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Introduction
In RAN4 98e-bis, the LS from RAN1 R1-2102248 [1] was discussed, and the WF R4-2105838 was agreed in [2]. Moreover, according to the WID [3] and TU budget, in this meeting RAN4 is going to discuss the RRM impact and the work plan. In this paper our view on these issues are further provided.

Discussion on RRM impacts of feMIMO WI
In [3], several areas were listed as potential options that to be discussed in the R17 FeMIMO WI. These areas are now being discussed in RAN1 and in last meeting another LS cc RAN4 [4] has provided the latest RAN1 status. 
· Multi-beam enhancement
· (1-1) More efficient BM framework to support inter-cell mobility and/or larger number of TCI states, including CBM, unified TCI framework, etc.
· (1-2) BM enhancements to UL for UE with multi-panel reception
· Multi-TRP enhancement
· (2-1) Reliability enhancements to PDCCH, PUSCH and PUCCH based on M-TRP and/or multi-panel.
· (2-2) Inter-cell M-TRP assuming m-DCI based multi-PDSCH
· (2-3) M-TRP transmission with Simultaneous multi-panel reception
· (2-4) HST-SFN enhancement
· (3-1) SRS enhancement
· (4-1) CSI measurement and reporting enhancements
1-1, 2-2
For 1-1, 2-2 above, in last meeting RAN4 had discussion and achieved agreements at least for 1-1 as follows [2].
Operations in L1/L2-Centric inter-cell mobility that RAN4 needs to evaluate
Based on RAN1/RAN2 agreement, RAN4 may need to consider and evaluate the impact of at least the followings from RAN4 perspective
· Measurement on NSC and reporting of the measurement; and
· Operations for indicating a TCI state referring to RSs on the NSC; and
· FFS: Transmission schemes for enabling inter-cell multi-TRP operations
· Note: Transmission schemes are discussed in the following items.

Identified impacts on RAN4 for further discussion
For L1/L2-Centric inter-cell mobility, RAN4 shall discuss on the impacts with regard to following issues:
· UE L1-measurement on NSC for beam measurements and reporting;
· Whether to enhance UE capability due to L1 measurements on NSC
· Requirement for TCI state switching considering TCI related operations pertained to RS(s) on NSC;
· UE BM capability and timing requirement for 
· UE simultaneous“reception and transmission”or simultaneous reception only from multiple SC, after L1/L2-Centric inter-cell mobility operation , if RAN1 supports this feature;
· UE CA scenario, if RAN1 considers the case that UE is configured with multi CCs;
· Other issues are not precluded.

It is clear from the agreement that, based on RAN1 progress, RAN4 would like confirm to further study the measurement /reporting mechanism and TCI state switching mechanism, while inter-cell M-TRP transmission can be FFS. In this meeting another LS from RAN1 [5] further provides the needed information from RAN4 on the measurement /reporting mechanism and a draft LS is provided in [6] based on our understanding.
Regarding the potential RAN4 impact, at least the following needs to be considered based on above agreements.
· Synchronization assumption, i.e. Timing assumption for inter-cell beam measurement. In R16 CSI-RS WI, RAN4 discussion was based on single FFT assumption. Not sure whether the same still works for R17 feMIMO. At least for inter-cell M-TRP it is concluded in RAN1 that DL transmission from multiple TRP is assumed to be within CP.
· Measurement accuracy for L1-RSRP/L1-SINR on the non-serving cell RSs.
· TCI states, uplink spatial relation and pathloss RS updating mechanism for the non-serving cell RSs
· Pending on RAN2 progress, including
· Handover and interruption requirements for L1/L2-Centric handover
· For the FFS part, i.e. inter-cell M-TRP transmission, including
· MRTD/MTTD
· RLM/BFD/CBD
· Others

1-2, 2-3
For multi-panel enhancements, RAN4 can further discuss related RRM requirements as long as the definition of ‘panel’ becomes stable in RAN1.

2-4
As clearly stated in the WID, the HST-SFN enhancements will be based on the outcome of at least 1-1. Additionally, PDSCH/PDCCH DMRS using 2 TCI-states simultaneously has been agreed in RAN1. Based on that, RRM impacts are
· RLM/BFD enhancements based on the 2 TCI-states DMRS. 
· TCI switching for 2 TCI-states DMRS
· Others are not precluded.

3-1
The interruption requirements for SRS antenna switching is being discussed in FeRRM in RAN4. Not sure the new configuration, i.e. xTyR, x = {1, 2, 4} and y = {6, 8}, will be further included.

2-1, 4-1
Performance requirements on UE demod and others are possible. No significant RRM impacts are identified.

Proposal 1  RAN4 to discuss the potential RRM impact based on the progress, i.e. agreements achieved, in RAN1.

Another issue stated in the WID is 
Investigate if the requirements on link recovery procedure is suitable for FR2 serving cells [RAN4]
For this item, in our view RAN4 needs to further discuss the potential evaluation assumptions for such investigation. Based on evaluations RAN4 may identify issues and potential enhancements on this topic.
Proposal 2  RAN4 to discuss the potential evaluation assumptions for investigation on feasibility of FR2 link recovery procedure.
Discussion on draft LS reply to R1-2102248
As in [3], in last meeting RAN4 made agreements on the assumptions and content of draft reply LS 
RAN4 assumptions for L1/L2-Centric inter-cell mobility scenarios
RAN4 considers the feature of L1/L2-Centric inter-cell mobility under the assumptions that:
· Focus on both FR2 and FR1 
· Both SC and NSC are in the same FR;
· Study on non-collocated and collocated SC and NSC case
· SC and NSC are 
· in the same frequency layer
· The SSBs of NSC have the same center frequency and SCS as the SSBs of the serving cell (RAN1 agreement)
· not in the same frequency layer, if supported by RAN1
· CA scenarios (e.g. intra-band and inter-band), if defined and supported by RAN1
· Other inter-frequency case, if any supported by RAN1
· Other options are not precluded.
…

What to include in the reply LS to RAN1
Identified RAN4 impacts in the contexts of RAN1 LS Q5 and Q6 that includes but not limited to
· Impacts due to measuring inter-frequency and/or inter-band NSC L1 resources
· Use of MG
· Different SMTCs between SC and NSC
· Reference timing for measuring NSC L1 resources (if SSB based search is needed)
· Other issues if any
· Impacts due to TCI state switching for NSC
And RAN4 asks RAN1 to clarify, if needed, 
· Which of the following(s) and what else are under consideration by RAN1 for enabling inter-cell multi-TRP operations 
· Simultaneous transmission
· Multi-TRP
· Regular CA
· Other options if any


Regarding the ‘operation’ mentioned in the LS, RAN4’s understanding is that it includes both inter-cell L1/L2-centric mobility and inter-cell M-TRP, while the later one is still FFS. For inter-cell L1/L2-centric mobility, several issues on the feasibility are agreed to be discussed:
For Q5, 
Impacts due to measuring inter-frequency and/or inter-band NSC L1 resources.
We see limited feasibility impact on UE measurement procedure for inter-band CA on top of that for intra-band CA. Note that the requirements for de-activated SCell measurements and CSSF are being discussed in R16 maintenance. RAN4 may further discuss the RRM requirements for this issue and in our understanding there is no much difference between the case of inter-band CA and intra-band CA.
Impacts due to TCI state switching for NSC
We see limited feasibility impact on TCI state switching procedure for inter-band CA on top of that for intra-band CA, too. We see RRM requirements impact for this issue. However, the requirements for inter-band CA case and intra-band CA case may need further discussion. For example, for inter-band CA case, since the SMTCs can be different, whether UE perform TCI state switching in 2 different bands in sequential order or parallel order may need further discussion.
RAN4 asks RAN1 to clarify
RAN4 would ask RAN1 to clarify how to support simultaneous transmission in inter-cell M-TRP from RAN1 perspective, and what would be the specific clarification/reply needed from RAN4 on the feasibility of inter-cell M-TRP. RAN4 may also provide current status of discussion on intra-band CA and inter-band CA in FR2, while intra-cell M-TRP/S-TRP is considered in our understanding.
Proposal 3  For Q5, RAN4 reply to RAN1 with the following
· No significant feasibility impact from RRM requirements perspective on the measurement/reporting mechanism and TCI switching mechanism for inter-band CA on top of that for intra-band CA.
· RAN4 would ask RAN1 to clarify how to support simultaneous transmission in inter-cell M-TRP from RAN1 perspective, and what are the specific clarification/reply needed.
· RAN4 may further discuss whether to provide the current status of discussion on intra-band CA and inter-band CA in FR2.
For Q6, 
Impacts due to measuring inter-frequency and/or inter-band NSC L1 resources.
Inter-frequency NSC L1 measurements may requirement measurement gap. Moreover, the SMTC configuration for inter-frequency measurement would be different from the intra-frequency case. For the reference timing, whether inter-frequency measurement may use the serving cell timing or not also needs further discussion. At least the requirements for this similar case is not defined in R16 CSI-RS bases L3 measurements, although RAN2 signaling may support it.
Impacts due to TCI state switching for NSC
If the TCI state is known, we see limited feasibility impacts on TCI state switching procedure for inter-frequency case on top of that for intra-frequency. However, if the TCI state is unknown, RAN4 may need some further discussion on how to obtain the synchronization information and what would happen if UE cannot find the cell. For the case TCI state is known, RAN4 may also need to further discuss whether the requirements are the same for intra-frequency case and inter-frequency case.
RAN4 asks RAN1 to clarify
Same as Q5, RAN4 would ask RAN1 to clarify how to support simultaneous transmission in inter-cell M-TRP from RAN1 perspective, and what would be the specific clarification/reply needed from RAN4 on the feasibility of inter-cell M-TRP. Based on RAN1 feedback, RAN4 may further discuss what are the issues on the feasibility to support simultaneous transmission for inter-frequency inter-cell M-TRP transmission.
Proposal 4  For Q6, RAN4 reply to RAN1 with the following
· For measurement/reporting mechanism, RAN4 identified that the measurement gap is needed for inter-frequency case, while the SMTC and reference timing may also be different from that for intra-frequency case. It is up to RAN1 to decide whether inter-frequency case need to be supported in R17.
· For TCI state switching mechanism, RAN4 sees no significant feasibility impact on the inter-frequency case on top of that for intra-frequency case, if the TCI state is known. The impact to RRM requirements may need further discussion. RAN4 may also need further discussion on whether there is feasibility impact for the case TCI state is unknown
· RAN4 would ask RAN1 to clarify how to support simultaneous transmission in inter-cell M-TRP from RAN1 perspective, and what are the specific clarification/reply needed. Based on RAN1 feedback, RAN4 may further discuss what are the issues on the feasibility to support simultaneous transmission for inter-frequency inter-cell M-TRP transmission.
A draft version of this LS is further provided below in the annex.
Conclusion
[bookmark: _GoBack]Based on above analysis, we have following proposals.
Proposal 1  RAN4 to discuss the potential RRM impact based on the progress, i.e. agreements achieved, in RAN1.
Proposal 2  RAN4 to discuss the potential evaluation assumptions for investigation on feasibility of FR2 link recovery procedure.
Proposal 3  For Q5, RAN4 reply to RAN1 with the following
· No significant feasibility impact from RRM requirements perspective on the measurement/reporting mechanism and TCI switching mechanism for inter-band CA on top of that for intra-band CA.
· RAN4 would ask RAN1 to clarify how to support simultaneous transmission in inter-cell M-TRP from RAN1 perspective, and what are the specific clarification/reply needed.
· RAN4 may further discuss whether to provide the current status of discussion on intra-band CA and inter-band CA in FR2.
Proposal 4  For Q6, RAN4 reply to RAN1 with the following
· For measurement/reporting mechanism, RAN4 identified that the measurement gap is needed for inter-frequency case, while the SMTC and reference timing may also be different from that for intra-frequency case. It is up to RAN1 to decide whether inter-frequency case need to be supported in R17.
· For TCI state switching mechanism, RAN4 sees no significant feasibility impact on the inter-frequency case on top of that for intra-frequency case, if the TCI state is known. The impact to RRM requirements may need further discussion. RAN4 may also need further discussion on whether there is feasibility impact for the case TCI state is unknown
· RAN4 would ask RAN1 to clarify how to support simultaneous transmission in inter-cell M-TRP from RAN1 perspective, and what are the specific clarification/reply needed. Based on RAN1 feedback, RAN4 may further discuss what are the issues on the feasibility to support simultaneous transmission for inter-frequency inter-cell M-TRP transmission.
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1. Overall Description:
In RAN4 #98-bis and RAN4 #99-e meetings, RAN4 have discussed RAN1 LS R1-2102248 on TCI State Update for L1/L2-Centric Inter-Cell Mobility. Based on discussion RAN4 would like to provide the following feedback regarding Q5 and Q6
Q5:
No significant feasibility impact from RRM requirements perspective on the measurement/reporting mechanism and TCI switching mechanism for inter-band CA on top of that for intra-band CA. 
RAN4 would ask RAN1 to clarify how to support simultaneous transmission in inter-cell M-TRP from RAN1 perspective, and what are the specific clarification/reply needed.
[… RAN4 may further discuss whether to provide the current status of discussion on intra-band CA and inter-band CA in FR2. This part may be updated according to the conclusions]

Q6:
For measurement/reporting mechanism, RAN4 has identified that the measurement gap is needed for inter-frequency case, while the SMTC and reference timing may also be different from that for intra-frequency case. It is up to RAN1 to decide whether inter-frequency case needs to be supported in R17.
For TCI state switching mechanism, RAN4 see no significant feasibility impacts on the inter-frequency case on top of that for intra-frequency case, if the TCI state is known. The impact to RRM requirements may need further discussion. RAN4 may also need further discussion on whether there is feasibility impact for the case TCI state is unknown
RAN4 would ask RAN1 to clarify how to support simultaneous transmission in inter-cell M-TRP from RAN1 perspective, and what are the specific clarification/reply needed. Based on RAN1 feedback, RAN4 may further discuss what are the issues on the feasibility to support simultaneous transmission for inter-frequency inter-cell M-TRP transmission.

2. To RAN WG1 group. 
ACTION: 	RAN4 respectfully asks RAN1 to take RAN4 conclusions in consideration and provide feedback on the RAN4 questions, if needed.

3. Date of Next TSG-RAN WG4 Meetings:
TSG-RAN4 Meeting #100e	16 - 27, Aug, 2021	Online
TSG-RAN4 Meeting #101e	1 - 12, Nov, 2021	Online




 8 / 8

