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[bookmark: _Toc376958380]Introduction
In order to assess the feasibility of joint use, on a long term basis, of the adjacent bands 5.925-6.425 GHz and 6.425-7.125 GHz for P-P links, it has been suggested a work plan which highlights prioritized actions to be taken before any decision of implementing a new channel plan in the frequency band 5925-6425 MHz (L6) and 6425-7125 MHz (U6). It is proposed that prior to the introduction of any new 6 GHz channel plan, the coexistence with the following has to be considered:
· Narrowband services to be deployed in the centre gap and guard band of today’s L6 and U6 channel plans.
· Extended RLAN band up to 5925 MHz and it's required introduction of guard band
· Fixed Satellite Services (FSS Earth stations) with allocation in the lower half of the L6 band.
· Allocation for Mobile Services in accordance with WRC15 agenda point 1.1, (5925-6425 MHz).
· Co-existence with existing channel plans until migration to new channel plan  is possible
The work should focus on the last bullet point, i.e. the co-existence with existing channel plans until migration to new channel plan is possible. 

[bookmark: _Toc376958381]Current and future use OF the l6 and u6 GHz bands 
[bookmark: _Toc376958382]CurrentFREQUENCY BAND PLAN FOR THE L6 and U6 GHz band 
The 6 GHz band is suitable for applications such as infrastructure support where longer paths are required. Currently, existing equipments are based upon the following channel plans:

· CEPT/ERC/RECOMMENDATION 14-01 E (Bonn 1995, revised June 2007) provides the channel arrangements for the lower 6 GHz band (5925-6425 MHz), with the old channel spacing of  29,65 MHz.
· CEPT/ERC/RECOMMENDATION 14-02 E (Bonn 1995, Revised Dublin 2009) provides the channel arrangements for the upper 6 GHz band (6425-7125 MHz), with 6 different channel spacings (40, 30, 20, 14, 7, 3.5 MHz).
· ITU-R recommendation F.383-9 (02/2013) Radio-frequency arrangements for high-capacity wireless systems operating in the lower 6 GHz (5925 to 6425 MHz), with channel spacing of 5, 10, 20, 28, 29.65, 40 and 80 MHz
· ITU-R recommendation F.384-11 (03/2012) Radio-frequency arrangements for medium and high-capacity digital fixed wireless systems operating 6425-7125 MHz band, with channel spacing of  3.5, 5, 7, 10, 14,  20, 30, 40  MHz

Due to a variety of options with regard to channel spacing, the degree of harmonization could be improved in this band. In addition, more capacity, mainly in rural areas where optical fibre is not an economical solution, will be needed in future infrastructure systems. 

The spectrum might be reused in urban areas for mobile/portable services given suitable technical sharing/compatibility conditions. 
Figure 1 below presents the recommended frequency band plan for the L6 GHz, ERC/REC14-01.

[image: ]
Figure 1, Channel arrangement in the 5925-6425 MHz band
For wider channels bandwidth than the eight 29.65 MHz channels available, there is an option to pair 29.65 MHz channels into 59.7 MHz channel, for a total of four 59.7 MHz channels. However, this option doesn’t provide a harmonized solution.
  
Figure 2 below presents the recommended frequency band plan for the U6 GHz, ERC/REC14-02.

[image: ]
Figure 2 Channel arrangement in the 6425-7125 MHz band
For wider channels bandwidth than the eight 40 MHz channels available, there is an option to pair 40 MHz channels into an 80 MHz channel, for a total of four 80 MHz channels. However, this option doesn’t provide a harmonized solution.
[bookmark: _Toc376958383]Allocations in the 5925 - 6425 MHz band
With reference to draft report WI28, table 12.
Table 1: Allocations in the 5925 - 6425 MHz band
	Frequency
	Allocation
	Short Comments/Notes

	5850 - 5925 MHz
	FIXED
FIXED-SATELLITE
MOBILE
	Footnote 5.150 => The following bands: … ,5 725 - 5 875 MHz (centre frequency 5 800 MHz), … are also designated for industrial, scientific and medical (ISM) applications. Radiocommunication services operating within these bands must accept harmful interference which may be caused by these applications. ISM equipment operating in these bands is subject to the provisions of No. 15.13 

	5925 - 6700 MHz
	Earth Exploration-Satellite (passive)
FIXED-SATELLITE (EARTH-TO-SPACE)
FIXED
	Footnote 5.457A =>  In the bands 5 925-6 425 MHz and 14-14.5 GHz, earth stations located on board vessels may communicate with space stations of the fixed-satellite service. Such use shall be in accordance with Resolution 902 (WRC-03). (WRC-03)








[bookmark: _Toc376958384]Applications in the 5925 - 6425 MHz band
With reference to table 13 in draft report WI28:
Table 2: Applications in the 5925 - 6425 MHz band
	Frequency
	Allocation
	Short Comments/Notes

	5850 - 5925 MHz
	ISM
	Within the band 5725-5875 MHz

	5850 - 5925 MHz
	FSS Earth stations
	Priority for civil networks

	5850 - 5925 MHz
	Non-specific SRDs
	Within the band 5725-5875 MHz

	5850 - 5925 MHz
	Radiodetermination applications
	Within the band 4500-7000 MHz  for TLPR application

	5850 - 5925 MHz
	BFWA
	Within the band 5725-5875 MHz

	5850 - 5925 MHz
	ITS
	Within the bands 5875-5925 MHz and 5855-5875 MHz

	5925 - 6700 MHz
	Fixed
	Point-to-point

	5925 - 6700 MHz
	UWB applications
	Generic UWB

	5925 - 6700 MHz
	Radiodetermination applications
	Within the band 4500-7000 MHz for TLPR application and 6000-8500 MHz for LPR applications

	5925 - 6700 MHz
	Passive sensors (satellite)
	For sea surface temperature, sea surface wind speed and soil moisture measurements

	5925 - 6700 MHz
	FSS Earth stations
	Priority for civil networks

	6425 – 6700 MHz
	Radio astronomy
	Spectral line observations (Methanol:  6650-6675.2 MHz)



[bookmark: _Toc376958385]Allocations in the 6425 – 7125 MHz band
<TBD>
[bookmark: _Toc376958386]Applications in the 6425 - 7125 MHz band
<TBD>
[bookmark: _Toc376958387]	Future trends for point-POINT FS SYSTEMS
<TBD>












[bookmark: _Toc376958388]SYSTEM PARAMETERS FOR LONG HAUL POINT-TO-POINT FS SYSTEMS 
[bookmark: _Toc376958389]General parameters, 
Typical system parameter values, for older/previous/existing radio systems as well as for modern radio systems are given in the table below.
Table 3: System parameters for point-to-point FS systems in L6 and U6 GHz

	Parameters
	L6, 128QAM
	U6, 64QAM
	New 6G

	Frequency range (MHz)
	5925-6425
	6425-7125
	5925-7125

	Sub band coverage
	Fixed/channel specific
	Fixed/channel specific
	>100 MHz

	Modulation
	128QAM
	64QQAM
	QPSK…512QAM

	Channel bandwidth (MHz) 
	29.65
	40
	7, 14, 28, 29.65, 40, 56, 112

	Maximum Tx output power (dBm) 
	32
	33
	35 to 25

	ATPC range (dB)
	None, fixed power
	None, fixed power
	> 30

	Branching filter Loss (dB) 
	3.5 
	 3.5
	3.5

	Feeder Loss
	3
	3
	3

	Antenna gain (dBi) 
	43
	43
	43

	Antenna XPD (dB) 
	30
	30
	30

	Minimum CIR (dB)
	30
	27
	15 to 35

	Receiver Threshold at BER 10-6 (dBm)
	-73 
	-76
	-80 to -60

	Long Term maximum allowable interference power for  1 dB degradation (dBm)
	−xx
	−xy
	-xz..xzz

	Typical Path distance (km)
	40
	40
	40



Modern radio systems give, in comparison with previous equipment generations, the access to new functions such as;

· Automatic Power Control (ATPC), 
· Adaptive Modulation (AM)
· Adjustable channel bandwidth, remotely changeable/controlled from 28 MHz to 56 MHz

Each and every of the above functions could facilitate the migration from an older channel plan into a new channel plan with a different duplex distance by keeping the transmitted power to a minimum but still being able to guarantee transmission of the prioritized traffic. 












[bookmark: _Toc376958390]Example of Link budget and availability prediction for 6 GHz P-P links
The figure below show the average predicted availability with respect to wave propagation (by using ITU-R rec. P530-10), but not including hardware failure, for the about 130 links comprising the previous Swedish Long Haul radio network in the L6 GHz and U6 GHz frequency bands.

The average predicted availability for the previous installed STM-1 radios using fixed modulation are 99.9970% per link. 

[image: ]
Figure 3, Prediction Availability 64QAM/40 MHz vs. AMR40MHz and AMR56MHz.
Given that new radio systems use adaptive modulation and are installed on the same paths, the predicted availability at various combinations of modulation and channel bandwidth is given in the table below:
Table 1, Availability as a function of modulation and channel bandwidth
	Modulation
	40 MHz BW
	56 MHz BW

	4QAM
	99.9998%
	99.9997%

	64QAM
	99.9989%
	99,9982%

	512QAM
	99.9917%
	99.9875%



The results indicate that the same availability as fixed modulation STM- radios with 29.65 MHz respectively 40 MHz channel bandwidth can be reached by using adaptive modulation at 56 MHz channel bandwidth, at least for the most prioritized traffic by using lower modulations rate.
[bookmark: _Toc376958391]Possible Future use of the 6 GHz band
[bookmark: _Toc376958392]Joint use 5925 - 6425 MHz and 6425-7125 MHz band
The proposal is to, in the long term, introduce the joint use of the adjacent frequency bands 5925-6425 MHz (L6G) and 6425-7125 MHz (U6G) and thus being able to introduce (for example) ten 56 MHz channels in the 5925-7125 MHz (6G) bands. 
[image: ]
[bookmark: _Ref371427774]Figure 3: Suggested channel arrangements for the 5925-7125 MHz band.
[bookmark: _Toc376958393]Alternative Channel Plans
<TBD>
Discussion regarding other suggested/alternative channel plans for the L6 and U6, such as SIAEs Doc SE19(13)74.
[bookmark: _Toc376958394]Compatibility and sharing studies
[bookmark: _Toc376958395]COMPATIBILITY/SHARING STUDIES IN THE 6 GHZ BAND 
[bookmark: _Toc376958396]Introduction to compatibility and sharing studies
The worst case to be considered is when the new radio system shares the same sites as the previous system, thus not being able to account for any antenna discrimination other than XPD. 
<FIGURE>
This will also simplify the calculations since both systems share the same path and will have the same path propagation loss and to some extent also experience the same amount of fading, even though not correlated. This worst case scenario gives an indication on the level of co-existence that can be achieved.
Of course, all existing channels in the L6 GHz cannot co-exist with all new channels in the combined 6 GHz at the same time between the same sites, a compromise during time of installation and migration is required and the questions is to evaluate if the achievable result is acceptable or not from an operator point of view. 
In the relevant coexistence studies, normally the propagation model ITU-R P.452 should be used.
[bookmark: _Toc376958397]Sharing studies with other than FS service
Sharing studies with other services have been thoroughly been carried out in draft report WI28. Those results are in principal valid also for new radio system working in the joint 6GHz band.
[bookmark: _Toc376958398]Propagation model in 6 GHz frequency band 
With reference to draft report WI28, two different models might be considered in the coexistence studies:
Free space model describes the theoretical minimum propagation path loss between transmitter and receiver in free space, when direct line of sight (LOS) is assumed (earth curvature is not taken into consideration)  The following model is used for frequencies  above 30 MHz



Where f is the frequency in MHz and d is the distance between transmitter and receiver in km.
ITU-R P.452-14 “Prediction procedure for the evaluation of interference between stations on the surface of the Earth at frequencies above 0.1 GHz” is a method which consider additional losses due to atmospheric gases, rain etc. and also assumes that Earth is curved. In this method also time percentage is taken into consideration (for more details see ITU-R P.452-14). High quality and availability Fixed Services are designed with the time availability of at least 99.995%, which means that interfering signals may occur in less than 0,005% of time.
[bookmark: _Toc376958399]Description of calculation method 
<TBD>
The calculation method to be used should correspond to a method that operators easily can reproduce in their own radio planning tools. The proposed method of calculating interference level is by the use of NFD-method (Net Filter Discrimination) The NFD express the reduction (in dB) of the interference power caused by the filtering shape of the transmitter emission mask and the receiver selectivity mask.
FS spectrum emission masks to be used in the 6GHz band are to be defined (pending on external filter characteristics for 28/56 MHz in 6 GHz) 
[bookmark: _Toc376958400]Example of NFD for 29.65 MHz CS in the L6 GHz band
<TBD>
[bookmark: _Toc376958401]Example of NFD for 40 MHz CS in the U6 GHz band
The TX emission mask and RX selectivity taken from the radio data of a typical radio system with 40 MHz CS (channel separation) in the U6 GHz band is given in the figure below. These radio systems have a very sharp filter characteristics thanks to use of a RF channel specific external branching (Band Pass Filter) BPFs. 
[image: ]
Figure 4, Filter Mask for a U6 GHz radio system with 40 MHz CS.
The resulting NFD as a function of frequency separation is given in the figure below.
 
[image: ]
Figure 5, Net Filter Discrimination for a U6 GHz radio system with 40 MHz CS
The calculated NFD is 51 dB at 40 MHz frequency separation (first adjacent channel) and 91 dB at 80 MHz (second adjacent channel).
[bookmark: _Toc376958402]Example of NFD for 56 MHz CS
The TX emission mask and RX selectivity taken from the radio data of a typical split mount radio system with 56 MHz CS (channel separation) in the 8 GHz band is given in the figure below. It can be assumed that the same filter characteristics are valid also in the 6 GHz band. The filter characteristics can be improved by deploying additional BPFs (Band Pass Filter) in an external branching arrangement.
[image: ]
Figure 6, Filter Mask for a 6 GHz radio systems with 56 MHz CS
The resulting NFD as a function of frequency separation is given in the figure below. 
[image: ]
Figure 7, Net Filter Discrimination for a 6 GHz radio systems with 56 MHz CS
The calculated NFD is 46 dB at 56 MHz frequency separation (first adjacent channel) and 62 dB at 112 MHz (second adjacent channel).
[bookmark: _Toc376958403]Example of NFD for TX 40 MHz and RX 56 MHz
The TX emission mask taken from the radio data of a typical radio system with 40 MHz CS (channel separation) and RX selectivity taken from a radio system with 56 MHz CS is given in the figure below. 
[image: ]
Figure 8, Filter Mask for TX 40MHz vs. RX 56 MHz radio system
The resulting NFD is given in the figure below.
[image: ]
Figure 9, Net Filter Discrimination for TX 40 MHz vs.  RX 56 MHz radio system
The resulting NFD as a function of frequency separation is worse than in the case of a radio system with 40 MHz CS. The calculated NFD is 13 dB at 40 MHz frequency separation (first adjacent channel) and 77 dB at 80 MHz (second adjacent channel).
[bookmark: _Toc376958404]Example of NFD for TX 56 MHz and RX 40 MHz
The TX emission mask taken from the radio data of a typical radio system with 56 MHz CS (channel separation) and RX selectivity taken from a radio system with 40 MHz CS is given in the figure below. 
[image: ]
Figure 10, Filter Mask for TX 56 MHz vs RX 40 MHz radio system
The resulting NFD is given in the figure below.
[image: ]
Figure 11, Net Filter Discrimination for TX 56 MHz vs RX 40 MHz radio system
The resulting NFD as a function of frequency separation is considerably worse than in the case of 40 MHz CS. The calculated NFD is 13 dB at 40 MHz frequency separation (first adjacent channel) and 60 dB at 80 MHz (second adjacent channel).
[bookmark: _Toc376958405]Example of NFD for 28 MHz CS
The TX emission mask and RX selectivity taken from the radio data of a typical split mount radio system with 28 MHz CS (channel separation) in the 8 GHz band is given in the figure below. It can be assumed that the same filter characteristics are valid also in the 6 GHz band. The filter characteristics can be improved by deploying additional BPFs (Band Pass Filter) in an external branching arrangement.
[image: ]
Figure 6, Filter Mask for a 6 GHz radio systems with 28 MHz CS
The resulting NFD as a function of frequency separation is given in the figure below. 
[image: ]
Figure 7, Net Filter Discrimination for a 6 GHz radio systems with 28 MHz CS
The calculated NFD is 30 dB at 28 MHz frequency separation (first adjacent channel), 62 dB at 56 MHz (second adjacent channel) and 65 dB at 112 MHz (fourth adjacent channel)
[bookmark: _Toc376958406]Example of NFD for TX 40 MHz and RX 28 MHz
The TX emission mask taken from the radio data of a typical radio system with 40 MHz CS (channel separation) and RX selectivity taken from a radio system with 28 MHz CS is given in the figure below. 
[image: ]
Figure 8, Filter Mask for TX 40 MHz vs. RX 28 MHz radio system
The resulting NFD is given in the figure below.
[image: ]
Figure 9, Net Filter Discrimination for TX 40MHz vs.  RX 28 MHz radio system
The resulting NFD as a function of frequency separation is better than in the situation with RX 56 MHz. The calculated NFD is 58 dB at 40 MHz frequency separation (first adjacent channel) and 66 dB at 80 MHz (second adjacent channel).
[bookmark: _Toc376958407]Example of NFD for TX 28 MHz and RX 40MHz
The TX emission mask taken from the radio data of a typical radio system with 28 MHz CS (channel separation) and RX selectivity taken from a radio system with 40 MHz CS is given in the figure below. 
[image: ]
Figure 10, Filter Mask for TX 56MHz vs RX 40MHz radio system
The resulting NFD is given in the figure below.
[image: ]
Figure 11, Net Filter Discrimination for TX 28 MHz vs RX 40 MHz radio system
The resulting NFD as a function of frequency separation is better than in the case with TX 56 MHz. The calculated NFD is 55 dB at 40 MHz frequency separation (first adjacent channel) and 65 dB at 80 MHz (second adjacent channel).
[bookmark: _Toc376958408]NFD result
The resulting NFD for the various TX and RX combinations under consideration are given in the table below:
Table xx, NDFNFD as a function of TX/RX bandwidth
	TX BW
	RX BW
	NFD, 
1st Adj. ch
	NFD, 
2nd Adj. ch

	TBD
	TBD
	TBD
	TBD

	40 MHz
	40 MHz
	51 dB
	91 dB

	56 MHz
	56 MHz
	46 dB
	62 dB

	40 MHz
	56 MHz
	13 dB
	77 dB

	56 MHz
	40 MHz
	13 dB
	60 dB

	28 MHz
	28 MHz
	30 dB
	62 dB

	40 MHz
	28 MHz
	58 dB
	66 dB

	28 MHz
	40 MHz
	55 dB
	65 dB



[bookmark: _Toc376958409]Required NFD
<TBD>
The previous sections discuss attenuation of interference as a function of NFD, but what is required?
Normally only 1 or 3 dB Threshold Degradation is acceptable, but a higher interference level could be acceptable during a period of migration (during a non fading part of the season). 
[bookmark: _Toc376958410]Migration Scenarios
In areas where only one of the two frequency bands are available for FS in the foreseeable future it is recommended; 
· that the existing channel plan in each band is kept as is 
or
· that a new channel plan based upon 28/56 MHz channel separation is implemented in the available frequency band (with reference to some section x.x)
In areas where both the L6 GHz and U6 GHz bands are available for FS it is depending on the actual local situation on which scenario to use in accordance with the sections below. 
Nevertheless, it is up to the individual administrations to implement any new channel plan since this report might result in a recommendation.  
The following sections describe the principles recommended to be used if/when considering migration from the L6 GHz and/or U6 GHz band. 
[bookmark: _Toc376958411]High/LOW site preservation
(with reference to doc. SE19(14)22.

It is common practice in P-P networks that a new frequency channel respects High/Low rule on shared sites to avoid spectral proximity of Tx and Rx and preserve already deployed links. Otherwise, a strong transmitting signal can leaks into adjacent link’s Rx that may not be able to filter it out. This practice is also applied for close-by frequency bands, i.e. when frequency separation between adjacent bands is not sufficient (e.g. L6, U6 and 7 GHz bands). For instance, if Tx is used in L6 upper sub-band (referred as UPPER), Tx is also used in U6 lower sub-band (referred as LOWER) on shared site, see the Figure 1. 

[image: example_low_high]
[bookmark: _Ref376699638]Figure 1
Violation of High/Low rule leads to greater antenna separation distance, angular separation or frequency separation of Tx and adjacent link’s Rx (e.g. avoiding choosing channels at the extremes of adjacent bands, different antenna heights above ground etc.). Nevertheless, violation of High/Low rule results in ineffective way of using frequencies. It limits the amount of usable spectrum and significantly reduce the future network expansion. Therefore, instead of violation of High/Low rule, it is recommended to use another frequency band with sufficient frequency separation. However, this solution might not be always possible due to several reasons, e.g. band congestion, physical limitations – link length.
One possible way of migration from current arrangements to the new plan could be only use of interference assessment tool and not to take into account High/Low rule with respect to current L6 or U6 links. In such a case only links from 7 GHz band should be taken into account when applying High/Low rule. However, this approach would be inapplicable in most cases and possible only for sites which are not congested by L6 and U6 links.
The migration of a current link can be understood as its cancelation and deployment of a new link. Cancelation represents release of Tx and Rx slots. Placing new Tx into spectral area which is used for Rx could block deployment of other new links or prevent migration of current L6 and U6 links, because placing of Tx next to Rx needs some frequency separation or another mitigation technique mentioned above. However, this necessary frequency separation may not be, especially for congested sites, available. Therefore it is recommended to use released spectrum as much as possible.

The current and proposed channel arrangements are shown in the Figure 2.
[image: diagram]
[bookmark: _Ref376701593]Figure 2
Below mentioned examples give some overview and guidance how to migrate and preserve current links (which are still waiting for migration) deployed according to ERC/REC 14-01 and 14-02. Identified examples are as follows:
· Situation on a shared site
· links from 7 GHz band only
· links from L6 or U6 bands only
· links from L6 and U6 bands only
· links from L6 or U6 and 7 GHz bands only
· links from all concerned bands, i.e. L6, U6 and 7 GHz bands
· Situation on an unshared site

Shared site means that at least one link from same or close-by frequency band has been already deployed according to the current channel arrangements (i.e. before joint use of L6 and U6). Unshared site means that any link from same or close-by frequency band has not been deployed yet.
As was mentioned above, migration of a current link can be interpreted as its cancelation and deployment of the new link. Below listed examples describe deploying of the first new link according to the proposed channel plan. This action can be also joint with action of cancelation, if necessary. Deployment of the first new link will also determine future High/Low site type and therefore it is very important to manage it with respect to other possible future links.
[bookmark: _Toc376958412]Deployment of the new link on an unshared site
From the point of High/Low rule, situation on unshared site is quite simple. The only assumption for successful deployment is free interference coordination with already deployed links. Channels can be selected within whole both sub-bands, i.e. channels # 1-5/1’-5’ for 112 MHz CS, # 1-10/1’-10 for 56 MHz CS and # 1-20/1’-20’ for 28 MHz CS. High or Low site type will be accordingly determined by deployment of the first new link.
[bookmark: _Toc376958413]Deployment of the new link on a shared site
The situation for a shared site is more complex. As was referred above, several examples can be identified.
[bookmark: _Toc376958414]Links from 7 GHz band only
To avoid spectral proximity of Tx/Rx from 6 GHz band and Rx/Tx 7 GHz band, it is necessary to choose Lower or Upper in 6 GHz band with respect to deployed links in 7 GHz band, i.e. Upper or Lower respectively. Violation of High/Low rule can lead to wasting spectrum or interference, especially for wider channels (56 MHz or 112 MHz), because strong transmitting signal can leak to adjacent link’s Rx and some guard bands would be necessary in such a case. Channels can be selected within whole upper or lower sub-band (i.e. channel # 1-5 or 1’-5’ for 112 MHz CS, # 1-10 or 1’-10 for 56 MHz CS and # 1-20 or 1’-20’ for 28 MHz CS) of the new channel plan. High or Low site type will be accordingly determined by deployment of the first new link.
[bookmark: _Toc376958415]Links from L6 or U6 bands only
To avoid spectral proximity of 6 GHz transmitting signal with L6 or U6 receivers, or vice-versa, it is also necessary to follow High/Low rule. With this respect it is possible to choose new channel within both sub-bands. However, the choice of channels is limited, because not all channels from each sub-band are available. In reality, the situation is more complex, because some 28 MHz, 56 MHz or 112 MHz channels can leak to L6 or U6 receivers even when High/Low rule is fulfilled. The situation is shown in the Figure 3 (for L6 band only) and Figure 4 (for U6 band only). The leakage can be also vice-versa, for instance, from channel # 8 of L6 LOWER site to Rx channels # 3 (CS 112 MHz), # 5 (CS 56 MHz) or # 9 (CS 28 MHz) of the new proposed channel plan. Therefore, some guard bands would be also necessary. Similar practice is also applied for L6 UPPER and U6 LOWER/UPPER sites. High or Low site type will be accordingly determined by deployment of the first new link.
[image: diagram_shared_site_L6_only]
[bookmark: _Ref376700752]Figure 3

[image: diagram_shared_site_U6_only]
[bookmark: _Ref376700767]Figure 4
[bookmark: _Toc376958416]Links from L6 or U6 bands and 7 GHz
This example is very similar to previous example when L6 or U6 links are deployed and choice of both sub-bands for deployment of the first new link is possible. However, in this example, this is not possible, because links from 7 GHz band determine which sub-band should be used. Also not all channels from both sub-bands are available. High or Low site type will be accordingly determined by deployment of the first new link.
[bookmark: _Toc376958417]Links from L6 and U6 bands
This example is very similar to example when L6 or U6 links are deployed and choice of both sub-bands for deployment of the first new link is possible. This is also possible in this example, but leakage of wider channels to L6 or U6 links can be in both sub-bands (see the Figure 5). Therefore, some guardbands would be also necessary. Also not all channels from both sub-bands are available. High or Low site type will be accordingly determined by deployment of the first new link.

[image: diagram_shared_site_L6 and_U6_only]
[bookmark: _Ref376700930]Figure 5
[bookmark: _Toc376958418]Links from all concerned bands, i.e. L6, U6 and 7 GHz bands
This example is similar to previous example when L6 and U6 links are deployed and choice of both sub-bands for deployment of the first new link is possible. In this case, this is not possible, because links from 7 GHz band determine which sub-band should be used. Also not all channels from both sub-bands are available. High or Low site type will be accordingly determined by deployment of the first new link.

A real L6 and U6 link scenario is shown in the Figure 6. Each colour of link (green, red, blue or violet) represents different operator. This scenario could be used for eventual compatibility studies for real network. Scenario could be also modified by adding links from 7 GHz band, if necessary.

[image: all_links_selection_operators_marked_also_sites_bands_channels_final]
[bookmark: _Ref376702270]Figure 6
[bookmark: _Toc376958419]One step migration
Depending on requirement to keep residual traffic in the previous radio systems using 29.65 MHz and 40 MHz CS, deploy radios configured for 56 MHz channel bandwidth where possible. Otherwise configure the new radios for 28 MHz channel bandwidth for the initial installation and expand the channel bandwidth to 56 MHz when the previous systems are taken out of service.
<FIGURES>
During normal propagation conditions an increased interference level might be acceptable using ATPC and AMR in the new system, but it is thus important to implement the migration project during the non-fading season.
Any new antenna system (preferred) can be aligned towards/with the existing/previous radio system which allows a very short time of installation for the new system. 
[bookmark: _Toc376958420]Two step migration
Implement an intermediate channel plan in either the L6 GHz or the U6 GHz frequency band (actually the same channel plan as in section 4).  
Depending on requirement to keep residual traffic in the previous radio systems using 29.65 MHz or 40 MHz CS, deploy radios configured for 56 MHz channel bandwidth where possible. Otherwise configure the new radios for 28 MHz channel bandwidth for the initial installation. 
After taking the previous systems out of service the duplex distance in the new radio system can be changed by replacing/swapping some TX, RX and branching parts. Deploy additional radios and increase the channel bandwidth from 28 MHz to 56 MHz where so required.
<FIGURES>
During normal propagation conditions an increased interference level might be acceptable, using ATPC and AMR in the new system, but it is thus important to implement the migration project during the non-fading season.
Any new antenna system (preferred) can be aligned towards/with the existing/previous radio system which allows a very short time of installation for the new system. 

[bookmark: _Toc376958421]principle for migration by using scalable multicarrier system
<TBD>



[bookmark: _Toc376958422]Conclusions
<TBD>
[bookmark: _Toc376958423]Questinaire regarding THE 6 GHZ BAND
<TBD>
[bookmark: _Toc376958424]CURRENT L6 AND U6 GHz P-P USAGE IN CEPT COUNTRIES.
Current SITUATion In GREECE
(with reference to doc. SE19(13)110

Both lower and upper 6 GHz bands are available in Greece. They are used for high capacity P-P links, in accordance with the frequency plans contained in the ERC/REC 14-01 and ERC/REC 14-02[footnoteRef:1], with 29.65 and 40 MHz channel spacing respectively, mainly forming part of mobile and fixed electronic communication networks infrastructure.  [1:  The upper limit of upper 6 GHz band in Greece is 7110 MHz instead of 7125 MHz.] 


Figures 2,3 depict the deployment of P-P links in both bands over the Greek territory. Both bands are mainly used in suburban and rural areas and they consist a key element for the interconnection between islands. 

The total amount of deployed links in Greece is 316 (lower 6 GHz) and 359 (upper 6 GHz). Lower 6 GHz showed a positive trend (2008-2013), whilst upper 6 GHz showed a small negative trend (2008-2013) (see Fig1). A stable trend is expected for both bands for the next years.



[image: ]

Fig.1 : P-P links deployment in Greece (5925-6425 MHz)
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Fig.2 : P-P links deployment in Greece (6425-7110 MHz)
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Fig.3 : Total links per band per year



New plan including wider channels in a harmonized channel arrangement

EETT is of the opinion that administrations and operators should work together in order to study the advantages and disantavantages from a joint use of lower and upper 6 GHz bands.  One issue to be considered is that the possibility for the deployment of wider channels in 5925-7125 MHz is already provided by ERC/REC 14-01 and ERC/REC 14-02, but this hasn’t been realized in  up to now since there hasn’t been any market demand for such a channel arrangement. Another issue is to study the required effort both from administration and operators’ point of view for the re-planning of these two densely used bands, and the potential migration from current arrangements to a new plan on a long term basis. Finally, the protection of the continuing operation of existing infrastructure, within a reasonable time limit, should also be taken into consideration.
Operator’s Information

EETT provided the main users (Mobile and Fixed Operators) of these two bands with WI SE19_31 details and asked for some first comments on this. 

COSMOTE S.A (Mobile Operator) considers the following:

1. It is of main importance to study and provide wider channels in these frequency bands, which could offer the opportunity to operators to deploy even higher capacity links in long distance networks. Given the specific nature of Greek terrain, the use of channel spacings of 56 MHz or/and 112 MHz could enhance the provision of broadband services in areas where microwave links are the unique choice. 

2. Lower 6 GHz and upper 6 GHz are already used (associated with high costs), so the following should be taken in consideration:

a. If joint use of 5925-6425 MHz and 6425-7125 MHz is harmonized, it would be important to select as a new duplex spacing (if possible) the spacing which is related with the band with higher use and infrastructure deployed. It could help the migration to the new plan with less HW changes.
b. Any new channel arrangements should also guarantee the operation of existing networks without time limits.













(Example of) Current situation in SWEDEN
The configuration of the radio links in the L6 GHz and U6 GHz in Sweden are stated in the tables below:





Current situation in xY
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Number of links using Adjacent Channel Dual Polarisation (ACDP)

Radio Configuration # L6 GHz # U6 GHz

1+1 9               6               

2+1 3               10             

3+1 2               6               

4+1 5               1               

5+1 18              18             

6+1 18              19             

7+1 20              14             

Sum 75              74             

Total 149           

Radio Configuration # L6 GHz # U6 GHz

1+0 8               2               

2+0 -              -             

3+0 -              -             

4+0 -              -             

5+0 -              -             

6+0 -              -             

7+0 -              -             

8+0 -              -             

Sum 8               2               

Total 10             

Number of links using Co Channel Dual Polarisation (CCDP)

Radio Configuration # L6 GHz # U6 GHz

2x(1+1) -              -             

2x(2+1) -              -             

2x(3+1) -              -             

2x(4+1) -              -             

2x(5+1) -              -             

2x(6+1) -              -             

2x(7+1) -              -             

Sum -              -             

Total -             

Radio Configuration # L6 GHz # U6 GHz

2x(1+0) -              -             

2x(2+0) -              -             

2x(3+0) -              -             

2x(4+0) -              -             

2x(5+0) -              -             

2x(6+0) -              -             

2x(7+0) -              -             

2x(8+0) -              -             

Sum -              -             

Total -             


Microsoft_Excel_Worksheet1.xlsx
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		Number of links using Adjacent Channel Dual Polarisation (ACDP)



		Radio Configuration		# L6 GHz		# U6 GHz

		1+1		9		6

		2+1		3		10

		3+1		2		6

		4+1		5		1

		5+1		18		18

		6+1		18		19

		7+1		20		14

		Sum		75		74



				Total		149



		Radio Configuration		# L6 GHz		# U6 GHz

		1+0		8		2

		2+0		- 0		- 0

		3+0		- 0		- 0

		4+0		- 0		- 0

		5+0		- 0		- 0

		6+0		- 0		- 0

		7+0		- 0		- 0

		8+0		- 0		- 0

		Sum		8		2



				Total		10

		Number of links using Co Channel Dual Polarisation (CCDP)



		Radio Configuration		# L6 GHz		# U6 GHz

		2x(1+1)		- 0		- 0

		2x(2+1)		- 0		- 0

		2x(3+1)		- 0		- 0

		2x(4+1)		- 0		- 0

		2x(5+1)		- 0		- 0

		2x(6+1)		- 0		- 0

		2x(7+1)		- 0		- 0

		Sum		- 0		- 0



				Total		- 0



		Radio Configuration		# L6 GHz		# U6 GHz

		2x(1+0)		- 0		- 0

		2x(2+0)		- 0		- 0

		2x(3+0)		- 0		- 0

		2x(4+0)		- 0		- 0

		2x(5+0)		- 0		- 0

		2x(6+0)		- 0		- 0

		2x(7+0)		- 0		- 0

		2x(8+0)		- 0		- 0

		Sum		- 0		- 0



				Total		- 0
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