ECO Summary Table of comments 
received during the Public Consultation of the draft ECC Report 216
 “Practical guidance for TDD networks synchronization”

1 
General Comments

Ericsson supports the contents of the report. Detailed technical and editorial comments are provided below. 

2
Proposals related to the ECC Deliverables

	Comment number
	Section number/ Clause
	Paragraph Figure/ Table
	Type of comment (General/ Technical/Editorial)
	COMMENTS
	Proposed change
	Final change

	BoT/1
	§1.1
	
	Technical
	Unlike eNB-eNB interference mitigation, no additional filtering can be made to reduce UE-UE interference. Synchronization is therefore a major way to avoid them.
	Add the following text before “in case of TDD-TDD coexistence” :

Without inter-operator synchronization, coexistence often requires operator-specific filters at the eNB side to comply with block-edge-mask and blocking requirements. Those avoid economies of scale and are therefore not desirable in mass-market small cells. Besides, such operator-specific filters cannot be implemented at the UE side and therefore UE-UE interferences cannot be solved that way.
	Accepted with modifications:

“Without inter-operator synchronization, coexistence may require operator-specific filters at the eNB side both at the transmitter and receiver to avoid interference. This may prevent economies of scale. Furthermore, additional filtering at the UE side is usually not feasible”

	BoT/2
	§1.1
	
	Technical/editorial
	We could mention more clearly that different block-edge-masks may be applied for synchronized and unsynchronized operation. One example is in ECC report 203.
	Add the following text at the end of the section 

Since synchronized operation removes all UE-UE and eNB-eNB interferences compared to unsynchronized operation, different regulatory constraints (such as block edge masks) may apply to those two different situations. ECC report 203 gives an example of different block edge masks for synchronized TDD and unsynchronized TDD operations.
	Accepted with modifications:

“Since synchronized operation reduces UE-UE and eNB-eNB interferences compared to unsynchronized operation, different regulatory constraints (such as block edge masks) may apply to those two different situations. ECC report 203 [19] gives an example of different block edge masks for synchronized TDD and unsynchronized TDD operations.”

	BoT/3
	§2.1
	
	Technical
	“Interference” has been used generically to describe eNB-eNB and UE-UE interference. However, in the former case, DL->UL interference occurs, and in the latter case UL->DL interference occurs.

In cases where one type of interference is prevalent (e.g. if eNB-eNB is dominant while UE-UE is negligible), then the interference may not be mutual, but may rather be from one operator to another. As an example, consider operator A and B synchronize their clock with GNSS (and therefore start their DL frame simultaneously) but operator A configures a higher DL/UL ratio than operator B. This would also happen (even more strongly) if one operator uses downlink-only (that is currently considered as an extreme case of TDD)
	Before “N.B. some advanced features in both FDD and TDD networks, such as CoMP and MBSFN also require phase synchronisation”, insert the following text:

“Interference period” may embrace both eNB-eNB (downlink-to-uplink) and UE-UE (uplink-to-downlink) interference types. When both interference types occur, there is a mutual incentive for all involved operators to synchronise their networks. However when only one type of interference is dominant, the interferences may no longer be mutual: if eNB-eNB interferences are dominant, the operator who has more downlink is an aggressor and the operators who have less downlink are victims. Conversely, if UE-UE interferences are dominant, the operator who has more uplink is aggressor and the other operators are victims.
	“Interference period” as illustrated on the third scenario of figure 3 may embrace both eNB-eNB (downlink-to-uplink) and UE-UE (uplink-to-downlink) interference types leading to mutual interferences between operators. However when only one type of interference is dominant, the interferences may no longer be mutual: if eNB-eNB interferences are dominant, the operator who has more downlink is an interferer and the operators who have less downlink are interfered. Conversely, if UE-UE interferences are dominant, the operator who has more uplink is interferer and the other operators are interfered.

	BoT/4
	§2.2.2
	
	Editorial
	Bugfix
	Change “implement ability” to “implementability”

Change “have duration of about” to “have a duration of about”
	Accepted

	BoT/5
	§2.2.3
	Subsection
”Maturity and current deployment”
	Editorial
	G.8275.1 is now consented (the only remaining process to have it published is minor editorial improvements such as table of contents, etc.)
	In bullet point about G.8275.1, change “This recommendation is expected to be approved in March 2014 and can be considered as nearly finished” to “This recommendation has been formally consented in april 2014, and only minor editorial improvement at ITU-T level may still be made until final publication”
	Merged with comment Ericsson/1:

“This recommendation has been formally consented in April 2014 and the approval process of this recommendation has been initiated. The currently defined mapping occurs at OSI layer 2 (i.e. PTP mapped over Ethernet).”

	BoT/6
	§3.2
	
	Technical
	Taking remark BoT/3 into account,  if interference occurs only from operator A to operator B, it is technically acceptable that only operator A implements proper filtering/BEM as required by unsynchronized operation, while operator B could rely on the BEM defined for synchronized operation. Of course, operator B would still have to implement proper measures to protect himself from blocking, but at least the regulation would not have to mandate a strict BEM on operator B.
	On the item “a compatible frame structure (including TDD UL/DL ratio) in order to avoid uplink/downlink overlapping”: add a footnote with the following text:

If UE-UE interference can be considered negligible in front of eNB-eNB interferences, the operator that has the smallest amount of downlink shall never interfere the other operator(s), and may therefore be considered as having a “compatible” frame structure with those others operators (allowing him to effectively deploy as if “synchronized operation” was implemented from the regulatory perspective, e.g. with a relaxed block-edge-mask). The same rationale applies to the operator that has the highest amount of downlink if UE-UE interferences are dominant compared to eNB-eNB interferences.
	Accepted with modifications

“If UE-UE interference can be considered negligible compared to eNB-eNB interferences and the start of frame is properly synchronized, then the operator that has the smallest amount of downlink will not interfere with the other operator(s), and may therefore be considered as having a “compatible” frame structure with those others operators. The same rationale applies to the operator that has the highest amount of downlink if UE-UE interferences are dominant compared to eNB-eNB interferences.”

	BoT/7
	§3.3
	
	Technical/editorial
	Add text to catch several situations where inter-operator negociation may be difficult to reach (see right panel for details).
	Insert the following text after “Therefore, technical and operational aspects described in §3.2 need to be taken into account by concerned operators aiming to reach a common bilateral/multilateral agreement” :

It should be anticipated that inter-operator agreement may not be straightforward in some situations :
· Lack of mutual incentive: when eNB-eNB interference is dominant compared to UE-UE interference, the operator who has more downlink is aggressor and the operator(s) who has less downlink are victims. The same issue happens with the operator that configures more uplink if UE-UE interference is dominant. Unlike when interference is mutual, the aggressor has little incentive to compromise on parameters such as UL/DL ratio in those situations, and the negociations to find an agreement on a common UL/DL ratio may be biased. Even if the aggressor complies with the regulation on unsynchronized operation (block edge masks), this forces other operators to implement proper filtering in order to avoid blocking

· Unanimity required: operator-specific filters are often required to comply with unsynchronized operation. Avoiding such operator-specific filters is desirable in order to get economies of scale – especially on small cells. However, this requires unanimity on synchronized operation as defined in section §3.2.

· Sustainability: when operators deploy synchronized networks (e.g. avoiding operator-specific filters, with equipments that are only compliant with synchronized operation), challenging situations may occur if the synchronized operation is broken at a later point in time (e.g. if a new operator deploys without agreeing on synchronized operation) as the deployed equipments from the former operator(s) may not be compliant with unsynchronized operation (BEM and blocking requirements and regulation).
	Accepted with modifications:
“It should be anticipated that inter-operator agreement may not be straightforward in some situations, for example:

· Lack of mutual incentive: when eNB-eNB interference is dominant compared to UE-UE interference, the operator who has more downlink may be interferer and the operator(s) who has less downlink are interfered if no additional filtering is implemented to prevent blocking even if the interferer complies with its block edge mask. The same issue happens with the operator that configures more uplink if UE-UE interference is dominant. Unlike when interference is mutual, the interferer has little incentive to compromise on parameters such as UL/DL ratio in those situations, and the negotiations to find an agreement on a common UL/DL ratio may be biased.
· Unanimity required: operator-specific filters may be required to comply with unsynchronised operation both on the transmitter and receiver. Avoiding such operator-specific filters may be desirable in order to get economies of scale. However, this may require unanimity on synchronised operation as defined in section §3.2.
· Sustainability of the synchronised arrangement: when operators deploy synchronised networks (e.g. avoiding operator-specific filters), challenging situations may occur if the synchronised operation is disrupted at a later point in time (e.g. if a new operator deploys without agreeing on synchronised operation) as the already deployed equipments from the former operator(s) may not be compliant with unsynchronised operation (BEM and blocking requirements and regulation).”


	BoT/8
	§3.3
	
	General/editorial
	Put a reference to the mandatory inter-operator synchronization as implemented by MIIT in China, as a possible way to guarantee inter-operator synchronization when needed.
	Insert the following text after “Inter-network synchronisation conditions can be discussed and agreed at the national level and implemented nationwide or limited to a given area (regional) as appropriate”

“In some countries, inter-operator synchronisation has been mandated as part of the technical conditions in order to avoid the uncertainties of optional inter-operator negociations.”
	Not accepted

	BoT/9
	Annex 3
	
	Editorial
	The text “Discussions are still ongoing at the time of this writing” is misleading as it suggests the discussions are still ongoing within the MIIT, despite the “mandatory synchronization” constraint is clearly decided.
	Either (preferred) remove “Discussions are still ongoing at the time of this writing”, or change it to “Inter-operator discussions to agree on a common DL/UL ratio are still ongoing at the time of this writing”.
	Not accepted (superseded by comment GTI/1)

	Ericsson/1
	Section 2.2.3
	Maturity and Current deployment  
	Technical 
	The time sync profile with full support should be primarily based on PTP/Ethernet. 
	Maturity and current deployment:

As mentioned previously ITU-T Q13/SG15 is currently defining several telecom profiles for phase and time delivery: 
· G.8275.1 is the phase/time profile assuming full on-path timing support (i.e. assuming that all transport equipment between the master clock and the slave clock support PTP functions). The approval process of this recommendation was initiated in April 2014. The currently defined mapping occurs at OSI layer 2 (i.e. PTP mapped over Ethernet). Deployments are already happening in China using this draft profile. It should be noted that interworking with technologies other than Ethernet (e.g. xPON, xDSL, microwaves, etc.) has to be assessed on a case by case basis. 


	Merged with comment BoT/5 and inserted as:
“This recommendation has been formally consented in April 2014 and the approval process of this recommendation has been initiated. The currently defined mapping occurs at OSI layer 2 (i.e. PTP mapped over Ethernet).”

	Ericsson/2
	Section 2.2.3
	Maturity and Current deployment  
	Technical 
	The time sync profile with full support should be primarily based on PTP/Ethernet. 
	· G.8275.2 is the phase/time profile assuming Assisted Partial on-path Timing Support (APTS). This is the current Q13 work item that refers to the case where a GNSS receiver is deployed at the base station for frequency and time synchronisation, and protected with PTP Partial on-path Timing Support (PTS) i.e. allowing legacy non PTP-aware equipment between the master and the slave clock. This is therefore rather a protection scenario than a real phase/time distribution solution that simplifies the problem of partial timing support, because the asymmetry of the network can be estimated when the GNSS is working properly. With a proper asymmetry compensation, PTPv2 with partial on-path timing support is expected to be able to provide timing synchronisation that allows respecting the +/- 1.5 µs requirement during a GNSS failure that could last several hours. In this case it is expected that the profile will be based on PTP mapped over IP.


	Accepted

	Ericsson/3
	Section 2.2.3
	Maturity and Current deployment  
	Technical 
	The time sync profile with full support should be primarily based on PTP/Ethernet. 
	· G.8275.x stands for future profile that is not yet studied but is likely to describe the case of Partial on-path Timing Support (PTS). The performance of such solution is therefore hard to predict or guarantee. Indeed, despite static/fixed asymmetry can be corrected by proper calibration, dynamic asymmetry and other effects such as packed delay variation are much more challenging to handle, even though clock noise filtering might be able to attenuate some of those effects. Therefore at the time of writing, it is premature to conclude on the performance or applicability of PTS to deliver phase and time with the proper quality, and it may also depend on the deployment scenario. 
Also in this case it is expected that the profile will be based on PTP mapped over IP.
	Changed to:
“Also in this case this profile may be based on PTP mapped over IP as well as over Ethernet.”

	Ericsson/4
	Section 2.2.4
	Maturity and current deployment
	Technical
	Added footnote
	· A new work-item “small cell enhancements for E-UTRA and E-UTRAN Physical layer aspects” was set up in 3GPP RAN#62 for Rel-12 (RP-132073). It will focus on single-operator or multi-operator deployments
, may allows for more hops according to scenarios and may enable the technology to other types of nodes than HeNB.

 In indoor deployments, if the eNBs of different operators are to be co-located, then one eNB has to switch to the other eNB’s carrier and listen to it. This can lead to the received power far exceeding the dynamic range requirements, resulting in inoperability or at the very least unpredictable behavior. Hence, it is highly likely that additional isolation between the eNBs would be required either via locating the two eNBs further apart or by some other mitigation technique.

	Accepted with modifications. Inserted as a footnote:

“If eNBs of different operators are to be co-located (e.g. in indoor scenarios), then one eNB has to switch to the other eNB’s carrier and listen to it. This can lead to the received power far exceeding the dynamic range requirements, resulting in inoperability or at the very least unpredictable behavior. Hence, additional isolation between the eNBs may be required either via locating the two eNBs further apart or by some other mitigation technique”

	Ericsson/5
	Section 2.2.4
	Maturity and current deployment
	Editorial
	
	· A new work-item “small cell enhancements for E-UTRA and E-UTRAN Physical layer aspects” was set up in 3GPP RAN#62 for Rel-12 (RP-132073). It will focus on single-operator or multi-operator deployments, may allow for more hops according to scenarios and may enable the technology to other types of nodes than HeNB.


	Accepted

	Ericsson/6
	Section 2.2.4
	Implementability
	Technical
	Work is ongoing in 3GPP to extend this technique to cover inter-operator case as well as support for more than 3 hops (e.g. 6 hops).
	· This solution is restricted to LTE HeNB. The stratum 0 eNB needs to be connected to a proper UTC reference (e.g. GNSS) in order to get UTC traceability. It currently requires less than 4 hops between the master and the slave cell. Following current 3GPP work in Release 12, other deployment scenarios may be possible in a near future
.
2 Work is ongoing in 3GPP to extend this technique to cover inter-operator case as well as support for more than 3 hops (e.g. 6 hops).

	Not accepted (duplicate with existing text above)

	Ericsson/7
	Section 2.3.1
	Overview
	Technical
	For certain scenarios it may not be necessary to align DL/UL transmissions as mentioned above as other interference mitigation schemes may be sufficient (e.g. Cell clustering interference mitigation).
	· Having a common reference phase/time clock is not enough to avoid interference between networks. Since TDD allows flexibility in the frame length and uplink/downlink ratio, it is necessary to properly align UL/DL switching points so that the last transmitter stops before the first receiver starts, taking into account the propagation delay (frame structure do not need to be exactly identical provided this condition is met). In TDD networks, the frame configuration (i.e. frame length and uplink/downlink ratio) can be set as software parameters. Therefore cross-operator synchronisation implies agreeing on proper common parameters.
For certain scenarios it may not be necessary to align DL/UL transmissions as mentioned above as other interference mitigation schemes may be sufficient (e.g. Cell clustering interference mitigation, studied in 3GPP.

	Accepted with modifications and inserted as a footnote in §2.1:

“N.B. for certain scenarios it may not be necessary to align frame structures as other interference mitigation schemes may be sufficient (e.g. Cell clustering interference mitigation, studied in 3GPP).”



	Ericsson/8
	Section 2.3.1
	Overview
	Technical
	Use of the term “Synchronised operations” to refer to time/phased synchronized and coordinated (same) frame structure.
	· It should be noted that agreement on a common frame structure decreases the flexibility of TDD (e.g. with respect to the choice of the ratio), maybe leading to some suboptimal parameters at the individual level for each operator. However synchronised operations also allows saving some spectrum that would otherwise have to be used in restricted blocks or guard bands, and also makes it unnecessary to implement additional filtering. Therefore the benefits and drawbacks of synchronised operations have to be balanced taking into account the waste of spectrum and extra filtering costs in the case of unsynchronised networks. Also, the common TDD ratio is not restricted to 50:50 but may be a compromise between the needs of the various involved operators, which may be updated later in time.

	Accepted

	GTI Spectrum Group / 1
	Annex 3
	Text related to the current situation in China
	General/Technical
	Proposal for a more accurate reflection of the situation in China with regard to the requirements for mobile operators networks synchronization
	Proposed text:

“In China, both 2.6GHz and 2.3GHz band have been allocated for multiple operators, e.g. 2.6GHz band for China Mobile (CMCC), China Unicom(CU) and China Telecom(CT), and 2.3GHz band for CMCC and CU with adjacent channels. Full Synchronization is mandatory between multiple operators within the same band and no guard band is reserved. It is agreed under the RRB (Radio Regulatory Bureau) coordination that the exact synchronization configurations should be applied among operators, including coordination on frame starting time, UL/DL configuration and special sub frame configuration. Moreover, it also set a rule to coordinate the unsynchronized interference caused by out of sync.”

	Accepted

	Huawei /1
	p.20
	Figure 10
	General
	The figure in the document is not the latest solution that has been implemented. However, both solutions are good examples for this Section.
	No change.
	Noted

In §2.3.2, the text “the two following approaches are valid” has been changed to “the following approaches may be used” to reflect that this is not exhaustive and more solutions may be used.

	Huawei /2
	p.25
	Figure 12
	Editorial
	The figure does not show correctly in the document.
	The correct figure is proposed to replace the garbled one.
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	Accepted


Offline editing:

· Figures 11, 12, 13 have been updated
· Table of reference has been updated
· List of abbreviations has been updated


















