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1 Introduction
This email discussion is to discuss RAN2 impact for multi-TRP (mTRP) in the ongoing eMIMO Rel-16 work item.  The scope of this email discussion is only the multi-PDCCH (mPDCCH) configuration  for mTRP operation and not the single-PDCCH configuration for mTRP. Note that one motivation for mPDCCH is the use of mTRP operation with non-ideal backhaul.
The scope of the discussion from previous RAN2 meeting, is listed below.
[107#39][NR/eMIMO] Multi PDCCH multi TRP impact to RAN2 (Ericsson)	
	Should aim to identify all RAN2 impacts both UP and CP.
	Start to progress the solutions in RAN2 with priority on user plane
	Include identification of information that we need to know from RAN1
	Intended outcome: Report to next meeting
	Deadline:  Thursday 2019-10-03
Companies are asked to provide answer to the questions by 26th September so that there is enough time to review conclusions by 3rd October.

Phase 1 Questions and replies are moved to Appendix.

Phase 2 includes few follow up questions in order to progress with a solution as intended with this email discussion. Further, companies are asked review that their views were correctly captured and not missing.

2 Background
This email discussion was agreed upon discussing user plane and RRC impact of mPDCCH operation of mTRP. 
Based on the LSs received, the mTRP operation may be supported with multiple PDCCHs (same or different cell ID) or with one single PDCCH (same cell ID).
RAN2 received input related to multi-PDCCH in two LSs. The LS in [1] treats only multi-PDCCH transmission and includes:
For multiple PDCCH based multi-TRP/panel transmission, 
· The total number of CWs in scheduled PDSCHs, each of which is scheduled by one PDCCH, is up to 2 and also the total number of MIMO layers of scheduled PDSCHs is up to reported UE MIMO capability, if resource allocation of PDSCHs are overlapped.
· To support multiple-PDCCH based multi-TRP/panel transmission with intra-cell (same cell ID) and inter-cell (different Cell IDs), RRC configuration can be used to link multiple PDCCH/PDSCH pairs with multiple TRPs. One CORESET in a “PDCCH-config” corresponds to one TRP.
· Separate ACK/NACK payload/feedback for received PDSCHs is supported. For separate ACK/NACK payload/feedback for received PDSCHs where multiple DCIs are used, PUCCH resources conveying ACK/NACK feedback can be TDM with separated HARQ-ACK codebook. 

The LS in [2] includes RAN1 agreements across the MIMO WI and the multi-TRP related are:

On multiple PDCCH based multi-TRP/panel transmission, 
· For multi-PDCCH based multi-TRP operation, increase the maximum number of CORESETs per “PDCCH-config” to 5, according to UE capability.  
· For separate ACK/NACK feedback for PDSCHs received from different TRPs, the UE should be able to generate separate ACK/NACK codebooks identified by an index, if the index is configured and applied across all CCs. 
· The index to be used to generate separated ACK/NACK codebook is a higher layer signalling index per CORESET. Note that the index may not be configured for scenarios if there is no ambiguity of codebook generation at the UE, e.g. slot based PUCCH resource allocation per TRP. This does not preclude configuring the index for other purposes.
· At least for eMBB with M-DCI NCJT in order to generate different PDSCH scrambling sequences, support enhancing RRC configuration to configure multiple dataScramblingIdentityPDSCH. 
· For rate matching mechanism used for multi-DCI based multi-TRP/panel transmission and for LTE CRS, extending lte-CRS-ToMatchAround to be configured with multiple CRS patterns in a serving cell



3 Open issues related to RAN1 input indicated during Phase 1

“a) PDCCH and the associated scheduled PDSCH are transmitted independently from each TRP.”
we want to clarify whether the PDCCH and PDSCH only refer to the UE specific PDCCH (e.g. UE specific search space) and UE specific PDSCH, or whether this agreement is applied to common channel as well (e.g. system information, paging, Msg2 reception).

“b) Some coordination (based on implementation) between TRPs is assumed to align configurations, e.g. configuring different DMRS CDM groups to different TRPs as to avoid DMRS collisions between the scheduled multiple PDSCHs.”
[bookmark: _Hlk20833303]Rapporteur comment: seems companies are aligned this is per implementation/L1 coordination and no further RAN2 actions are needed.	

“c) The PDSCHs from different TRPs should be served by separate HARQ processes.”
needs further clarification, as some aspects of HARQ procedures are still under discussion, e.g. whether retransmission of TB can be from a different TRP is still open.

For c), to start with: would like to get confirmation that it’s the TBs from different TRPs that are meant to be using different HARQ processes. We can have two CW/TBs (PDSCH) from the same TRP in rel-15 itself.
Whether the TBs from diff TRPs should have the same HARQ process or not would also depend on the details of the non-ideal backhaul delay.

handling of HARQ process can be left to gNB implemetation without standardizatio impact as the UE just follows the DCI. 

Given the limited TU in this WI for Rel-16, RAN2 should focus on the radio protocol aspects towards UE, which DCM think is common to any NW deployments.


“e) TRPs may belong to different cells (different PCI) or to the same cell (same PCI).”

For e), we want to clarify whether UE needs to be aware of the fact that "TRPs may belong to different cells”? In LTE CoMP, TRPs from different cell can be used by the UE as well, but it is transparent to UE (i.e. UE is not required to distinguish whether the TRPs are from the same cell or not). We assume the same would apply in this case.

DCM understand that RAN1 agreement e) is made from the NW viewpoint. It needs to be discussed how the UE sees multiple TRP from the same or different cell. Nevertheless, RAN2 should also be responsible to analyse from our protocol viewpoint. There is no need to consult RAN1 at this point.

our understanding is that RAN1 has no agreement to support multi-TRP operation from multiple cells with different PCI.

 “f) Both ideal and nonideal backhaul are assumed for mPDCCH mTRP operation, however WID does not include any new interface to be specified.”
Rapporteur comment: See Section  for nonideal backhaul discussion.
“g) Multi-PUSCH transmission (e.g. per TRP) is not supported.”
It should be restricted to the simultaneous PUSCH transmissions at the same time.
g) is still under discussion, e.g. whether UE can TDM its UL PUSCH transmission to different TRPs is still open.
in our understanding, PUSCH transmission issue for TRP is not fully discussed in RAN1.
In our understanding, RAN1 didn’t and would not discuss this issue since PUSCH enhancement for multiple TRP was not included in the WI. So multi-PUSCH transmission per TRP is not supported.
Rapporteur comment: Seems companies have different views on RAN1 status on this. See related discussion in UP part(Separate MAC entities).
Other:
Question related to “intercell”/”multiple SSB(PCI) per serving cell”
RAN2 should confirm from RAN1 that it then changes SSB assumption such that single cell can send two SSBs with same ARFCN parameters with different PCI(different PSS/SSS).
ISSUE1: The actual usage of other SSB for mTRP. 
RAN1 agreed that mTRP is possible in intra-cell as well (same cell ID), how does this work?  
ISSUE 1.5: In the same tone, does the UE just use the ‘other’ SSB only for distinguishing the TB from other TRP (input to DMRS etc..) and use the serving cell SSB for all other purposes (where SSB input is needed)?  
We should check with RAN1 whether mPDCCH can be applicable for multiple cells with different PCI.
Any clarifications beyond the term of reference for RAN2 should be done in the proper WGs, not in RAN2.
Would like to confirm with RAN1 that each BWP will have configuration of mTRP ( PDSCH-config of BWP).

Phase2Q1: Companies are asked to revise the above list of open issues given by companies as state whether they support the issue to be discussed in RAN2 or whether question to RAN1 is needed. Note that some aspects might be covered is Section 4 or 5.
	Company
	Aspects to be discussed in RAN2
	Questions to RAN1

	Huawei, HiSilicon
	a)
f) non-L1 aspects only (done below)
	None.

For g) and "Other", if this is under RAN1 discussion, RAN1 can inform RAN2 if any agreement.

	ZTE
	
	Whether, in mPDCCH mTRP operation, the PDCCH and PDSCH only refer to UE specific PDCCH (e.g. UE specific search space) and UE specific PDSCH, or whether mPDCCH is applied to common channel as well (e.g. system information, paging, Msg2 reception)

	Qualcomm
	
	c), g) per our comments in phase 1

	Ericsson
	
	If coreset ID approach is taken, we should ask from RAN1 what are these additional SSBs used for. What functionality is included?

	
	
	




During phase2, companies confirmed the need to ask the following aspects from RAN1:

· Whether, in mPDCCH mTRP operation, the PDCCH and PDSCH only refer to UE specific PDCCH (e.g. UE specific search space) and UE specific PDSCH, or whether mPDCCH is applied to common channel as well (e.g. system information, paging, Msg2 reception)
· c) needs further clarification, as some aspects of HARQ procedures are still under discussion, e.g. whether retransmission of TB can be from a different TRP is still open.
· g) is still under discussion, e.g. whether UE can TDM its UL PUSCH transmission to different TRPs is still open.
· If coreset ID approach is taken, we should ask from RAN1 what are these additional SSBs used for. What functionality is included?
Proposal 1: RAN2 to ask RAN1 at least about the listed aspects.
4 Phase 2 on UP

4.1 Separate MAC entity
No: Huawei, HiSilicon, Oppo, Qualcomm, ZTE, Ericsson, Intel, Mediatek, Nokia, Nokia Shanghai Bell, LG, NTT Docomo, Apple (13)
Yes: Vivo, Futurewei (2)
Up to implementation: Samsung (1)

Independent of whether RAN1 continues to still to discuss separate PUSCH per TRP the following is proposed as 13 vs 3 or 3 is a clear majority view.

Proposal 21: RAN2 assumes shared MAC entity for mTRP mPDCCH operation

4.2 Shared MAC entity
Under this assumption, the discussion is whether separate HARQ entities for each TRP are assumed or there is one HARQ entity shared among TRPs. 

One HARQ entity shared among TRPs: Huawei, Hisilicon, Oppo, Samsung, ZTE, Mediatek, CATT, Nokia, Nokia Shanghai Bell, LG (10) 
Separate HARQ entities for TRPs: Ericsson, AT&T, NTT Docomo(?), Apple (4)
Gives analysis on pros/cons, no conclusion: Vivo, Qualcomm, Intel, Futurewei (4)

4.2.1 Shared HARQ entity
Majority of companies that stated their views state there should be one HARQ entity shared among TRPs. However, depending on views on companies that did not state firm view, the support can be as even as 10 vs 8.
From user plane perspective, if there is ideal backhaul, most companies think there are no user plane issues. One concern was raised for reviewing certain sections in 38.321 e.g. for which order the PDCCHs are processed.
If there is non-ideal backhaul potential issues relating operating the mTRP with non-ideal transport latency, then potential issues on MAC CE reporting and DRX was raised. There was also a comment that before this can be concluded, the non-ideal backhaul assumption needs to be clarified.

4.2.2 Separate HARQ entities
For separate HARQ entities as modelled as regular serving cells would tolerate the nonideal backhaul. However, BWP handling would need revision in both 38.321 and 38.311 in order to ensure same active BWP. One company also raises serving cell specific timers and need to review those. Only one TA was concluded if this option is adopted.

4.2.2 Nonideal backhaul aspect
Nonideal backhaul item from Section 1 is added here to address this in one place.
“f) Both ideal and nonideal backhaul are assumed for mPDCCH mTRP operation, however WID does not include any new interface to be specified.”

What is the maximum non-ideal delay assumed in RAN1? Even if the UE is expected to get DL transmissions from both TRPs within the same CP, the non-ideal delay is another dimension that can impact the DRX operation, HARQ process design etc..
Therefore, we wonder whether it can be assumed that, from RAN2's point of view, the TRP is a pure L1 entity (i.e. there is no L2 functions in TRP), if TRP is not colocated with DU (in CU-DU split gNB) or gNB (in no-split gNB).
This maximum delay of non-ideal backhaul can impact on the HARQ process design as well. 
 this is the RAN1 assumption and the RAN2 impacts of the non-ideal BH still need to be clarified. We should aim to minimize the work in RAN2 given the limited time to finalize this WID.
Given the limited TU in this WI for Rel-16, RAN2 should focus on the radio protocol aspects towards UE, which DCM think is common to any NW deployments.
Rapporteur comment: RAN3 specific aspect are left out in this summary as there are no RAN3 TUs in this WID.

Phase2Q2: Companies are asked to reformulate which aspect of the non-ideal backhaul can and needs to be addressed within RAN2 and if a question to RAN1 is needed about this assumption.
	Company
	Aspects to be addressed in RAN2
	Questions to RAN1

	Huawei, HiSilicon
	None.

At higher layers, a significant transmission delay between the serving gNB and the additional TRP can make it necessary for the network to deal with problems not discussed in detail so far, e.g. how each TRP will cope with not knowing (or at least not instantaneously) whether drx-InactivityTimer was restarted by a PDCCH transmission from the other TRP. 

Nevertheless, we expect such aspects to be far less critical than L1 aspects and think that it is possible for network implementations in a number of scenarios to operate with a certain backhaul delay and no performance degradation as compared to DC operation with the same backhaul delay.

Of course, if there are scenarios of interest for which optimizations are considered important, we are ok to discuss them (but that needs to fit in the current TU allocation).
	None.

RAN1 agreements already make it possible to configure the UE such that each TRP can directly decode a number of PUCCH transmissions carrying sufficient information in order to independently perform HARQ operation and link adaptation to the extend considered necessary by RAN1.

Further RAN1 improvements (e.g. allow using TDMed PUSCH) is up to RAN1 and associated RAN1 design if needed.


	ZTE
	Based on companies’ feedback and further check with our RAN1 colleagues, our understanding on the “non-ideal backhaul” issue is as follows:
At least in Rel-16, multi-TRP operation is always intra DU and the transmission from two TRPs is always slot / frame / SFN aligned. “non-ideal backhaul” refers to the case where,  due to gNB/DU/TRP implementation, single-PDCCH mTRP operation (i.e. joint scheduling) is not possible and mPDCCH mTRP operation needs to be used. 
This can be modelled as a single MAC/single cell/single HARQ entity with separate HARQ processes for the different TRPs, with no need to further involve RAN1 for additional clarifications.
	We are not against asking for further clarification on non-ideal backhaul to RAN1, but we think we could also try to agree in RAN2 on the assumptions in column to the left and indicate this RAN2 understanding to RAN1.

	Qualcomm
	We don’t see major impact on RAN2 UP specifications, except that network implementation needs to ensure BWP switching and MAC timer updates are properly coordinated across TRPs
	

	Ericsson
	CA can support nonideal backhaul and singlecell configuration does not. RAN2 should take that into account when concluding how mPDCCH mTRP is supported.
It should be noted that ensuring BWP switching and timers coordinated is easier than L1 coordination of DMRS allocations.
	If RAN2 concludes to support single cell configuration RAN1 should be informed that nonideal backhaul is not supported.

	
	
	



Based on phase2 replies, RAN1 should be at least informed about RAN2 conclusion on support of nonideal backhaul for Rel-16 mTRP
Proposal 3: RAN2 to inform RAN1 about RAN2 conclusion on support of nonideal backhaul for Rel-16 mTRP.
5 Phase 2 on CP
Even though RAN2 has not received the RRC parameter excel from RAN1, RAN2 has received multiple LSs from RAN1 stating a list of details about mPDCCH mTRP operation.

5.1 Single serving cell -based CP
In this case CORESET index per CORESET is introduced. Then, it is somewhat unclear how the intercell operation is supported. Some companies propose to add SSB list including PCIs in serving cell configuration. Some companies are stating it might be TRS instead.
The follow up unclarities are similar to what were listed in Section 1 in this document. Essentially the questions are related to the usage of these SSB(including PCI). 


Phase2Q3: If SSBs(including PCI) are added to ServingCellConfiguration or to an IE therein, is there a need for the UE to consider these SSB(including PCI) for e.g. CSI(L1 RSRP based on SSB), power control, RRM, RLM etc?
	Company
	Comments to P2Q3
	Questions to RAN1

	Huawei, HiSilicon
	For RAN2 aspects (e.g. RRM and RLM), we did not see the need so far.

For RAN1 aspects (e.g. CSI and power control), RAN1 can inform RAN2 if they agree something.
	None.

	ZTE
	At the moment we don’t see the need to add other SSBs in ServingCellConfiguration as we think that “inter-cell” operation (from network perspective) might have no specification impact. This can be further discussed if RAN1 indicates that this is needed 
	We are not sure we need to ask anything to RAN1 on this. But if there is a preference in this direction we could simply ask them if there is a need to signal multiple SSBs (including PCI) in case of TRPs belonging to different cells (with different PCI).

	Qualcomm
	N/A. Per our comments in phase 1, we don’t prefer this approach.
	

	Ericsson
	If SSBs with other PCI are added, it would need to be discussed how these are taken into account in RLM/RRM. For example, should RLM RS be explicitly configured for the other SSB(PCI)? 
	If this approach is taken, we should ask from RAN1 what are these additional SSBs used for. What functionality is included? (Is that “other cell” a cell that serves other UEs and occasionally it’s antennas are used to serve this cell’s UEs?)

	
	
	



These potential questions to RAN1 were covered in Section 3.

5.2 CA -based CP
Overhead was listed as a drawback for CA approach. Further, it was commented that TRP does not need all functionality of a serving cell, at least in Rel-16. It was further commented that mPDCCH mTRP is single cell operation from UE perspective. 	Comment by Huawei: The discussion of what L1 functionalities a TRP needs is what RAN1 have already been discussing. RAN2 should not allow configuring L1 functionalities not agreed by RAN1.

Phase2Q4: Can it be confirmed that mPDCCH mTRP operation in intra cell and does not concern inter-cell?
	Company
	Comments to P2Q4

	Huawei, HiSilicon
	This question is misleading.

From the network perspective, it can be intra-cell (with the same PCI) or inter-cell (with a different PCI). For the inter-cell case, RAN1 can discuss what additional functions the UE should perform and what additional parameters the UE should receive.

From the UE perspective, configuring a single cell with extensions for the few parameters agreed by RAN1 is the easiest.

	ZTE
	We confirm that, from UE perspective, mPDCCH mTRP operation is a single cell operation

	Qualcomm
	RAN1 has already agreed that mPDCCH mTRP can support intra-cell (same cell ID) and inter-cell (different Cell IDs).

	Ericsson
	If it is configured as one serving cell, it is single cell operation as it would have one SIB1. If we have CA approach, intercell is supported. Network can ensure same BWP and timers. It is easier than L1 coordination to avoid DMRS from colliding.

	
	



This aspects seems to require further discussion.
Proposal 4: RAN2 to discuss how intercell operation is supported by mPDCCH mTRP.


6 Summary

The following is proposed:
Proposal 1: RAN2 to ask RAN1 at least about the listed aspects according to Section 6 On draft LS to RAN1.
· Whether, in mPDCCH mTRP operation, the PDCCH and PDSCH only refer to UE specific PDCCH (e.g. UE specific search space) and UE specific PDSCH, or whether mPDCCH is applied to common channel as well (e.g. system information, paging, Msg2 reception)
· c) needs further clarification, as some aspects of HARQ procedures are still under discussion, e.g. whether retransmission of TB can be from a different TRP is still open.
· g) is still under discussion, e.g. whether UE can TDM its UL PUSCH transmission to different TRPs is still open.
· If coreset ID approach is taken, we should ask from RAN1 what are these additional SSBs used for. What functionality is included?

Proposal 2: RAN2 assumes shared MAC entity for mTRP mPDCCH operation
Proposal 3: RAN2 to inform RAN1 about RAN2 conclusion on support of nonideal backhaul for Rel-16 mTRP.
Proposal 4: RAN2 to discuss how intercell operation is supported by mPDCCH mTRP.


6 On draft LS to RAN1
In was concluded to continue discussion on the draft LS content in offline during RAN2#107bis. Suggestion is to discuss in that offline questions stemming from Proposal 1, discussion on non-ideal backhaul assumption (Proposal 3) as well as aspects raised in R2-1912515 and R2-1913619, like the total number of CORESETs per cell.

Here, example questions as per Proposal 1 are presented:

a) usage for common channels
1. Does RAN1 expect RAN2 to make multi-TRP transmission using multiple PDCCHs possible for common channels, e.g. for reception of system information, paging, random access?  
2. Is it acceptable that  multi-TRP transmission using multiple PDCCHs is only supported for UE-specific PDCCH (e.g. UE specific search space)?
3. Does the reply on either 1. Or 2. depend on whether the TRPs are represented by same or different PCI?
b) HARQ retransmission of a TB from another TRP
1. Does RAN1 expect RAN2 to make it possible for HARQ retransmission of a TB to be from a TRP which is not the same like the TRP of the previous transmission (i.e. scheduled by DCI on a CORESET with different CORESET index value)? 
2. Or is it acceptable if RAN2 design only supports HARQ retransmission of a TB from the same TRP (i.e. scheduled by DCI from the same CORESET index value)
c) UL TDM transmission of PUSCH
1. Does RAN1 intend UL TDM transmission of PUSCH (i.e. certain UL transmissions will be received by one TRP while other UL transmissions will be received by another TRP) to be supported?
d) usage of additional SSBs
1. Does RAN1 expect to configure additional SSBs and if so for which purpose?
2. If more than one PCI is indicated within a serving cell configuration. How is UE expected to find the corresponding SSB? Is there a need to give e.g. related SMTC and ARFCN? Further, is UE expected to or allowed to use these SSBs for e.g. RLF? 

Comments on a), b), c) and d)
With respect to c): this question was raised in RAN2 email discussion about the possibility to support separate MAC entities for separate TRPs, but there seems to be a large majority of companies suggesting not to do that. If RAN2 agrees proposal 2, maybe there is no need for this question. Do other people have the same understanding?
With respect to d): this question is proposed in relation with the discussion on CP aspects. It is now clear that RAN1 hasn't agreed such a thing and this is certainly not the only topic under discussion in RAN1. Is the intention to say that RAN2 shouldn't make any decision on CP before RAN1 has formally rejected all non-agreed proposals?

[bookmark: _GoBack]6 Appendix
Phase 1 questions and replies

3 Functionality of mPDCCH based mTRP
The first intention is to clarify common understanding of the intended functionality of the mPDCCH mTRP operation. Here we list RAN1 assumptions for mPDCCH mTRP for which common understanding needs to be confirmed:

a) PDCCH and the associated scheduled PDSCH are transmitted independently from each TRP.
b) [bookmark: _Hlk20832965]Some coordination (based on implementation) between TRPs is assumed to align configurations, e.g. configuring different DMRS CDM groups to different TRPs as to avoid DMRS collisions between the scheduled multiple PDSCHs.
c) The two PDSCHs from different TRPs should be served by separate HARQ processes.	Comment by Intel Corp - Naveen Palle: Suggested by Intel
d) ACK/NACK transmitted either jointly on a single PUCCH resource to one of the TRPs or on separate PUCCH resources towards the two TRPs. 
e) TRPs may belong to different cells (different PCI) or to the same cell (same PCI).
f) Both ideal and nonideal backhaul are assumed for mPDCCH mTRP operation, however WID does not include any new interface to be specified.
g) Multi-PUSCH transmission (e.g. per TRP) is not supported.	Comment by Samsung (Seungri): It should be restricted to the simultaneous PUSCH transmissions at the same time.


Q1: Do companies share the same understanding of the items a)-g) listed above? Is there a need to confirm something related to these bullets from RAN1?
	Company
	Answer (Yes/No)
	Comments on Q1

	Huawei, HiSilicon
	Yes except for b)
	The UE determines the DMRS CDM group from the port indicated by DCI, so we are not sure what kind of "configuration" is meant in b). Besides, the UE configuration is up to RRC, which is a single entity.

	vivo
	Yes except for b) , c) and g)
	For b), we agree with HH’s views.
For c), at least for the ideal backhaul, the two PDSCHs could use the same HARQ process. For example, the second-TRP PDSCH uses the same HARQ process for retransmission for the first-TRP PDSCH.
For g), we consider that the TDMed PUSCH transmission(s) towards different TRP(s) can be supported.
For the ideal backhaul, we consider that multiple TRP(s) share the same cell.
For the non-ideal backhaul, we consider that multiple TRP(s) use different MAC entities.

	OPPO
	Yes
	

	Samsung
	Yes except for b)
	Not sure what b) exactly indicate about DMRS CDM groups.
From my understanding, the same (a single) DMRS configuration should be applied for TRP1 and TRP2 and DMRS port indications for TRP1 and TRP2 need to be coordinated, which is L1 coordination.
See the RAN1#96 agreements:
Agreement
For a UE supporting multiple-PDCCH based multi-TRP/panel transmission and each PDCCH schedules one PDSCH, at least for eMBB with non-ideal backhaul, support following restrictions: 
· The UE may be scheduled with fully/partially/non-overlapped PDSCHs at time and frequency domain by multiple PDCCHs with following restrictions:
· The UE is not expected to assume different DMRS configuration with respect to actual number of front loaded DMRS symbol(s), the actual number of additional DMRS, the actual DMRS symbol location and DMRS configuration type if the UE may be scheduled with full/partially overlapping PDSCHs by multiple PDCCHs. 	Comment by Samsung (Seungri): It does not mean that there will be two different DMRS configuration. It is simply saying that there would be no such case that induces DMRS collision, etc.

· The UE is not expected to have more than one TCI index with DMRS ports within the same CDM group for fully/partially overlapped PDSCHs 	Comment by Samsung (Seungri): This is also a L1 coordination.

	Qualcomm
	Yes/No
	c) needs further clarification, as some aspects of HARQ procedures are still under discussion, e.g. whether retransmission of TB can be from a different TRP is still open.

g) is still under discussion, e.g. whether UE can TDM its UL PUSCH transmission to different TRPs is still open.

	ZTE
	Yes, except for a) , e) and  f)
	· For a), we want to clarify whether the PDCCH and PDSCH only refer to the UE specific PDCCH (e.g. UE specific search space) and UE specific PDSCH, or whether this agreement is applied to common channel as well (e.g. system information, paging, Msg2 reception).
· For e), we want to clarify whether UE needs to be aware of the fact that "TRPs may belong to different cells”? In LTE CoMP, TRPs from different cell can be used by the UE as well, but it is transparent to UE (i.e. UE is not required to distinguish whether the TRPs are from the same cell or not). We assume the same would apply in this case.
· For f), we want to clarify 
· what’s the meaning of "backhaul” in bullet f? Does the "backhaul” refer to the connection between TRPs or the connection between TRP and the DU-high layer (i.e. the rest part of DU excluding the TRP) or the connection between CU and DU?
· For the non-ideal backhaul case, is there any assumption/restriction on the maximum latency of non-ideal backhaul, in which case the multi-TRP operation can be supported (e.g. less than 1ms, several ms, tens of ms, hundreds of ms, or no limitation at all)? 

	Ericsson
	
	b) indeed, configuration here was used in same meaning as in RAN1 agreement and not referring to RRC.  That is: “The UE does not expect to receive fully/partially overlapping PDSCHs with the same CDM group from the two TRPs”

	Intel
	Yes, but with comments
	
For b) we assume the intention from Ericsson is on the fact that the TRPs should have co-ordination to ensure that the UE gets the PDSCHs from both TRPs with the restrictions from RAN1 agreements (DMRS CDM separation etc..). As pasted below, this is not explicitly specified. 
“Both ideal and nonideal backhaul are assumed for mPDCCH mTRP operation, however WID does not include any new interface to be specified”.
For c), to start with: would like to get confirmation that it’s the TBs from different TRPs that are meant to be using different HARQ processes. We can have two CW/TBs (PDSCH) from the same TRP in rel-15 itself.
Whether the TBs from diff TRPs should have the same HARQ process or not would also depend on the details of the non-ideal backhaul delay. Please see responses to Q2 below.

For e), even with different cell IDs for different TRPs, there are open questions:
· To support multiple-PDCCH based multi-TRP/panel transmission with intra-cell (same cell ID) and inter-cell (different Cell IDs), RRC configuration can be used to link multiple PDCCH/PDSCH pairs with multiple TRPs. One CORESET in a “PDCCH-config” corresponds to one TRP.
 
The above statement can also be interpreted as: Multiple PDCCH based mTRP is possible even with intra-cell (same Cell ID). In which case, the an ID is meant to be used by the UE as part of distinguishing the TBs from each TRP, and not necessarily to consider that the TRPs are from different cells.
Our view is that the UE does not need to distinguish the TRP association to one or more serving cells, but rather consider the TRPs to be part of the same serving cell, but with a differing ID (even when from NW perspective, the TRPs belong to different DU for eg).  
We agree with ZTE’s comments on this. 
We think it’s better to get clarity from RAN1 on this (part of open items listed in Q2).
For f), again same view as ZTE on the requirements for non-ideal backhaul.  This maximum delay of non-ideal backhaul can impact on the HARQ process design as well. 


	MediaTek
	Yes, except for (c and (g
	Same view as Qualcomm. For g), in our understanding, PUSCH transmission issue for TRP is not fully discussed in RAN1.

	CATT
	Yes, but some clarifications are needed
	Points raised by (at least) Huawei, vivo and QCOM on b), c) and g) are valid. We are generally fine to confirm those aspects with ran1, but we should make the questions clear. 

	Nokia, Nokia Shanghai Bell
	Yes (but see comments)
	Anything in b) is a network implementation aspect and has no impacts to UE.
For c), handling of HARQ process can be left to gNB implemetation without standardizatio impact as the UE just follows the DCI. 
For f), this is the RAN1 assumption and the RAN2 impacts of the non-ideal BH still need to be clarified. We should aim to minimize the work in RAN2 given the limited time to finalize this WID.

	LG
	Yes
	

	NTT DOCOMO
	Yes with some comments
	b): Agree with Nokia. Apart from UE configurations, It is up to NW implementation, if the NW coordination is needed, and if so, how it can be done.
c), f): Agree with Nokia in principle. Given the limited TU in this WI for Rel-16, RAN2 should focus on the radio protocol aspects towards UE, which DCM think is common to any NW deployments.
e): DCM understand that RAN1 agreement e) is made from the NW viewpoint. It needs to be discussed how the UE sees multiple TRP from the same or different cell. Nevertheless, RAN2 should also be responsible to analyse from our protocol viewpoint. There is no need to consult RAN1 at this point.
g): In our understanding, RAN1 didn’t and would not discuss this issue since PUSCH enhancement for multiple TRP was not included in the WI. So multi-PUSCH transmission per TRP is not supported.

	Apple
	Yes, except for e) and g)
	For e), our understanding is that RAN1 has no agreement to support multi-TRP operation from multiple cells with different PCI.

For g), we suggest to revise the wording as follows
“Simultaneous multi-PUSCH transmission is not supported”.




Q2: Companies are asked to provide their understanding on whether there are open issues in the functionality of mPDCCH mTRP that should be asked/confirmed from RAN1?
	Company
	Answer (Yes/No)
	Comments on Q2

	Huawei, HiSilicon
	No
	We think that RAN2 should assume that all what is not agreed in RAN1 will not be in Rel-16

	OPPO
	No 
	We understand RAN2 only need to follow RAN1’s agreement and study the impact.

	Samsung
	No
	Same view with Huawei and OPPO. 

	Qualcomm
	No
	RAN2 should discuss only based on existing RAN1 agreements.

	ZTE
	Yes
	So far, RAN1’s agreements are relatively clear, except for the comments to the question above. At least f) would benefit from some clarification:

ISSUE 1: What’s the function split between the TRP and the rest part of DU (in CU-DU split gNB) or gNB (in no-split gNB)? 

[ZTE]: From RAN2's point of view, the RLC and MAC entities shall be located in the same NW entity. If there is any requirement to have a further L2 function split within DU (e.g. Split the DU to TRP and DU-highlayer. Locate part of L2 functions in TRP and keep the rest L2 functions in the DU-Highlayer), the L2 function split within DU should be discussed in RAN2. However, considering the limited time budget in RAN2, it seems not possible to have such discussion in Rel-16. Therefore, we wonder whether it can be assumed that, from RAN2's point of view, the TRP is a pure L1 entity (i.e. there is no L2 functions in TRP), if TRP is not colocated with DU (in CU-DU split gNB) or gNB (in no-split gNB). 

ISSUE 2: Whether the TRPs involved in multi-TRP operation have to be managed by the same DU (in CU-DU split gNB) or the same gNB (in no-split gNB)?

[ZTE]: Since RAN3 is not involved in the WID, we think the TRPs involved in the multi-TRP operation have to be managed by the same DU (in CU-DU split gNB) or the same gNB (in no-split gNB). Otherwise, RAN3 will be involved and DC might have be used instead (i.e. the inter-DU or inter-gNB multi-TRP operation is not in the scope of the WI).


	Ericsson
	Potentially
	If RAN2 concludes to support mTRP mPDDCH under a single cell configuration (i.e., by introducing the relevant mTRP mPDCCH parameters under single cell configuration), then we should ensure different PCI is supported as already agreed in RAN1. RAN2 should confirm from RAN1 that it then changes SSB assumption such that single cell can send two SSBs with same ARFCN parameters with different PCI(different PSS/SSS).



	Intel
	Yes
	ISSUE1: The actual usage of other SSB for mTRP. 
RAN1 agreed that mTRP is possible in intra-cell as well (same cell ID), how does this work?  
ISSUE 1.5: In the same tone, does the UE just use the ‘other’ SSB only for distinguishing the TB from other TRP (input to DMRS etc..) and use the serving cell SSB for all other purposes (where SSB input is needed)?  

ISSUE2: What is the maximum non-ideal delay assumed in RAN1? Even if the UE is expected to get DL transmissions from both TRPs within the same CP, the non-ideal delay is another dimension that can impact the DRX operation, HARQ process design etc..

ISSUE3: We want to assume simple (practical) scenarios where the UE (in NR in an active BWP) has to process DL from more than one TRP possibly with a different ID. In which case, the BWP is to be configured with mTRP, rather than having each TRP with separate BWP configuration where each of the TRP has one active BWP… (which may mean that the UE has to process different TBs from different BWP?) 
Would like to confirm with RAN1 that each BWP will have configuration of mTRP ( PDSCH-config of BWP).

	MediaTek
	No
	Same view with Huawei and OPPO.

	CATT
	No
	Same view with Huawei and OPPO.

	Nokia, Nokia Shanghai Bell
	No
	We assume RAN2 will work based on the feedback given by RAN1. The exact L1 parameter excel has not yet been sent to RAN2 but is already being handled in RAN1 email discussion.

	LG
	No
	Same view as Huawei and OPPO.

	NTT DOCOMO
	No
	Agreed with companies commenting “No”. Any clarifications beyond the term of reference for RAN2 should be done in the proper WGs, not in RAN2.

	Apple
	Yes
	We should check with RAN1 whether mPDCCH can be applicable for multiple cells with different PCI.






2 4 User plane protocols for mPDCCH mTRP
User plane protocols include (SDAP), PDCP, RLC and MAC which may potentially have separate entity per TRP or shared entity among TRPs. Similar discussion took place in the context of LTE-DC in Rel-12. 
As the interface between PDCP and RLC is not that delay critical, but the interfaces between RLC/MAC/scheduler are, the X2 interface was specified between PDCP and RLC in Rel-12. Same structure was adopted to MR-DC in NR. That is, both LTE and NR have three user plane architecture frameworks, single cell, carrier aggregation and dual connectivity.   
In general, RAN2 should establish a common understanding, which inter-TRP latencies could be supported as that affects the operation of different split architecture options. If separate MAC entities are assumed, DC approach is possible, and then the user plane protocol structure supports well the nonideal backhaul assumption. If the MAC entity is shared, there is no standardized interface between the TRPs and handling the delay of nonideal backhaul is left to implementation.
Under the understanding that separate PUSCH between the UE and the secondary TRP is not supported for mPDCCH mTRP, separate MAC entities per TRP cannot be supported. This is because without such PUSCH, it is not possible to feed MAC CEs (PHC, BSR) nor RLC status reports from the UE to the secondary TRP. However, common understanding for this and other functionality assumptions need to be confirmed (see Question 1). 	Comment by Samsung (Seungri): It is not true. 
In Q1, the meaning of “g) Multi-PUSCH transmission (e.g. per TRP) is not supported.” should be restricted to the simultaneous PUSCH transmissions at the same time.
There is no restriction on separate PUSCH for each TRP across slots.

Further, the email discussion scope includes to check all user plane aspects. Thus, company views are collected per protocol layer on whether shared or separate protocol entity can be assumed.

Q3: What is your view on whether mPDCCH mTRP operation needs to support separate MAC entities per TRP? 
	Company
	Comments on Q3

	Huawei, HiSilicon
	In principle, independent scheduling would result in independent DRX, which requires two MAC entities.

However, 38.321 assumes that each MAC entity has its own UL. Either RAN1 would need to introduce UL or RAN2 would need to review the whole 38.321 to address a situation with 1 UL for 2 MAC entities. This looks not reasonable given the time available.

	vivo
	We consider that it is feasible to support separate MAC entities per TRP, which can be used for the non-ideal backhaul case. 
We consider that the TDMed PUSCH(s) would be 2 PUSCH(s) for 2 TRP(s). The TDM pattern can be left to the network implementation.
Considering the MAC CEs (e.g. PHR and BSR), the separate BSR/PHR reporting towards different MAC entity (e.g. per TRP) which has already been supported via the DC structure can minimize the coordination for MAC CE(s) between TRP(s).

	OPPO
	We share similar view as Huawei. It would be easier to support a common MAC entity due to single UL. And less specification impacts will be introduced for common MAC entity.

	Samsung
	We don’t think “separate PUSCH between the UE and the secondary TRP is not supported for mPDCCH mTRP”. In Q1, the meaning of “g) Multi-PUSCH transmission (e.g. per TRP) is not supported.” should be restricted to the simultaneous PUSCH transmissions at the same time. In other words, there is no restriction on separate PUSCH for each TRP across slots and consequently support of separate MAC entities per TRP is already there and up to gNB implementation.
So, no need for this discussion. (Same comments for Q4 and Q5)

	Qualcomm
	We agree with the rapporteur’s reasonings above that have separate MAC entity is not feasible if only one TRP can have PUSCH.

	ZTE
	So far, RAN 1 have confirmed that both joint and separate ACK/NACK are needed for two TRPs. In our understanding, a single shared MAC entity is able to reach the requirement of separate ACK/NACK for MTRP transmission, i.e.: separate HARQ process in one HARQ entity.
As for the delay caused by non-ideal backhaul, we think it is not a critical issue and even transparent to UE since separate HARQ processes can be used for the non-ideal backhaul TRP transmission.

	Ericsson
	We consider single MAC entity feasible for Rel-16 mTRP mPDCCH as there is currently no support of separate PUSCH according to the WID.  Plus, there is no agreement in RAN1 for supporting TDMed PUSCH(s).
As a comment for Vivo: there is no “cross-reporting” of BSRs, the SCG MAC (in the network) learns the amount of data in SCG only and the MCG MAC in the network only learns about that amount of data.

	Intel
	We prefer one MAC entity, as this can solve the current requirements.

	MediaTek
	In our understanding, RAN1 agrees “One CORESET in a “PDCCH-config” corresponds to one TRP” because CORSET is the basic difference for different TRPs and RAN1 don't want to introduce too much configuration flexibly which causes UE complexity and/or configuration redundancy. We think using separate MAC entity per TRP is a bit overkilled and allow too much configuration flexibility. 

	CATT
	One MAC entity is sufficient. 

	Nokia, Nokia Shanghai Bell
	Only one MAC entity is needed.
Even with fully independent scheduling from TRPs, RAN1 has assumed that though TRPs may cause differences in DL reception, these should not be significantly apart if we are to take benefits of NCJT based M-TRP transmission.
Note that if we go with two MAC entities, then the mTRP starts being closer to DC (for both network and UE) so one can ask why DC could not be used instead in such a case? 

	Futurewei
	First it is feasible to support separate MAC entities: 1) as Samsung and Qualcomm pointed out, PUSCH to both TRPs may be supported in TDM mode; 2) even if there is only one PUSCH towards one TRP, a MAC container can be defined to tunnel the MAC subPDU of the secondary TRP. As there is no UL traffic towards the secondary TRP, no loss of scheduling efficiency would be caused by the delay in forwarding MAC subPDU of the secondary TRP (RLC status report if in AM mode).
The need of separate MAC entities is more related to the possibility of supporting MAC functionalities on two TRPs connected with non-ideal backhaul. For example, it should be investigated how effectively DRX can be supported for mPDCCH mTRP operation over non-ideal backhaul.
Separate MAC entities allow the collocation of RLC and MAC entities. This gives best scheduling efficiency, as there is no additional delay incurred in RLC segmentation and MAC PDU generation. Furthermore, it also avoids RLC ARQ operation to suffer from backhaul issues between two TRPs.

	LG
	As rapporteur mentioned above, separate MAC entity per TRP is not feasible. Sharing single MAC entity would be simple and introduce less specification impacts.

	NTT DOCOMO
	Only one MAC entity is sufficient.
Agree with Nokia that why not DC is used, especially if each TRP amongst two is served by the different cells. 

	Apple
	We prefer one MAC entity for mPDCCH mTRP operation. Separate MAC entities cannot handle the case that the uplink transmission is towards only one TRP.



There are separate follow up questions for companies supporting separate and shared MAC entity among TRPs
24.1	Separate MAC entities
Follow up questions for companies supporting separate MAC entities between TRPs
Q4: If separate MAC entities are assumed, is also DC architecture assumed? If not, the company should elaborate what is the presumed RAN2 impact and how can it be achieved given the limited time units.
	Company
	Answer(Yes/No)
	Comments to Q4

	vivo
	Yes
	

	Qualcomm
	No
	The DC architecture is not a feasible solution since it does not support joint HARQ-ACK feedback. Noted that RAN1 has agreed to support both separate HARQ-ACK feedback and joint HARQ-ACK feedback.

	ZTE
	Probably yes
	If separate MAC entities need to be supported, a DC architecture is probably needed. However we think this is both against RAN1 assumptions and not feasible in the expected RAN2 TU allocation

	Futurewei
	Yes
	The UP protocol structure for DL would be similar to DC.
The UP structure can be simplified, if there is only one PUSCH or joint HARQ-ACK feedback is used.




Q5: For supporting separate MAC entities, should RAN1 be asked to further consider supporting separate PUSCH per TRP or what would be the alternative mechanism to send separate MAC CEs needed for this assumption?

	Company
	Answer(Yes/No)
	Comments to Q5

	vivo
	No
	We think that the coordination between TRPs to support separate PUSCH per TRP can be left to the network implementation.
If separate MAC entities are supported for multiple TRP(s), no extra mechanisms are needed to send separate MAC CEs for different TRP(s).

	ZTE
	/
	Separate PUSCH per TRP (possibly TDMed) would probably be needed. However we think this is both against RAN1 assumptions and not feasible in the expected RAN2 TU allocation.

	Intel
	No
	RAN1 should have discussed this and concluded that 1 PUSCH is enough for this release.

	Futurewei
	Not really
	It’d be good that RAN1 can clarify if separate PUSCHs are supported in TDM mode. But RAN2 can always define a MAC container for MAC subPDU of the secondary TRP to be carried in the PUSCH towards the primary TRP, if separate MAC entities are to be supported. 



24.2	Shared MAC entity
Follow up questions for companies supporting shared MAC entities between TRPs.
Figure 1 and Figure 2 depict two schematic protocol views of the network side assuming shared PDCP, RLC and MAC entity among TRPs. They differ in the way how HARQ processes and HARQ entities are associated to the two TRPs and the PDSCHs therein. 
Figure 1: single HARQ entity serving the two PDSCH instances in the primary TRP and in the secondary TRP respectively.
Figure 2: two HARQ entities serving one TRP each. 

	[image: ] 
[bookmark: _Ref16676475]Figure 1: Common PDCP, RLC, MAC and HARQ entity
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[bookmark: _Ref16676479]Figure 2: Common PDCP, RLC, MAC. Separate HARQ entities located in master TRPs


A single HARQ entity could allow to perform the initial transmission of a HARQ process via one TRP and to send subsequent retransmissions via the other TRP. If realized with two HARQ entities, RLC would typically perform the retransmission which could then end up in a HARQ process of the other HARQ entity. The latter might appear as a drawback. However, the channel quality towards the two TRPs will likely differ significantly so that the appropriate transport block sizes will differ, too. And therefore, RLC re-segmentation and/or concatenation will often be necessary anyway to finalize transmission on another TRP. 
When using a separate HARQ entity per TRP (Figure 2), each HARQ entity serves a PDSCH. Feedback is received via a single PUCCH or via separate PUCCHs. The number of HARQ processes per HARQ entity and consequently the DCI formats would not need to be changed. 
Whether same or different HARQ entities relates also to the assumption of supporting same and different cells for the TRPs. Different HARQ entities can support same or different cell. However, it is unclear how single HARQ entity can support different cells.

Q6: In case a single HARQ entity is supported for mTRP, how is mTRP as different cells supported? What is the presumed overall RAN2 impact for identified open issues?
	Company
	Proposals/Comments on Q6

	Huawei, HiSilicon
	From the UE perspective, it is a single cell. This just forces the network to use different HARQ process IDs. There should be no impact to RAN2 UP specifications.

	vivo
	At least for the ideal backhaul, the single cell modelling (i.e. one single HARQ entity for multiple different TRP(s)) can be supported. 
For the non-ideal backhaul case, the single MAC entity could have some issues (e.g. the MAC CE reporting as discussed above and the timing alignment between TRP(s) of the DRX.)

	OPPO
	Whether multi-TRP/panel transmission with intra-cell or inter-cell is transparent to UE. There is no extra RAN2 impact.

	Samsung
	Same view with Huawei.

	Qualcomm
	From user-plane point of view, we think single HARQ entity is feasible, because how HARQ processes are managed/scheduled between different TRPs is completely up to network implementation. For example, network may “hard partition” UE’s HARQ processes on a serving cell between two TRPs. And in its scheduling, network can ensure there is no retransmission across TRPs if it prefers that way. On the other hand, if two TRPs have an ideal backhaul, then having a single HARQ entity would allow network to dynamically schedule HARQ processes between TRPs, as well as HARQ retransmissions between two TRPs, to achieve higher throughput.

However, from control-plane point of view, single HARQ entity does have impact on the current ASN.1 structure related to serving cell configurations. For example, in ServingCellConfig, a serving cell needs to include up to two downlink IE, each of which includes its own PDSCH-ServingCellConfig. And physCellId may needs to be moved under downlink to accommodate the case where two TRPs have different PCIs, which can be a bit strange for the single TRP case.  

	ZTE
	Agree with Huawei that from UE perspective there is always one single cell and that we can assume a single HARQ entity. Then either sharing the same HARQ process or having different HARQ processes for the two TRPs are possible. It might depend on the scenario and gNB implementation. 
For non-ideal backhaul, the network can use different HARQ process ID for different TRPs. For ideal backhaul, the same HARQ process for different TRPs could be possible. 


	Ericsson
	To support different cells, different HARQ entities are needed. If one adds another PCI under single cell configuration to support different SSB sent from the TRPs, RAN2 needs to revise the 38.300 that says that “Multiple SSBs may also be transmitted within the frequency span of a carrier used by the serving cell. However, from the UE perspective, each serving cell is associated to at most a single SSB.” To enable associating more than one SSB to a serving cell AND to enable more than one SSB of one cell be transmitted on SAME channel raster point.
If TRPs with own PDCCH are not considered as serving cells, TS 38.821 needs to be reviewed on when PDCCH is per serving cell and when it is per TRP. E.g. “5.3.1	DL Assignment reception,  5.3.2.1 HARQ Entity, 5.4.1 UL Grant reception, 5.4.2.1	HARQ Entity, 5.4.3.1.3 Allocation of resources, 5.14	Handling of measurement gaps, 5.15	Bandwidth Part (BWP) operation, 5.18.4 Activation/Deactivation of UE-specific PDSCH TCI state, 5.18.5	Indication of TCI state for UE-specific PDCCH. Single PDCCH per serving cell is assumed in the mentioned MAC sections and now these would need to be revised for mPDCCH.

	Intel
	We think the requirements of non-ideal backhaul are to be clarified before we design the HARQ process aspects.

	MediaTek
	We share same view with HW. We think the TRP-specific CORESET configuration could be transparent to MAC. From MAC perspective, there is no need for UE to be aware of on which TRP/CORESET the PDCCH is received. From use plane point of view, nothing needs to be changed.


	AT&T
	We see some issues with single HARQ entity when operating with non-ideal transport latency between multiple TRPs. From that perspective separate HARQ entities per TRP are preferable. Also, separate HARQ entities may be needed to support different cells, as already pointed out by Ericsson. 

	CATT
	We agree with Huawei. 

	Nokia, Nokia Shanghai Bell
	Agree with Huawei: multi-TRPs still belong to a single “cell” from UE perspective. Even the split of HARQ processes between the TRPs can be left to network and UE just follows the scheduling commands it receives from PDCCH. 

	Futurewei
	Agree with Huawei, Oppo, Qualcomm, ZTE, MediaTek, and Nokia that it can and should be made transparent to UE which cell a TRP belongs to in UP operation.
Also agree with AT&T that it should be investigated if it is effective to use one HARQ entity to manage HARQ operations on two TRPs connected by non-ideal backhaul. For example,  it may be better to have different numbers of HARQ processes over the TRPs connected by non-ideal backhaul, especially if joint HARQ-ACK feedback is used (i.e., if forwarding of HARQ-ACK feedback over backhaul is needed). 

	LG
	We agree with Huawei. From a UE perspective, there is only one cell and single HARQ entity. For the non-ideal backhaul case, the network can use difference HARQ process IDs. There is no UP specification impact.

	NTT DOCOMO
	Separate HARQ entity is enough for each TRP, although it is transparent to the UE, as already commented by the others. We recall the extensive discussion on the benefit of HARQ retransmission from another carrier for LAA, which was not agreed. Even for this WI, the situation seems not to be changed, and so the benefit of single HARQ seems not clear.

	Apple
	We donot think single HARQ entity can work well in non-idea backhaul scenario. Then we prefer to consider separate HARQ entities per TRP.



Q7: In case separate HARQ entity per TRP is supported for mTRP, which open issues are identified by companies from user plane perspective? What is the presumed RAN2 impact for identified open issues?
	Company
	Proposals/Comments on Q7

	Huawei, HiSilicon
	DL-SCH data transfer section of 38.321 needs some small modifications to capture that there is one HARQ entity per CORESET group (identified by the new CORESET index). There should be no impact to other sections.

Supposing the additional TRP would be configured as "a serving cell" (supposing this is what is proposed in the CP part), it would be needed to review the whole 38.321 in order to see whether the new type of "serving cell" requires changes.

	vivo
	For the non-ideal backhaul case, the single MAC entity could have some issues (e.g. the MAC CE reporting as discussed above and the timing alignment between TRP(s) of the DRX.)
For the ideal backhaul case, we consider that the single cell operation is sufficient.
Thus there is no need to consider the CA-based architecture for multiple TRP(s).

	Samsung
	One issue would be that how to support repetition across two TRPs when separate HARQ entity per TRP is adopted. In RAN1, support of multi-DCI based repetition (two TRPs transmitting the same TB) has been discussed and not finalized yet. If this feature is to be supported in this or upcoming releases, it is not clear how to enable soft combining of these repeated TBs and single ACK/NACK transmission of them under the framework of separate HARQ entity per TRP.
In summary, we’re considering to introduce combined HARQ-ACK for mTRP based URLLC, which means UE will report NACK when all repeated PDSCHs are failed but report ACK when at least one among repeated PDSCHs are succeeded.


	Qualcomm
	If two TRPs have separate HARQ entities but MAC entity is shared, then it is natural to model it by the carrier aggregation framework. Hence most of the existing user-plane procedures for CA configuration can be applied to the multi-PDCCH case without much change. 
However, we think BWP operations in this case may need further discussion. For example, network may schedule two TRPs independently and thus their PDSCH transmissions may overlap in time. This would require two TRPs to have the same bandwidth and center frequencies for their PDSCHs. If a TRP is modelled as a serving cell, which has its own independent BWP operations in R15 CA framework, then this requirement would imply that two TRPs need to maintain the same active DL BWPs and BWP inactivity timers. We don’t think such operations are readily supported by the R15 CA framework.  If UE is always configured with a single active BWP across two TRPs, then ServingCellConfig would need a major change, which depletes one of the main reasons for modelling mTRP by the CA framework.

Another issue to be studied in cell-level timers. For example, in R15 CA, each SCell maintains its own deactivation timer, which is reset by every new DL/UL data transmission. With each TRP modelled as a serving cell, it is to be studied whether each TRP maintains its own SCell deactivation timer, or two TRPs share one common SCell deactivation timer, because in the first option there could be scenarios where only primary TRP (the one with PUSCH) is configured PUCCH and it is deactivated before the secondary TRP. Whereas the second option would require network to ensure it is fully in sync with UE’s deactivation timer whenever it is reset (not difficult to do).

	ZTE
	If separate HARQ entities are configured to UE for adapting to MTRP transmission, for UP part, we share the same view with Huawei, it may impact on 38.321 to some extent.


	Ericsson
	TRPs would be represented as different serving cells and there is no need to separate “TRP serving cell” of “CA serving cell” in MAC specification. So far identified clarifications are related to BWP switching, which needs to switch simultaneously for serving cells that share ARFNC parameters, and possibly timing advance group.  In TS 38.331 some limitation on configurations is needed like BWP. For cell level timers we do not  currently see how it would differ from CA operation.

	MediaTek
	Share same view with HW. If we consider separate HARQ entity per TRP, then each serving cell can be configured with one or more HARQ entity, each of which is associated with a distinct CORESET group.

	AT&T
	Agree with comments from Ericsson

	CATT
	Having separate HARQ entity per TRP may require some re-work in MAC spec.

	Nokia, Nokia Shanghai Bell
	As long as nothing else changes in the MAC, the impacts could be small. 
On BWP operation, we understand TRPs are something that operates on a lower level tahn BWPs. Therefore, TRP operation should be a property of BWPs, and not vice versa (i.e. TRPs having separate BWPs). mTRP is still one cell from UE perspective, and a cell should only have one active BWP.
Separate HARQ processes is not needed even with different HARQ entities at network. The UE HARQ entity handles everything on per DL assignment basis anyway, so nothing new seems needed for UE. 

	LG
	If separate HARQ entity per TRP is supported, one serving cell can be configured with more than one HARQ entities and it may introduce some impacts on MAC specification.

	NTT DOCOMO
	Agree with Ericsson and Nokia. Even though the existing serving cell configuration (common/dedicated) is used to set up another TRP, the UE still can consider that both TRPs belong to the same cell (in case of multiple TRP in the same cell). As long as the BWP configuration is consistent between one TRP and another, it can work. In that sense, some configuration restriction may be added in 38.331. Furthermore, the MAC spec could be reused as it is, as along as another TRP is configured as “serving cell”, although some clarification may be helpful.

	Apple
	We share Ericsson’s view that CA framework can be reused for the mTRP operation to minimize the spec impact. We should notice that there are only 2 meetings left, and we are not sure whether RAN1 can finish the design if a new framework is used.



For supporting mPDCCH mTRP among different cells, RAN2 should decide whether the cells need to belong to same timing advance group.
Q8: For supporting mPDCCH mTRP among different cells, companies are asked to give their views on whether the cells need to belong to same timing advance group in case of separate HARQ entities?
	Company
	Proposals/Comments on Q8

	Huawei, HiSilicon
	From the UE perspective, there is a single serving cell. In addition, there is a single PUSCH and a single PUCCH. What does this question mean then?

From a network perspective, if UL transmissions from that UE do not arrive time aligned with UL transmissions from other UEs served by that cell, this can be a problem. However, since there is a single UL, there is no standard solution for this case. It is up to the network to handle this the best it can.

	vivo
	We don't think that it is necessary to support multiple cells in order to support multiple TAG(s) for different TRP(s). If we support the DC architecture, the different MAC entities would anyway support different TAG(s).

	OPPO
	As we answered in Q6, whether multi-TRP/panel transmission with intra-cell or inter-cell is transparent to UE. From UE side, only single serving cell is assumed. Thus there is no need to support separate timing advance groups for different TRP.

	Samsung
	Same view with companies above, no need to support separate TAGs for different TRPs.

	Qualcomm
	We think this question matters only when two TRPs have their own PUCCHs. In that case, since UE’s HARQ feedback to different TRPs are TDM’d, we think it is necessary for two TRPs have the same UL TA, to avoid potential overlapping in UE’s HARQ feedback transmissions.

	ZTE
	In our understanding, all agreements achieved in RAN1 are based on the assumption of same TA for mTRPs transmission. Furthermore, for the case that mTRPs belong to different serving cells (different PCIs), only one serving cell can be visible to the UE, there is no TAG issue for the UE. 


	Ericsson
	To our understanding there can be more than one PUCCH and if TRPs are configured as serving cells this becomes relevant.

	Intel
	Same TAG

	MediaTek
	We don't think the restriction of same TAG is needed. RAN1 agreed multi-TRP operation is for DL; for UL, if UE send UL on serving cell A, UE apply the TA value of the TAG serving cell A belongs to. 

	CATT
	In our understanding same TAG is sufficient. In RAN1 discussions, there seems to be some assumption on the maximum time difference among TRPs. We can assume same TAG unless critical issues found there. 

	Nokia, Nokia Shanghai Bell
	There is only one cell under mTRP: Hence, there is only one TA and the UL reception is left up to network implementation (unless RAN1 explicitly tells us otherwise).

	LG
	From the UE perspective, there is only one serving cell regardless of whether mTRPs belong to a same PCI or different PCIs. Thus, there is no need to support separate TAGs for different TRPs.

	NTT DOCOMO
	Single TA is enough as commented by others.

	Apple
	The cells/TRPs should be in same TAG.  



Finally, it is asked if there are other user plane aspects that need to be considered for mPDCCH mTRP.
Q9: Are there other user plane aspects that needs to be addressed for mPDCCH mTRP operation(with one of above listed architectures or with yet another option, please describe it)?
	Company
	Proposals/Comments on Q9

	Huawei, HiSilicon
	No (not identified so far).

	vivo
	We think that RAN2 should also discuss if the shared MAC entity solution can be also used for the non-ideal backhaul case. If the shared MAC entity solution is also used for the non-ideal backhaul case, we need to consider how to resolve the issues discussed above (e.g. the MAC CE reporting and the timing alignment between TRP(s) of the DRX.)

	Samsung
	No.

	Qualcomm
	Please see our comments to Q7.

	ZTE
	No

	Ericsson
	Not in addition to what is elaborated in Q6/Q7 depending on approach.

	MediaTek
	Not recognized so far.

	LG
	No

	NTT DOCOMO
	No

	
	

	
	




2 5 Control plane for mPDCCH mTRP
The simplified ASN.1 structure of a “Serving Cell” (SpCell or SCell) is shown in Figure 5. Only the high-level IEs and those fields that seem most relevant for multi-TRP operation are visualized. 
	1> ServingCell
2> ServCellIndex
2> physCellId
2> downlink
3> ARFCN
3> PDSCH-ServingCellConfig
4> pucch-Cell
3> BWP
4> PDCCH-Config
5> CORESET
7> pdcch-DMRS-ScramblingID
5> SearchSpace
4> PDSCH-Config
5> dataScramblingIdentityPDSCH
5> DMRS
7> scramblingID0
7> scramblingID1
5> TCI-States
2> uplink
3> ARFCN
3> BWP
4> PUCCH-Config
4> PUSCH-Config
5> dataScramblingIdentityPUSCH
5> DMRS
7> scramblingID0
7> scramblingID1
4> SRS-Config
4> RACH-Config
3> CSI-MeasConfig
4> NZP-CSI-RS-Resources
6> scramblingID
4> CrossCarrierSchedulingConfig


[bookmark: _Ref16262396]Figure 5: Simplified ASN.1 structure for configuring a ServingCell
So far, two options are presented on how to enable mPDCCH mTRP operation in RRC:
· One is based on adding a CORESET index per CORSET (according to RAN1 agreement, the index can be configured in case there is an ambiguity of HARQ-ACK codebook generation at the UE, that is, so the UE knows to which ACK/NACKs should be transmitted to the first TRP and which should be transmitted to the second TRP.) 
·  The other option discussed is based on reusing Rel.15 RRC framework for CA also for this mTRP use case. In this option the RRC serving cell configuration is used to configure the mPDCCH mTRP functionality which essentially means configuring serving cells with same ARFCN parameters. 

Some pros and cons of these options were presented during RAN2#107 and in this email discussion the purpose is to elaborate better and improve common understanding among companies in order to be able to agree on way forward.
CORESET index configured in CORESET
Pros: 
· It looks straightforward to add CORESET index in the CORESET in PDCCHconfig and additional datascrambling ID in PDSCH-config.

Cons: 
· How to enable different cells (different PCI) for TRPs is unclear as PCI is configured in ServingcellConfigCommon and is not per BWP like PDCCH-config is. 	Comment by Huawei: It is ongoing RAN1 discussion. Some companies think that it is common for NW implementation/RAN1/2 spec about how to support same or different cells. If no RAN1 conclusion/agreement, it means that no further enhancement is needed. 	Comment by Nokia, Nokia Shanghai Bell: This seems to just require configuration of PCI for the second TRP. We don’t quite see why that is a big difficulty given that RAN1 is asking us to do that?	Comment by NTT DOCOMO, INC.: Agree. Just on this aspect, it is not so difficult in a fair manner.
· The PSS/SSS in SSB is associated with a PCI and SSB is used as a top QCL source to perform the synchronization and frequency offset estimation used to subsequently receive TRS, CSI-RS for measurements and PDCCH/PDSCH DMRS (according to QCL framework). Rel.15 doesn’t support a UE to derive QCL parameters from a non-serving cell and it is unclear how to introduce this to support inter-cell mTRP operation.	Comment by Samsung (Seungri): In current spec, it is possible to configure TRS without SSB, and in that case, the TRS would be a top QCL source. Since it is possible to configure multiple TRSs with different scrambling ID, we think that Rel. 15 can support a UE to derive QCL parameters from a non-serving cell. 
FYI, the necessity of SSB as a QCL source for TRS or not is under discussion in RAN1. 	Comment by Ericsson(Helka):  In either approach here, single cell or CA, the TRPs are IN serving cell configuration and thus RSs related to these become serving cell RSs.	Comment by Samsung (Seungri): This should be removed. If a solution for TRS is addressed, then there are no further issues for the other RSs.
Please note that RAN1 will discuss about the necessity of introducing such feature as well.	Comment by Samsung (Seungri): Not true, see my previous comments.
· Even for single PCI operation, interdependencies need to be checked.	Comment by Huawei: It is unclear why it is cons if interdependence means NW coordination. 	Comment by Nokia, Nokia Shanghai Bell: We are also not clear on what these inter-dependencies mentioned here really are?
· For rate matching mechanism used for multi-DCI based multi-TRP/panel transmission and for LTE CRS, it is needed to extend lte-CRS-ToMatchAround to be support configuration with multiple overlapping CRS patterns in a serving cell	Comment by Samsung (Seungri): It is already agreed in the RAN1 agreements as below:
For LTE CRS, extending lte-CRS-ToMatchAround to be configured with multiple CRS patterns in a serving cell
	Comment by Nokia, Nokia Shanghai Bell: Agree with Samsung. 
· The need to add configuration of an additional index inside the CORESET configuration to enable transmission of ACK/NACK for the two PDSCHs on the same or different PUCCH. The index resolves the ambiguity of which A/N should be transmitted to which TRP, hence the index can be seen as a “TRP index”
· The additional index inside the CORESET basically introduces an additional “TRP-layer” in the RRC specifications, below serving cells, as the presence of different TRPs now becomes visible.	Comment by Huawei: It is same thing that additional/fake serving cell will introduce additional “TRP-layer”. The same con shall be there as well, if it is the case. 	Comment by Nokia, Nokia Shanghai Bell: Agree with Huawei: What is the issue with TRPs being visible? Anyway the RRC configuration must make it clear what the mTRP configuration is.


Q10: Comments on pros/cons for the method of adding an index in CORESET in PDCCH-config? Companies are also encouraged to comment on other pros/cons that are not listed above (if any).
	Company
	Proposals/Comments/Questions about Q10

	Huawei, HiSilicon
	There is currently no RAN1 agreement that requires introducing any of the parameters listed in "cons". Still, should RAN1 make such agreements in the future, it would be straightforward to implement, for example (not the only option):
- add a list of additional SSBs (including PCI) in ServingCellConfig
- add a reference to one entry of that list in QCL-Info (only included when the reference is SSB)
- add a list of additional lte-CRS-ToMatchAround in ServingCellConfig

	vivo
	We think that we should focus on the discussion of the user plane functionalities, and the control plane signalling structure can follow the decision of the user plane function.

	OPPO
	Agree with vivo.

	Samsung
	According to RAN1 agreements, we can just use the same RRC structure we have in Rel-15 i.e. single cell-based multi-TRP support is possible. Only big changes are extending CORESETs and new bit for association for CORESETs and TRPs.
We don’t want to revert all RAN1 agreements even though RAN2 can design single cell-based multi-TRP support reflecting RAN1’s intension/agreements.

	Qualcomm
	We agree with the set of cons listed above, which show that adding index in CORESET in PDCCH-Config is not a desirable approach and hence should not be considered.

	ZTE
	Specifically, the first two bullets listed in "cons" may not exist since inter-cell MTRP may have no spec impact, e.g: TRS instead of SSB is used for QCL reference. 
For the third bullet listed in above "cons", the same drawback also exists for CA-based framework.
For the fourth bullet listed in above "cons", we don't think this is an issue. In RAN1 TEI agenda, multiple CRS patterns (two can be overlapping) in one serving cell have been agreed. So this can be just reused.
For the last bullet listed in above "cons", is this a drawback ?

	Ericsson
	If one adds another PCI under single cell configuration to support different SSB sent from the TRPs, RAN2 needs to revise the 38.300 that says that “Multiple SSBs may also be transmitted within the frequency span of a carrier used by the serving cell. However, from the UE perspective, each serving cell is associated to at most a single SSB.” To enable associating more than one SSB to a serving cell AND to enable more than one SSB of one cell be transmitted on SAME channel raster point.


	Intel
	Agree with Huawei’s comments.

	MediaTek
	Agree with vivo and Huawei’s comments. 

	CATT
	Seems premature to conclude anything in this aspect.

	Nokia, Nokia Shanghai Bell
	Not all the “cons” are quite correct: Some of them apply also for the “serving cell” part, or are simply consequences of RAN1 decisions.
All in all, this approach seems to go for the minimum specification impact, which is why it’s more likely to be possible within Rel-16 timeframe.

	Futurewei
	Agree with Vivo, and we see that CP issues don’t impact functionalities.
Also agree with Huawei that we should target at minimizing signalling in supporting this feature.  

	LG
	Agree with vivo and Samsung’s comments.

	NTT DOCOMO
	Apart from the potential RRC specification impacts discussed here, there would be the other impacts coming from RAN1. For instance, PUCCH resource and its spatial relation is configured for each TRP. We need to check the whole L1 configurations to make our decision.

	Apple
	Due to limited time left, we prefer the solution which has minimum spec impact. Reusing CA framework for the mTRP configuration has minimum spec impact.



Re-use existing RRC (known as using the CA framework)
Pros:
· Following items are readily supported by Rel.15
1. The existing PDSCH-Config allows configuring the PDSCHs for the TRPs with independent scrambling IDs, DMRS settings and TCI-States. 	Comment by Samsung (Seungri): 1. Independent scrambling ID: Already agreed in RAN1 via CORESET index setting. No need to make duplicated design to support the same feature.

2. Independent DMRS settings: no need to support independent DMRS setting per TRP, as clarified in Q1.

3. Independent TCI states: it is unclear about the need of configuring independent TCI states per TRP. The necessity of this issue is to be discussed in RAN1 first.	Comment by NTT DOCOMO, INC.: Same feedback to Nokia’s comment below
2. The number of CORESETs per PDCCH-Config does not need to be increased and the RRC signalling does not need to be modified	Comment by Nokia, Nokia Shanghai Bell: To our understanding these are already agreed in RAN1 and we don’t see these as problems:
Agreement
To support multiple-PDCCH based multi-TRP/panel transmission with intra-cell (same cell ID) and inter-cell (different Cell IDs), following RRC configuration can be used to link multiple PDCCH/PDSCH pairs with multiple TRPs
one CORESET in a “PDCCH-config” corresponds to one TRP 
FFS whether to increase the number of CORESETs per “PDCCH-config” more than 3
FFS: UE monitoring/decoding behavior for multiple PDCCHs.
Include in LS to RAN2	Comment by NTT DOCOMO, INC.: As long as CORESETs are configured for each TRP, individually, it doesn’t matter how to configure for UE, does it? It is the realm of RAN2 how to compile RAN1 agreement into the RRC configuration.
3. PDCCH DCIs decoded according to the PDCCH/CORESET/SearchSpace configuration within one ServingCell object are implicitly known to carry assignments for the PDSCH configured by the PDSCH-Config in the same ServingCell object, hence there is no ambiguity which TRP made a certain transmission	Comment by Nokia, Nokia Shanghai Bell: This is not really a matter of the configuration – no matter how the configuration works, UE must know which TRP assumptions to use so we don’t quite understand or agree with this point.
	Comment by NTT DOCOMO, INC.: On this point, I incline to Nokia’s view. the UE anyway needs to know which configuration is applied for each TRP. Most likely, the existing configuration is used for TRP #0 and another (new) configuration is for TRP #1.
4. When configuring the connection to each TRP by a separate ServingCell object, the lte-CRS-ToMatchAround exists in each object and thereby offers the required RAN1 functionality without further additions in ASN.1.	Comment by Nokia, Nokia Shanghai Bell: RAN1 has already agreed to extend this cell-level configuration for multiple patterns: If we are to use the serving cell configuration, that will mean some rules have to be defined how such configurations are used for each TRP (e.g. do the configurations have to be the same or can they be different?)	Comment by NTT DOCOMO, INC.: It is a valid point, given multiple patterns are anyway supported for the single cell/single TRP case.
5. Flexibility in PUCCH configuration per only one TRP or also in other TRPs and ACK/NACK can be configured to be sent flexibly on these PUCCH with the existing ASN1.	Comment by Huawei:  This flexibility is not necessary for M-TRP, RAN1 already agreed that PUCCH transmissions carrying HARQ-ACK bits can be done in an inter-slot manner. Which slots the TRPs expect to receive these PUCCH transmissions on is left to NW implementation.
· No need for configuration of an additional index inside the CORESET configuration to enable transmission of ACK/NACK for the two PDSCHs on the same PUCCH since there is no ambiguity
· HARQ-ACK codebooks work as they are, no need to change	Comment by Nokia, Nokia Shanghai Bell: Is this  about codebook configuration or something else?

6. For CSI reporting on PUCCH, the CSI-ReportConfig points to a set of PUCCH resources defined in a PUCCH-Config. If the CSI report should be sent on the PUCCH of another serving cell, the CSI-ReportConfig indicates also the ServCellIndex of that ServingCell object in the field called “carrier” and the UE uses the PUCCH-Config therein.	Comment by Samsung (Seungri): In Rel.15, the ‘carrier’ field in CSI-ReportConfig doesn’t indicate the PUCCH cell, rather indicate the cell where the CSI-RS (CSI-ResourceConfig) is located. The PUCCH resource selected by CSI-ReportConfig is in the same cell. So, cross-cell report is not configured by selecting PUCCH resource and its cell, but by selecting CSI-RS resource and its cell. See the description about CSI-ReportConfig in 38.331 below.
–	CSI-ReportConfig
The IE CSI-ReportConfig is used to configure a periodic or semi-persistent report sent on PUCCH on the cell in which the CSI-ReportConfig is included, or to configure a semi-persistent or aperiodic report sent on PUSCH triggered by DCI received on the cell in which the CSI-ReportConfig is included (in this case, the cell on which the report is sent is determined by the received DCI). See TS 38.214 [19], clause 5.2.1.	Comment by Ericsson(Helka): In the end same thing? Text here just does not mention the CSI-RS part
7. The effort to specify UE capabilities may be reduced since the ones defined by using CA can be the starting point for mTRP	Comment by Nokia, Nokia Shanghai Bell: This has nothing to do with the AS configuration but only about the UE capabilities. How we model UE capabilities need not be connected to the AS configuration.
Cons:
· BWP switching needs to be such that TRPs transmitting PDSCH have the same BWP bandwidth and SCS.
· Some parameters in the multiple configured serving cells may need to have same value and those need to be identified.
· Potential RRC signalling overhead due to duplication

Q11: Comments on pros/cons for CA framework?  Companies are also encouraged to comment on other pros/cons that are not listed above (if any).
	Company
	Proposals/Comments/Questions about Q11

	Huawei, HiSilicon
	We have a number of questions/concerns with this approach:
- Where would the "serving cell" ASN.1 structure representing an additional TRP be included? In ServingCellConfig of a real serving cell? In sCellToAddModList? In a new "TRPToAddModList" in CellGroupConfig? In all cases, RRC procedure text will have to be modified and has to distinguish real serving cells from additional TRPs.
- For every description in ASN.1 about "serving cell", it should be clarified whether this applies only to serving cells or to all things with a "serving cell" ASN.1 structure. This means review all existing ASN.1.
- at most 4 parameters are needed to configure additional TRPs while there are > 100 parameters in serving cell configuration, this will be a lot of work to capture all the constraints of parameters that should be the same
- it is not clear how to capture constraints if fake serving cells and real serving cells are put it in the same list (same value as which serving cell?)
In general, if something is not a serving cell in the usual sense, it is rather misleading to use a serving cell structure to specify it.
With respect to UE capabilities, since the additional PDCCH/PDSCH is on the same frequency like a serving cell and the flexibility would not be that of a serving cell, we are not sure whether the existing CA capabilities are meaningful for this.

	vivo
	We think that we should focus on the discussion of the user plane functionalities, and the control plane signalling structure can follow the decision of the user plane function.

	OPPO
	RAN1 has agreed to increase the number of CORESET(s) for a PDCCH-config to support multi-TRP. 

“For multi-PDCCH based multi-TRP operation, increase the maximum number of CORESETs per “PDCCH-config” to 5, according to UE capability.” 

RAN1's solution for multi-TRP is based on the framework of single serving cell. From the perspective of workload and coordination between different WGs, RAN2 has no motivation to introduce additional framework based on CA.

	Samsung
	First of all, the main intention from RAN1 is not going this way i.e. CA approach for TRPs, this structure itself makes confusion of the real structure this multi TRP pursues.
We also have concerns on the definition of “serving cell” if we go to this way. It seems a trick to support multi TRPs and it makes more confusion to distinguish real and virtual serving cell from RRC perspective.


	Qualcomm
	We agree that reusing CA framework for multi-PDCCH configuration has a number of advantages and is a simpler approach than other options. 
As to the issues mentioned as cons, we think they have to be studied/managed in both non-CA and CA models (e.g. bandwidth operations). In our view, most of them can be handled by network implementation and no spec impact is required.

	ZTE
	The drawback includes:

This negates almost all of RAN1's effort so far. RAN1 will go back to square one. It will cause conflict between RAN1 and RAN2.

There are many other issues should be discussed in RAN1 for the dependency between two CCs, such as: 
numerology, RBG, PRG, SFI, PDCCH collision, TDMed A/N feedback, etc. which are not existing based on the current RAN1 agreements. 

RRC overhead is a significant issue. Based on current RAN1 LS, only one more scrambling ID, extending CORESETs including a higher layer index are needed. However, a CA-based structure implies that all RRC parameters are duplicated. For a UE with single cell capability, two serving cell capability would be needed for MTRP, which seems unnecessary. 

To implement MTRP, UE has to support CA capability. Additional UE feature has to be discussed. 


	Ericsson
	In our view conflict, whether internal or external, is not a technical argument to support one or the other approach. Same goes with potential time wasted. 
We should concentrate on figuring out which approach, is any, can actually support mPDCCH/mTRP with the given time in RAN2.


	Intel 
	Agree with Huawei’s and ZTE’s views on this. 

	MediaTek
	Share same view with vivo and OPPO. Besides, we think using CA framework is a bit overkilled, i.e. includes too much non-TRP-related configuration. We don’t need so much configuration flexibility.  

	CATT
	See our response to the previous question. 

	Nokia, Nokia Shanghai Bell
	We also have several concerns with this:
· A TRP is not a serving cell – it’s a spatial resource within the same cell from UE perspective. Whether it is actually transmitted from a different PCI does not matter to the UE – it’s just about what to receive, from where and when.
· As Huawei noted, ServingCellConfig needs to be polluted with “not applicable to TRP” mentions in many places (FFS where exactly, which needs some work). This is error-prone and doesn’t make this framework exactly “simple”. 
· Equating CA band combinations with TRPs is not really possible: What if UE supports TRPs in different combinations that CA? How would we define featureSets for those cases? 
· Multi-TRP is inherently tied to the BWP, and some BWPs might use multi-TRP whereas others would not. Using the serving cell framework would require rules how to handle the “BWPs” inside the serving cells
· Duplication of signalling could be quite significant (BWPs, LTE CRS rate matching, etc.)
All in all, we also think that serving cell framework, while sounding simple, opens up a lot of unnecessary work that will be difficult to complete within Rel-16 timeframe. Hence, it’s better to do the minimal additions requested by RAN1 – Premature optimization just causes problems.

	Futurewei
	Agree with analysis of Huawei and Nokia, and we think that modelling TRP as a cell doesn’t help reduce the signalling workload, but requires extra efforts in clarifying if an IE is needed or if it means differently than in CA signalling.
The signalling design should be targeted at configuring the operation (including UP protocol structure) clearly but with minimum complexity, in other words as fewer parameter as possible, regardless if the UP protocol structure is similar to CA, DC, or anything in between. 
This should be achievable, considering that a TRP in mPDCCH mTRP operation is much simpler than a cell, in terms of operating variables.

	LG
	We agree with OPPO and ZTE. RAN1’s intention for mTRP is based on the single serving cell framework. RAN2 has no motivation to adopt the CA-based approach and should not go this way which may revert all the RAN1’s efforts so far.

	NTT DOCOMO
	We understand that the intention of this idea is to utilise the existing ServingCellConfig(Common) to another TRP, e.g. by defining trp-ToAddModList and trp-ToReleaseList and trp-Config is composed of ServingCellConfig(Common). It can cover all of the parameters required for another TRP. On the other hand, not all of the parameters are needed for another TRP and some configuration restriction needs to be captured in the spec, as already commented here. All in all, likewise comment to Q10, we need to figure out the whole picture as to what L1 parameters are needed for another TRP. The amount of the L1 parameters could also be a decision factor between these alternatives.

	Apple
	Due to limited time left, we prefer the solution which has minimum spec impact.  Reusing CA framework is the simple solution and have less spec impact.



3 6 Conclusions
Proposed conclusions are written after collecting company views by September 26th and reviewed by October 3rd.
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