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Frequency arrangement for the 3800-4200 MHz FREQUENCY BAND based on TDDFM60(24)035Rev1 – NOR & UK
FM60(24)036Rev1 – France


The frequency arrangement is a TDD arrangement, based on a block size of 5 MHz starting at the lower edge of the band at 3800 MHz. Multiple adjacent blocks of 5 MHz can be combined to obtain wider channels. To protect MFCN operating below 3800 MHz, a restricted block 3800-3860 MHz is defined for only WBB low power BS.

Figure 1: 3800-4200 MHz frequency arrangement
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France FM60(24)036Rev1 proposes the above figure being replaced by:
[image: ]

LEAST RESTRICTIVE TECHNICAL CONDITIONS SUITABLE FOR LMP WBB IN THE FREQUENCY BAND 3800-4200 MHZ
The least restrictive technical conditions defined in this annex are in the form of block-edge mask (BEMs) and out-of-block emission limits, applicable to LMP WBB base stations. 
The technical conditions presented in this annex have been developed assuming an authorisation regime where the base station locations of transmitters and receivers are known.
Alternative:
The least restrictive technical conditions defined in this annex are in the form of a block-edge masks (BEM) applicable to LMP WBB base stations. The BEM includes “baseline” power limits for the protection of MFCN below 3800 MHz and aeronautical radio altimeters above 4200 MHz.
A BEM is an emission mask that is defined, as a function of frequency, relative to the block edge of spectrum. BEMs are emission restrictions without implication on the levels of the emission restriction applicable to the spurious domain. The term block edge refers to the frequency boundary of spectrum licensed to a mobile communication network. 
The BEMs have been derived to allow coexistence between WBB LMP applications in the 3800-4200 MHz band.
These technical conditions allow unsynchronised operations to perform local vertical market needs.
In addition, out-of-block emission limits for WBB LMP have been defined to address compatibility between WBB LMP in the 3800-4200 MHz band and other applications in adjacent bands.
WBB LMP BS operating in 3800-3860 MHz require systematic coordination with MFCN BS below 3.8 GHz, along the guidelines provided in the relevant ECC Recommendation.
Non-AAS (non-active antenna systems) refers to WBB LMP base station transmitters which are manufactured and supplied separately to antenna systems. 
AAS refers to a base station and antenna system where the amplitude and/or phase between antenna elements is continually adjusted resulting in an antenna pattern that varies in response to short term changes in the radio environment. This is intended to exclude long term beam shaping such as fixed electrical down tilt.
Editors note: This section may not be needed if we in the end have LRTC which distinguish between AAS and non-AAS BS.
Editors note: If the LRTC will include synchronisation (e.g. different BEM for synch/no synch) we will also need definitions for synch / no synch / semi synch
Technical conditions for base stations
Proposal from Norway & UK:
Some studies in [draft] ECC Report 358 [x] have shown that restricting the in-block e.i.r.p. for unsynchronized base stations operating in 3800-3900 MHz to 18 dBm/5 MHz in band e.i.r.p would reduce requirements for coordination between WBB LMP and MFCN.
Tables below define, respectively, the maximum in-block e.i.r.p. for BS operating in 3800-4200 MHz per cell, the base station BEM out-of-block e.i.r.p. limits for emissions within the band 3800-4200 MHz per antenna, the base station maximum unwanted emission power in the band 3400-3800 MHz for base stations operating in 3800-4200 MHz and the base station unwanted emission limits per cell above 4200 MHz for base stations operating in 3800-4200 MHz. In a multi sector site “cell” refers to one of the sectors.

The following in-block power limits are defined for WBB LMP BS.
Table 1: Maximum in-block e.i.r.p. for BS operating in 3800-4200 MHz per cell
	Power category

	Frequency range
	E.i.r.p. limit (1)(2)

	Low-power
	Block assigned to the licensee
	24 dBm per cell
	For base station bandwidths ≤ 20 MHz

	
	
	18 dBm / 5 MHz per cell
	For base station bandwidths > 20 MHz

	Medium-power
	Block assigned to the licensee
	38 dBm/5 MHz per cell

	In a multi-sector site, the value per ‘cell’ corresponds to the value for one of the sectors
Provided that adjacent services, applications and networks remain protected below 3800 MHz and above 4200 MHz, and the fixed and fixed satellite services within the 3800-4200 MHz band remain protected, higher EIRP limits may be applied for non-AAS base stations on a case-by-case basis at national level

Note: Both non-AAS and AAS antennas may be used as long as they fulfil the e.i.r.p limits.



[CEPT Administrations may allow other maximum in-block power limits for local exceptions in specific circumstances.]
Editors note: Guidance given at ECC#63. Different views if we should have the above note or not.

Alternative proposed by France:
Table 1: In-block power limit
	Power 
category
	Frequency range
	e.i.r.p. limit 

	Low Power
	Block assigned to the licensee
	24 dBm/channel for BW ≤ 10 MHz
Otherwise:
18 dBm/5MHz
31 dBm

	Medium Power
above 3860 MHz
	Block assigned to the licensee
	38 dBm/5MHz
51 dBm

	Note: Both non-AAS and AAS antennas may be used as long as they fulfil the e.i.r.p limits.


	
	Max e.i.r.p. per cell/sector

	Low power BS
	≤ 24 dBm/channel for BW ≤ 10 MHz
Otherwise:
≤ 31 dBm/channel
≤ 18 dBm/5MHz

	Medium power BS above 3860 MHz
	≤ 51 dBm/channel
≤ 38 dBm/5MHz



Table 2 – BS Minimum Adjacent Channel Leakage power Ratio in 3800-4240 MHz band	Comment by France: This approach provides minimal out-of-block requirements, but simpler and more technology neutral compared to the usual transitional requirements.
	BS e.i.r.p.
	Min ACLR

	≤ 24 dBm/channel	Comment by France: This will enable DECT and other non-3GPP technologies in the band
The proposed value comes from ETS TS 103 636-2 and it is similar to the one in 3GPP TS 38.101-1 noting that DECT devices, including AP, are similar to 3GPP UE.
	30 dB

	> 24 dBm/channel
	45 dB



Table 3 – Baseline requirement for BS to protect MFCN BS in 3.4-3.8 GHz	Comment by France: From Orange’s contribution
	
	Max power per cell/sector
in 3.4-3.8 GHz

	Low power BS
	-25 dBm/5MHz e.i.r.p.

	Medium power BS non AAS
	-33 dBm/5MHz e.i.r.p.

	Medium power BS AAS
	-38 dBm/5 MHz t.r.p.



Table 4 – Baseline requirement for BS to protect radio altimeters in 4.2-4.4 GHz	Comment by France: The ACLR requirement above de facto covers 4200-4240 MHz.
The reference to REC 74-01 is already used in many ECC/DEC which were recently published.
	Frequency range
	Max power per cell/sector

	4200-4240 MHz
	Table 2 

	4240-4400 MHz
	-30 dBm/MHz t.r.p. as per ERC/REC 74-01



Proposal Norway & UK: 
To protect MFCN operating below 3800 MHz a restricted in-block e.i.r.p. for base stations operating in 3800-3900 MHz is defined. This restricted in-block power is not applicable if the WBB LMP is downlink synchronized with the MFCN operating below 3800 MHz and the LMP base station is only transmitted during the MFCN downlink slots.
 			Table 2: Restricted in-block power unsynchronized operation
	WBB LMP operating band
	Maximum in band e.i.r.p. (1)

	3800-3900 MHz
	18 dBm / 5 MHz (2)

	(1) In a multi-sector base station, the radiated power limit applies to each one of the individual sectors
(2) This limit do not apply if the WBB LMP network is downlink synchronized with the MFCN networks operating below 3800 MHz.



Editors note: Norway & UK propose to not include any in-band (within 3800-4200 MHz) out-of-block requirements in the LRTC, but leave it up to ETSI as done for e.g. RLAN. The out-of-block requirements only affects the in-band sharing between different WBB LMP networks, and not have it as a part of the LRTC will open up the band for different technologies and proper shared use. The below tables are included for the purpose of the discussions within FM60. They clearly show that already with two different technologies we start to diverge from the traditional 3GPP BEM thinking.
The following out-of-block power limits are defined for coexistence of WBB LMP BSs within 3800-4200 MHz:
Table 3: Low-power base station BEM out-of-block e.i.r.p. limits for emissions
 within the band 3800-4200 MHz per antenna
	Frequency range of 
out-of-block emissions
	Maximum mean 
out-of-block e.i.r.p. (1)
	Measurement 
Bandwidth

	–10 to –5 MHz from lower block edge
	-10 dBm
	5 MHz

	–5 to 0 MHz from lower block edge
	0 dBm
	5 MHz

	0 to +5 MHz from upper block edge
	0 dBm
	5 MHz

	+5 to +10 MHz from upper block edge
	-10 dBm
	5 MHz

	Remaining WBB LMP frequencies
	-12 dBm
	5 MHz

	(1) In a multi-sector base station, the radiated power limit applies to each one of the individual sectors.



Table 4: Medium-power base station BEM out-of-block e.i.r.p. limits for emissions
 within the band 3800-4200 MHz per antenna
	Frequency range of 
out-of-block emissions
	Maximum mean 
out-of-block e.i.r.p. (1)
	Measurement 
Bandwidth

	–10 to –5 MHz from lower block edge
	PMax − 43 dBm (2)
	5 MHz

	–5 to 0 MHz from lower block edge
	PMax – 40 dBm (2)
	5 MHz

	0 to +5 MHz from upper block edge
	PMax − 40 dBm (2)
	5 MHz

	+5 to +10 MHz from upper block edge
	PMax − 43 dBm (2)
	5 MHz

	Remaining WBB LMP frequencies
	PMax − 43 dBm (2)
	5 MHz

	(1) In a multi-sector base station, the radiated power limit applies to each one of the individual sectors.
(2) PMax is the maximum mean in-block power in dBm for the base station measured as e.i.r.p. per carrier, interpreted as per antenna.



[bookmark: _Ref480830563][bookmark: _Ref486592484]Table 5: Base station maximum unwanted emission power for base stations operating in the band 3800 – 4200 MHz into the band 3400-3800 MHz
	Frequency range 
	Maximum out-of-block e.i.r.p. (1)
	Measurement 
Bandwidth

	3400-3800 MHz
	-29 dBm
	5 MHz

	(1) In a multi-sector base station, the radiated power limit applies to each one of the individual sectors.




Editors note: Proposal France on OOBE (revision of Table 5):

Table 5: Base station baseline power limits below 3800 MHz for WBB LMP base stations operating in 3860-4200 MHz
	BEM element
	Frequency range
	Limit per cell

	Additional baseline
	Below 3800 MHz
	-45 dBm/MHz t.r.p.

	Valid for low and medium power and AAS / non-AAS BS



Editors note: France propose to leave table blank until further studies are done:

Table X: Additional baseline power limits to be applied above 4200 MHz 
	BEM element
	Frequency range
	e.i.r.p. limit
dBm/(5 MHz) per antenna

	Baseline 
	
	

	
	
	

	
	
	

	
	
	

	




Editors note: Proposal Norway and UK on OOBE:

Table 6: Low-power base station maximum unwanted emission power for base stations operating in the band 3800-4200 MHz into the band 4200-4400 MHz
	Frequency range of 
out-of-block emissions
	Maximum out-of-block e.i.r.p. (1)
	Measurement 
Bandwidth

	Between 4200 and 4205 MHz
	0 dBm
	5 MHz

	Between 4205 and 4210 MHz
	-10 dBm
	5 MHz

	Between 4210 and 4400 MHz
	-12 dBm
	5 MHz

	(1) In a multi-sector base station, the radiated power limit applies to each one of the individual sectors.





[bookmark: _Ref480830572]Table 7: Medium-power base station maximum unwanted emission power for base stations operating in the band 3800-4200 MHz into the band 4200-4400 MHz
	Frequency range of 
out-of-block emissions
	Maximum out-of-block e.i.r.p. (1)
	Measurement 
Bandwidth

	Between 4200 and 4205 MHz
	PMax − 40 (2) dBm
	5 MHz

	Between 4205 and 4210 MHz
	PMax − 43 dBm (2)
	5 MHz

	Between 4210 and 4400 MHz
	PMax − 43 dBm (2)
	5 MHz

	(1) In a multi-sector base station, the radiated power limit applies to each one of the individual sectors.
(2) PMax is the maximum mean in-block power in dBm for the base station measured as e.i.r.p. per carrier, interpreted as per antenna.




Editors note: Norway & UK propose to delete the following sections:
Editors note: France proposes a field strength requirement:

Administrations wishing to avoid coordination between neighbouring WBB low power BS shall implement the following requirement:
Table 4 – Max field strength requirements
	
	Max field strength at licensed area border

	Low power BS
	32 dBµV/m/5MHz at 3m



Editors note: Proposal France to add BS RX requirements 
BS receiver requirement
Table 5 – Requirements on receiver characteristics for BS operating in 3800-4200 MHz
	Parameter
	Value

	Level of the wanted signal level
	RefSens + 6 dB

	Maximum 5 MHz NR interfering signal in 3.4-3.8 GHz
	-15 dBm

	The antenna connector of the BS receiver is the reference point. The reference sensitivity RefSens is the minimum mean power received at the antenna connector for non AAS BS or TAB connector for AAS BS at which a specified minimum performance shall be met for a specified reference measurement channel.
These requirements cover both blocking and third-order intermodulation.


UE In-block requirement
UE in-block power requirements:
Table 7 – UE in-block power requirements
	
	Max power[footnoteRef:2] [2:  3GPP power class 2 + a 2 dB tolerance] 


	Mobile terminals
	28 dBm t.r.p.

	Fixed or nomadic terminals
	28 dBm e.i.r.p.




Mobile terminal stations: 28 dBm TRP (including a 2 dB tolerance)
Fixed or nomadic terminal stations: 28 dBm TRP (including a 2 dB tolerance) and 35 dBm/5 MHz EIRP 
Editors note: UK says mobile/nomadic. ECC Dec (11)06 talks about fixed/nomadic.

In addition, the following parameters apply:
Minimum ACLR: 30 dB
Uplink power control is mandatory and shall be activated

[bookmark: _Toc280099660][bookmark: _Ref37071585]List of references
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