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1. Introduction
In this contribution, we discuss the potential RAN2 work to support feMIMO WI.
2. Discussion 
Framework for inter-cell BM and inter-cell mTRP 
First we discuss if RAN2 should pursue a common framework for inter-cell BM and inter-cell mTRP or separate frameworks are necessary for further work. In fact, the meaning of ‘framework’ here is somehow ambiguous, but the intention of the framework discussion is to understand the requirements of inter-cell BM and inter-cell mTRP better and distinguish the common and non-common requirements. 
Regarding this, RAN2 asked the following question in the LS:
	Question 1: RAN2 notes that WI objective 1 states " The same beam measurement/reporting mechanism will be reused for inter-cell mTRP "). RAN2 would like to understand if the entire inter-cell BM is also applicable to inter-cell mTRP? If not, which part is not applicable to mTRP and how does that work?


RAN1 replied as follows:
	Answer 1: Rel17 Inter-cell BM and inter-cell mTRP have common points but they are not entirely the same. The common and different points are as follows: they both use the same beam measurement/reporting mechanisms but they have different TCI signaling framework (beam indication) as inter-cell BM is based on Rel17 unified TCI while inter-cell mTRP is based on Rel15/16 TCI framework. For inter-cell BM, UE assumes that the UE-dedicated channels/RSs can be switched to a TRP with different PCI according to DCI/MAC-CE based unified TCI update; for inter-cell mTRP, UE assumes mDCI-mTRPbased multi-PDSCH reception.



RAN2 also asked the following question in the LS:
	c) Feature differences: Are the RRC parameters/configurations different for inter-cell mTRP and inter-cell beam management? 


RAN1 replied as follows:
	Answer 5.c: Inter-cell beam management uses the unified TCI framework, inter-cell mTRP uses the legacy Rel-15/Rel-16 TCI framework. RRC parameters for configuring each of these frameworks are different. Further details on RRC configurations will be included in the RRC parameter list.



Observation 1: Beam measurement/reporting mechanisms are common for both inter-cell BM and inter-cell mTRP. However, TCI signaling mechanism is different (inter-cell BM uses a new TCI signaling framework and inter-cell mTRP uses a legacy framework). RRC parameters for configuring each of inter-cell BM and inter-cell mTRP are different. 
In our view, the essence of the framework discussion is a TCI signaling framework. RAN1 indicates in the reply LS that TCI signaling framework is different for inter-cell beam management and inter-cell mTRP, as presented in the observation 1. Then, it seems reasonable that RAN2 does not strive for building a common framework, i.e., a separate framework is a baseline. Just in case these two frameworks are considered very similar in the end, they can be merged with trivial efforts.  
Proposal 1: RAN2 does not strive for building a common framework in signaling design, i.e., a separate framework is a baseline for inter-cell BM and inter-cell mTRP. 
RRC model 
In the last meeting, RAN2 decided to consider the following options for RRC models of inter-cell mTRP:
· Option 1: Cell, 
· Option 2: BWP, 
· Option 3: beam resource (e.g. TCI state, QCL-info), 
· Option 4: new structure (on high level similar to either of the other options)
In the reply LS from RAN1, RAN1 indicates that a single HARQ entity is used for both serving cell TRP and non-serving cell TRP. This precludes the option1. 
The RAN1 reply LS also indicates that there is one PHY configuration for each PHY channel even when non-serving cell TRP is configured, as captured below. 
	Answer 5: There is only one physical layer configuration and that is applied to all the PUSCH/PUCCH/PDSCH/PDCCH associated with TCI state that is associated with either serving cell PCI or another different PCI. Regarding the PRACH transmission, RAN1 has not discussed configuration of PRACH for a TRP with different PCI.



Our interpretation on the answer is that for a given BWP, there should be only one PHY configuration field (e.g., pdcch-Config) for the concerned PHY channel. This answer precludes the option2, because BWP option requires separate configurations of PHY configuration for the concerned channel for serving cell TRP and non-serving cell TRP (e.g. a pdcch-Config for serving cell TRP and another pdcch-Config for non-serving cell TRP).
In our view, option3 is in line with the overall RAN 1 understanding, and this can be confirmed in the following answer in the reply LS, where the answer indicates that serving TRP and non-serving TRP is associated with TCI state (i.e., beam level association):
	Answer 5: There is only one physical layer configuration and that is applied to all the PUSCH/PUCCH/PDSCH/PDCCH associated with TCI state that is associated with either serving cell PCI or another different PCI. Regarding the PRACH transmission, RAN1 has not discussed configuration of PRACH for a TRP with different PCI.




We omit discussion on option4 because this option is unclear.  
Based on the discussion, we conclude that RAN2 should adopt option3. 
Proposal 2: To adopt option3, i.e., non-serving cell TRP is modelled as beam resources of a serving cell. 
To make the proposal2 clear, we also propose:
Proposal 3: For inter-cell BM and inter-cell mTRP, RRC supports that only one PHY configuration for each of PHY channel is configured for each BWP. 

Regarding the number of configurable TRPs, RAN1 answered as follows:
	On Rel-17 enhancements for inter-cell beam management and inter-cell mTRP, NMAX (the maximum number of RRC-configured PCIs different from the serving cell for measurement/reporting) is up to UE capability with candidate values of at least 1 and X.


So we propose the followings for TRP configuration: 
Proposal 4: For inter-cell BM and inter-cell mTRP, RRC supports that one or more non-serving cell TRPs can be configured by RRC.
Proposal 5: For inter-cell BM and inter-cell mTRP, RRC supports that only one additional non-serving cell TRP (the one with different PCI from the serving cell) can be associated with active TCI state(s) per CC.
Proposal 6: The maximum number of additional RRC-configured non-serving cell TRP per CC for inter-cell BM/mTRP is introduced as a UE capability. Details of the UE capabilities are discussed based on future RAN1 input, e.g., supported values and whether it is per CC/band per BC, or whether there is per-UE capability constraint).

RACH
RAN2 asked if there is any impact on RACH, and RAN1 gave the following answer:
	Answer 3.b: Currently, RAN1 has not identified any impact on RACH operation, i.e., RACH transmission should be performed by the UE using the serving cell configuration. 



One relevant question is whether there can be RA on non-serving cell TRP. RAN1 did not clearly answer the question, and it seems that companies have different understanding. However, it is a common understanding that it is not the RAN1 intention to introduce non-trivial changes on RACH. RAN2 may need to investigate if RA on non-serving cell TRP can be supported or if it should be avoided to avoid non-trivial specification impacts. 
Proposal 7: RAN2 discuss if RA on non-serving cell TRP should be supported or prevented. 

RRM
RAN1 indicates in the reply LS that the UE is always able to receive CD-SSB from serving cell TRP., and hence no impact on RRM measurements is expected, as captured below
	Answer 2.c: The UE is always able to receive CD-SSB from serving cell TRP. There is no impact on RRM measurements of serving or neighbour cells.



Based on the answer, RAN2 can assume that existing RRM for cell-level measurements of serving and neighbor cells is not enhanced.  
Proposal 8: No enhancement to existing RRM is pursued.  
RLM
RAN1 agreed to introduce TRP-specific BFD and BFR. Similar question may arise to ask if TRP-specific RLM should be supported (but the question has not been asked so far in RAN1). 
The high level principle of RLM is that UE is configured with RLM RS set and evaluates whether the link is usable or not based on the evaluation of hypothetical BLER on its PDCCH derived from the measurements of the RLM RS set. The RLM status is currently monitored per cell group, i.e., the UE monitors the RLM resources configured on a BWP of PCell and PSCell for MCG and SCG respectively. Even when the UE is configured with inter-cell mTRP, there only exists a single special cell defined for a UE for each cell group, and hence the general principle of the existing RLM is applicable. This implies no enhancements to existing RLM is essential to support inter-cell mTRP. 
However, supporting TRP-specific RLM may be beneficial for some cases. For example, serving cell TRP experiences RLM problem but the other TRP is OK. In this case, TRP-specific RLM could avoid declaration of radio link failure, thereby reducing interruption.  
Based on the discussion we think TRP-specific RLM is non-essential but good-to-have optimization. We expect that any enhancements to RLM requires substantial discussion in RAN1, RAN2, and possibly RAN4. Given the limited TU for feMIMO, non-essential optimization should be avoided at this stage of Rel-17.  
Proposal 9: No enhancement to existing RLM is pursued.  

System information and Short Message
RAN1 replies in the LS that system information can be received only from serving cell TRP as captured below. 
	b) System information and short message (e.g. paging): If UE is receiving DL data from TRP with different PCI on dedicated channels, is the UE still able to receive short message (e.g. paging) and system information from serving cell TRP at the same time?

Answer 2.b: The system information for inter-cell beam management can be only received from the serving cell TRP. 
With respect to the paging/short messages for inter-cell beam management, RAN1 is currently discussing this issue.



So, RAN2 only needs to confirm this. 
Proposal 10: RAN2 to confirm that UE is receiving system information from serving cell TRP. 
For reception of short message, there is no strong need to be deviated from what RAN1 confirms for system information reception. Both short message and system information are received via CSS, and hence the same principle can apply for both. That is, we think UE should be required to monitor short messages only from serving cell TRP. We may need to consider if ETWS/CMAS notification via short message only from serving cell TRP is problematic. In our view, we can rely on network implementation to meet ETWA/CMAS notification requirements, such as activating the serving cell TRP in inter-cell BM case, if necessary. 
Proposal 11: RAN2 to confirm that UE is required to monitor short messages from serving cell TRP.

UL timing management
RAN2 asked in the LS whether each TRP maintains independent TA or a common TA. RAN1 answer is that a single TA is maintained, as captured below:
	Answer 3.a: In Rel 17 it is assumed that that a single TA is maintained by the UE for inter-cell beam management. The case of multiple TAs was discussed by RAN1 but no consensus has been reached.



Proposal 13: No enhancements to support TA management in a non-serving cell TRP is introduced.   
Unified TCI framework 
For inter-cell BM, RAN1 is developing a Unified TCI framework, and this work is almost complete. RAN2 is expected to receive a list of RRC parameters on this from RAN1, and hence there is no rush for RAN2 to initiate any work on this,
Proposal 14: To introduce signaling support for unified TCI framework based on further RAN1 input (no immediate action in RAN2) 

L1 measurement and reporting 
RAN1 is currently enhancing CSI framework applicable for inter-cell BM and inter-cell mTRP. Since the CSI framework is mostly L1 procedure, there is nothing to be decided on RAN2 on this aspect for now. RAN2 only needs to provide signaling support and some update of the procedural text, if necessary, and this RAN2 work can be initiated once detailed RAN1 input will be provided as excel sheet. 
Proposal 15: To introduce signaling support for necessary enhancements of L1 measurement and reporting based on further RAN1 input (no immediate action in RAN2).   
Other 
RAN1 indicated in the reply LS that no PHR enhancement is needed. RAN2 can confirm this. 
Proposal 16: No enhancement to PHR is needed. 

3. Conclusion 
In this contribution, we discuss RAN2 work to support inter-cell BM and inter-cell mTRP and suggest the following:
Proposal 1: RAN2 does not strive for building a common framework in signaling design, i.e., a separate framework is a baseline for inter-cell BM and inter-cell mTRP. 
Proposal 2: To adopt option3, i.e., non-serving cell TRP is modelled as beam resources of a serving cell. 
Proposal 3: For inter-cell BM and inter-cell mTRP, RRC supports that only one PHY configuration for each of PHY channel is configured for each BWP. 

Proposal 4: For inter-cell BM and inter-cell mTRP, RRC supports that one or more non-serving cell TRPs can be configured by RRC.
Proposal 5: For inter-cell BM and inter-cell mTRP, RRC supports that only one additional non-serving cell TRP (the one with different PCI from the serving cell) can be associated with active TCI state(s) per CC.
Proposal 6: The maximum number of additional RRC-configured non-serving cell TRP per CC for inter-cell BM/mTRP is introduced as a UE capability. Details of the UE capabilities are discussed based on future RAN1 input, e.g., supported values and whether it is per CC/band per BC, or whether there is per-UE capability constraint).
Proposal 7: RAN2 discuss if RA on non-serving cell TRP should be supported or prevented. 
Proposal 8: No enhancement to existing RRM is pursued.  
Proposal 9: No enhancement to existing RLM is pursued.  
Proposal 10: RAN2 to confirm that UE is receiving system information from serving cell TRP. 
Proposal 11: RAN2 to confirm that UE is required to monitor short messages from serving cell TRP.
Proposal 13: No enhancements to support TA management in a non-serving cell TRP is introduced.   
Proposal 14: To introduce signaling support for unified TCI framework based on further RAN1 input (no immediate action in RAN2) 
Proposal 15: To introduce signaling support for necessary enhancements of L1 measurement and reporting based on further RAN1 input (no immediate action in RAN2).   
Proposal 16: No enhancement to PHR is needed. 
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