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1. Introduction
In this contribution, we discuss the potential RAN2 work to support feMIMO WI according to the revised WID [1].
2. Discussion 
Configuration of TRP with different PCI
RAN2 needs to support TCI state configuration for physical channels. In RAN2 specification, for intra-cell mTRP, TRP configuration is implicitly given to UE via TCI state configuration as part of serving cell configuration via ServingCellConfig IE (and its child IEs/fields). We think the same approach is applicable for inter-cell mTRP configuration, i.e., the TRP associated with different PCI can be configured as part of serving cell configuration. The underlying principle of applying this approach for inter-cell mTRP is that the inter-cell mTRP resources are considered as extended resources of a serving cell. This principle is in line with the existing concept of serving cell in the sense that only serving cell can provide radio resources for communication, as assumed in RAN2 so far [2].  
Proposal 1: To support configuration of inter-cell TRP, inter-cell TRP resources are configured as part of serving cell’s resources, i.e., IEs in ServingCellConfig are extended to configure inter-cell TRP including TCI state associated with non-serving cell.
Regarding the signaling details, it seems that the required changes are mostly on TCI-State IE. However it is not clear if extending TCI-State IE suffices and how the extension and possibly other extensions should be exactly done. For instance, it is not clear whether we should update the cell field in QCI-Info IE to indicate a non-serving cell, and whether other changes are necessary in relation to Unified TCI framework as being discussed in RAN1. 
Proposal 2: To wait for further input from RAN1 before discussing signaling details of TCI state configurations for inter-cell mTRP. 

C-RNTI
Now it is FFS whether inter-cell mTRP should support a configuration of separate C-RNTIs for different TRPs. From RAN2 perspective, UE operates with a single C-RNTI per cell via serving cell resources and the C-RNTI uniquely identifies the UE within the serving cell. If RAN2 intends to model non-serving cell TRP as extended resources of a serving cell, it is natural to only support a common C-RNTI applicable for TRPs, i.e., applicable for both the serving cell and the non-serving cell. 
The use of a common C-RNTI across different TRPs may require network coordination across cells involved in the mTRP operations. We think the coordination is trivial because a) some level of network coordination is anyway needed to support inter-cell mTRP scenarios such as coordination of CORESET resources and HARQ feedback resources between the cells, and b) in CU-DU split architecture, a common control entity will control both cells effectively. For the reasons, we suggest to take a common C-RNTI as a baseline for further RAN2 discussion until RAN1 provides input in the opposite direction. 
Proposal 3: A common C-RNTI across TRPs in a CC is a baseline.  

UL timing management
UL timing management is important to make inter-cell mTRP work. This issue involves whether we should support RACH toward non-serving cell TRP and whether we should support TA(G) for non-serving cell TRP. 
One approach is to assume that UL timing is synchronized within CP length across the concerned TPs in Rel-17. With this approach, no additional work for UL timing management for inter-cell mTRP is needed. Another approach is to introduce a new procedure for UL timing management towards non-serving cell TRP. This approach is more flexible but requires substantial specification works in RAN1/2 and 4. 
Whatever approach are considered in RAN2, synchronization aspect should be sufficiently discussed in RAN1 first. That is, it would be better for RAN2 to wait until receiving detailed/specific input from RAN1. Until then, RAN2 should assume that a common TA is a baseline. Any deviation from this assumption should be firstly discussed in RAN1. 
Proposal 4: A common TA across TRPs in a CC is a baseline. 

Beam management
For multi-beam enhancements, RAN1 is developing a Unified TCI framework. RAN1 agreed that some signaling details such as how to configure Path Loss-RS configuration is up to RAN2. In our view, Unified TCI framework is not directly correlated with TCI state configuration for inter-cell mTRP, but RAN2 will work on signaling support for Unified TCI framework because Unified TCI framework is one of main objectives of feMIMO. 
Note that RAN2 have not received any official input from RAN1 on Unified TCI framework (but possibly have some input at August meeting). We suggest to wait for input from RAN1 before RAN2 discuss signaling details of multi-beam enhancements. 
Proposal 5: To wait for RAN1 input before RAN2 discuss any signaling support for Unified TCI framework. 

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.  
From the observations, 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 6: No enhancement of existing RLM feature is introduced. TRP-specific RLM is considered in later releases.  

RRM
Our understanding is that no RAN1 agreement in feMIMO requires changes of RAN2 RRM procedures. In particular, since the mobility scenario (scenario2) was excluded from Rel-17 feMIMO, mobility-related RRM procedure needs not impacted.  
On the other hand, RAN1 is currently enhancing CSI framework to support TRP management for inter-cell mTRP. Since the CSI framework is L1 procedure, RAN2 only needs signaling support of the enhancement. The enhancement of CSI framework gives another hint that no RRM enhancements is essential to support inter-cell mTRP. 
Proposal 7: No enhancement of existing RRM features is introduced.  

3. Conclusion 
In this contribution, we discuss RAN2 work to support inter-cell mTRP and suggest the following:
Proposal 1: To support configuration of inter-cell TRP, inter-cell TRP resources are configured as part of serving cell’s resources, i.e., IEs in ServingCellConfig are extended to configure inter-cell TRP including TCI state associated with non-serving cell.
Proposal 2: To wait for further input from RAN1 before discussing signaling details of TCI state configurations for inter-cell mTRP. 
Proposal 3: A common C-RNTI across TRPs in a CC is a baseline.  
Proposal 4: A common TA across TRPs in a CC is a baseline. 
Proposal 5: To wait for RAN1 input before RAN2 discuss any signaling support for Unified TCI framework. 
Proposal 6: No enhancement of existing RLM feature is introduced. TRP-specific RLM is considered in later releases.  
Proposal 7: No enhancement of existing RRM features is introduced.  
4. Reference 
[1] RP-211586, Revised WID: Further enhancements on MIMO for NR, Samsung 
[2] R2-2106787, LS Reply on TCI State Update for L1/L2-Centric Inter-Cell Mobility	RAN2
1

4

