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1. Introduction
In RAN2#116bis-e meeting, RRC aspects for FeMIMO were extensively discussed. After meeting, the open issues were discussed and summarized in [1], and the running CR in [2] is considered as the baseline for discussion.
Some open issues are being discussed in pre-meeting offline: [Pre117-e][009][feMIMO] feMIMO Open Issues Input (Ericsson) [3]. 
In this contribution, we will focus on the remaining issues on RRC aspects for FeMIMO, which are not addressed in pre-meeting offline discussion. 
2. Discussion
2.1. RRC aspects for inter-cell BM and inter-cell mTRP
Link to unified TCI state information
During the discussion in RAN2#116e meeting [4], it was agreed that: Add SSB/PCI information for ICBM as cell-level information and link unified TCI state information to that.
Regarding the RRC model for unified TCI state, it was concluded in [5] that: RAN2 to conclude that unified TCI state related parameters(placeholder for now) is implemented in running RRC in IE PDSCH-Config.
We think we could design a general RRC model considering the above conclusion: 
· Add SSB/PCI information for ICBM as cell-level information and link unified TCI state information to that.

Regarding how to link unified TCI state information to that, we think the straightforward way is to include an index of aTRP with corresponding configurations to associate with TCI state. 
In this mode, the signaling overhead will be reduced as only TCI stat of different aTRP will be configured, while other configurations same as serving cell will be reused. It could also be future proof for potential Rel-18 inter-cell serving cell change. 
For example, considering the RRC configuration have been agreed in mTRP in the LS from RAN1 [6], we could use these parameters as the example to design the RRC structure for mTRP, which should be also applicable for inter-cell beam management. The example for ASN.1 structure could be found in Annex.
Proposal 1: The approach to link unified TCI state information to SSB/PCI information is to include an index of aTRP with corresponding configurations to associate with TCI state. 
During the discussion in [4], the unified TCI state ID was discussed. The summary is:
	Summary 8: The general view is that common ID space means 1) there is a single list of TCI states and 2) the ID pool is shared, while separate ID space means 2) there are multiple lists of TCI states (UL, DL, joint) and 2) each list has their own ID pool. The views are split on which way is better, and it seems difficult to conclude without going for exact Stage-3 details. Huawei suggestion that starting with separate lists has some merit as it allows to see optimizations later on, but may also mean more work if we combine the lists later on. Rapporteur proposes to consider the TCI state details based on concrete proposals, with companies illustrating the Stage-3 details in the RRC and MAC running CR discussions. Alternatively, the decision can be made online.


Beam app time
During the discussion in RAN2#116e meeting [4], beam app time was discussed, most companies think the RAN1 parameter list states this as configuration parameter, while some think this is more UE capability, and some are not sure. RAN1 is requested to clarify how the "beam application time" would be used, and whether it is configuration parameter, UE capability or both.
Regarding the application time of the DCI-based beam indication, RAN1 made the following conclusion in RAN1#107e:
	Agreement
On Rel-17 DCI-based beam indication, regarding application time of the beam indication, the UE can assume that one beam application time (BAT) for a given SCS is configured for all the CCs configured with the common TCI state ID update,
· Note: It was agreed that the BAT associated with the carrier(s) (hence BWP(s)/CC(s)) on which the beam indication applies is determined based on the carrier with the smallest SCS among the carrier(s) (hence BWP(s)/CC(s)) applying the beam indication
· TBD (maintenance): whether a second configured BAT is also supported, e.g. for MPUE or inter-cell BM
· The detailed signaling of the BAT is up to RAN2
· FFS: For CC(s) not configured with a common TCI state ID update


In RAN2#116bis-e meeting, it was agreed that:

	· IT shall be possible to configure the parameter BeamAppTime differnet for different SCS

· FFS if parameter BeamAppTime is under the cell group config. 


RAN2 needs to discuss how to configure the beam application time for all CCs in the list or CC(s) not configured with a common TCI state ID update.

As RAN1 agreed: “the UE can assume that one beam application time (BAT) for a given SCS is configured for all the CCs configured with the common TCI state ID update”. For a given SCS, a BAT is configured. With this configured BAT, RAN1 has agreed that “the BAT associated with the carrier(s) (hence BWP(s)/CC(s)) on which the beam indication applies is determined based on the carrier with the smallest SCS among the carrier(s) (hence BWP(s)/CC(s)) applying the beam indication”, which is, all CCs follow the BAT for the carrier with the smallest SCS. Whenever network updates the CCs in the list, all CCs will also follow the BAT for the carrier with the smallest SCS regardless the smallest SCS have changed or not. Thus, the most flexible signaling design is to configure BAT per-SCS, as greed in RAN2 above. And the parameter BeamAppTime could be configured under the cell group config. 
This approach could be also applicable for CC(s) not configured with a common TCI state ID update, with the BAT for the SCS of this carrier.
Proposal 2: The parameter BeamAppTime could be configured under the cell group config.
Proposal 3: For all CCs in the CC list, RAN2 to confirm RAN1 conclusion BAT associated with the carrier(s) on which the beam indication applies is determined based on the carrier with the smallest SCS among the carrier(s) applying the beam indication.
2.2. Procedure related issues
In RAN2#114e meeting, the basic procedure for inter-cell beam management had been discussed and concluded: 

	Scenario 1: Inter-cell multi-TRP-like model 

1. UE receives from serving cell, configuration of SSBs of the TRP with different PCI for beam measurement, and configurations needed to use radio resources for data transmission/reception incl resources for different PCI. 

2. UE performs beam measurement for the TRP with different PCI and report it to serving cell.

3. Based on the above reports, TCI state(s) associated to the TRP with different PCI is activated from the serving cell (by L1/L2 signaling). 

4. UE receives and transmits using UE-dedicated channel on TRP with different PCI. 

5. UE should be in coverage of a serving cell always, also for multi-TRP case, e.g. UE should use common channels BCCH PCH etc. from the serving cell (as in legacy). 


Regarding the measurement for non-serving cell, UE needs to receive measurement configuration from serving cell, performs measurement on the TRPs with different PCIs, and reports it to serving cell. It has been agreed in RAN1 that legacy L1 measurement with corresponding report is reused. From RAN2 point of view, the association between the measurement configuration of TRPs with different PCIs and report/resource configurations should be defined.
Proposal 4: Define the association between measurement configuration of TRPs with different PCIs and report/resource configuration. 

Based on the above measurement reports, TCI state(s) associated to the TRP with different PCI is activated from the serving cell (by L1/L2 signaling). Before that, the TCI states associated to the TRPs with different PCIs are pre-configured by the network. In the WID objective, it is stated that:

	For inter-cell beam management, a UE can transmit to or receive from only a single cell (i.e. serving cell does not change when beam selection is done). This includes L1-only measurement/reporting (i.e. no L3 impact) and beam indication associated with cell(s) with any Physical Cell ID(s) 
· The beam indication is based on Rel-17 unified TCI framework


Following the guidance from RAN, the unified TCI switching signaling should be used for inter-cell beam management here. There is no need to introduce additional new L1/L2 signaling. 

Proposal 5: Reuse the unified TCI switching signaling for inter-cell beam management, i.e. no need to introduce any new L1/L2 signaling. 
After TRP switching, it was agreed in RAN2 that UE receives and transmits using UE-dedicated channel on TRP with different PCI. TCI state associated with the target TRP is indicated for  the control/data channels, the corresponding data and control is transmitted to and received from the target TRP. The corresponding configurations should be pre-configured by serving cell. For scenario 1, it is inter-cell multi-TRP-like model, where there is no serving cell change. During transmission and reception on other TRP(s), the RRC connection from serving cell should be kept. That means, UE could also receive RRC reconfiguration from serving cells, the RRC procedure will continue on serving cell, e.g. RLM/BFD, SI reception, etc.
Proposal 6: During transmission/reception on the other TRP with different PCI, UE should keep the RRC connection from serving cell, i.e., RRC procedure will continue on serving cell, e.g., RLM/BFD, SI reception, etc.

With the RRC connection from serving cell, network could reconfigure the configurations of TRP(s) with different PCI(s) for inter-cell beam management, during transmission/reception on other TRP(s).

Proposal 7: During transmission/reception on the other TRP with different PCI, network could reconfigure/(de)activate the configurations of TRP(s) with different PCI(s) for inter-cell beam management.

As the UE could receive reconfiguration from serving cell during transmission and reception on other TRP(s), mobility with serving cell change is still possible if legacy handover command is received. In this case, legacy handover procedure, e.g. L3 based normal handover, or any enhanced mobility procedure (e.g. CHO) would be performed. 
Proposal 8: During transmission/reception on other TRP with different PCI, UE could perform legacy mobility procedure with the change of serving cell, e.g., legacy normal handover, or any enhanced procedure.

3. Conclusion

In this contribution, we discussed the open issues on RRC aspects for FeMIMO. Based on the discussion, we have the following proposals:

Proposal 1: The approach to link unified TCI state information to SSB/PCI information is to include an index of aTRP with corresponding configurations to associate with TCI state. 
Proposal 2: The parameter BeamAppTime could be configured under the cell group config.
Proposal 3: For all CCs in the CC list, RAN2 to confirm RAN1 conclusion BAT associated with the carrier(s) on which the beam indication applies is determined based on the carrier with the smallest SCS among the carrier(s) applying the beam indication.

Proposal 4: Define the association between measurement configuration of TRPs with different PCIs and report/resource configuration. 

Proposal 5: Reuse the unified TCI switching signaling for inter-cell beam management, i.e. no need to introduce any new L1/L2 signaling. 
Proposal 6: During transmission/reception on the other TRP with different PCI, UE should keep the RRC connection from serving cell, i.e., RRC procedure will continue on serving cell, e.g., RLM/BFD, SI reception, etc.

Proposal 7: During transmission/reception on the other TRP with different PCI, network could reconfigure/(de)activate the configurations of TRP(s) with different PCI(s) for inter-cell beam management.

Proposal 8: During transmission/reception on other TRP with different PCI, UE could perform legacy mobility procedure with the change of serving cell, e.g., legacy normal handover, or any enhanced procedure.
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