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Introduction
This e-mail discussion summary captured the discussions for Rel-17 FeMIMO RRM in RAN4 #100 meeting. 
In RAN4 99 meeting, the WF R4-2108358 on prioritized objective together with WF for L1L2 centric non-serving cell measurement was approved 
	WF – Prioritized objective
· In RAN4 #99e meeting, companies provide the input for overall RRM impact for feMIMO. Among the objectives, RAN4 will firstly focus on objectives below
· 1-a Unified TCI for DL and UL
· 1-b: L1/L2 centric inter-cell mobility
· 1-c: Beam indication signaling medium
· Other objectives can be discussed up to RAN1/2 discussion status
WF –L1/L2 centric non-serving cell  measurement
· In RAN4 #99e meeting, RAN4 discussed the UE behavior, performance and UE complexity for supporting non-serving cell measurement. RAN4 will further discuss the non-serving cell measurement in the context of L1/L2 centric inter-cell mobility considering the followings in the future RAN4 meetings:
· For the case when the measurement RS from the non-serving cell is within SMTC, in FR1, legacy measurement behavior based on L3 measurement may be reused from RAN4 perspective. 
· RAN4 will continue to evaluate the impact on a longer measurement delay due to sharing of SMTC window by L1 and L3 measurements.
· For the case when the measurement RS from the non-serving cell is outside SMTC and within SMTC, performance degradation or increased UE complexity may be expected
· To consider concurrent serving cell PDSCH/PDCCH reception and neighbor SSB based L1 measurement outside SMTC, RAN4 needs more time to study on the impacts on performance degradation and UE complexity.
· Note: existing UE feature simultaneousRxDataSSB-DiffNumerology is aimed for concurrent intra-frequency measurement on serving cell or neighbouring cell and PDCCH or PDSCH reception. 



In RAN #92 meeting, FeMIMO WID was further updated in RP-211586 
	The work item aims to specify the further enhancements identified for NR MIMO. The detailed objectives are as follows:

· Extend specification support in the following areas [RAN1]
1. Enhancement on multi-beam operation, mainly targeting FR2 while also applicable to FR1: 
a. Identify and specify features to facilitate more efficient (lower latency and overhead) DL/UL beam management for intra-cell and inter-cell scenarios to support higher intra- and L1/L2-centric inter-cell mobility UE speed and/or a larger number of configured TCI states:
i. Common beam for data and control transmission/reception for DL and UL, especially for intra-band CA
ii. Unified TCI framework for DL and UL beam indication
iii. Enhancement on signaling mechanisms for the above features to improve latency and efficiency with more usage of dynamic control signaling (as opposed to RRC)
iv. 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) 
1. The beam indication is based on Rel-17 unified TCI framework
2. The same beam measurement/reporting mechanism will be reused for inter-cell mTRP
3. This work shall only consider intra-DU and intra-frequency cases
b. Identify and specify features to facilitate UL beam selection for UEs equipped with multiple panels, considering UL coverage loss mitigation due to MPE, based on UL beam indication with the unified TCI framework for UL fast panel selection 
2. Enhancement on the support for multi-TRP deployment, targeting both FR1 and FR2:
a. Identify and specify features to improve reliability and robustness for channels other than PDSCH (that is, PDCCH, PUSCH, and PUCCH) using multi-TRP and/or multi-panel, with Rel.16 reliability features as the baseline 
b. Identify and specify QCL/TCI-related enhancements to enable inter-cell multi-TRP operations, assuming multi-DCI based multi-PDSCH reception based on Rel-15/16 TCI framework
c. Evaluate and, if needed, specify beam-management-related enhancements for simultaneous multi-TRP transmission with multi-panel reception
d. Enhancement to support HST-SFN deployment scenario:
i. Identify and specify solution(s) on QCL assumption for DMRS, e.g. multiple QCL assumptions for the same DMRS port(s), targeting DL-only transmission
ii. Evaluate and, if the benefit over Rel.16 HST enhancement baseline is demonstrated, specify QCL/QCL-like relation (including applicable type(s) and the associated requirement) between DL and UL signal by reusing the unified TCI framework
3. Enhancement on SRS, targeting both FR1 and FR2:
a. Identify and specify enhancements on aperiodic SRS triggering to facilitate more flexible triggering and/or DCI overhead/usage reduction
b. Specify SRS switching for up to 8 antennas (e.g., xTyR, x = {1, 2, 4} and y = {6, 8})
c. Evaluate and, if needed, specify the following mechanism(s) to enhance SRS capacity and/or coverage: SRS time bundling, increased SRS repetition, partial sounding across frequency
4. Enhancement on CSI measurement and reporting:
a. Evaluate and, if needed, specify CSI reporting for DL multi-TRP and/or multi-panel transmission to enable more dynamic channel/interference hypotheses for NCJT, targeting both FR1 and FR2
b. Evaluate and, if needed, specify Type II port selection codebook enhancement (based on Rel.15/16 Type II port selection) where information related to angle(s) and delay(s) are estimated at the gNB based on SRS by utilizing DL/UL reciprocity of angle and delay, and the remaining DL CSI is reported by the UE, mainly targeting FDD FR1 to achieve better trade-off among UE complexity, performance and reporting overhead

· Investigate if the requirements on link recovery procedure is suitable for FR2 serving cells [RAN4]
· Specify higher layer support of enhancements listed above, at least including [RAN2]
· For inter-cell beam management: MAC (if any) and RRC enhancements (including signaling, measurement configuration and TCI state switching) assuming no impact to serving cell (i.e. serving cell does not change when beam selection is done)
· Specify signaling between CU and DU to enable inter-cell beam management if any [RAN3]
· Specify core requirements associated with the items specified by RAN1, at least including [RAN4]
· UE requirements for inter-cell beam management




In this e-mail discussion, the following topics are arranged based on above approved WF and updated WID. 
· Topic #1: RRM requirements impacts
· Topic #2: Multi-beam operation 
· Sub topic 2-1: Unified TCI for DL and UL
· Sub topic 2-2: L1 centric inter-cell beam management 
· Sub topic 2-3: Updated QCL definition
· Topic #3: Link recovery procedure for FR2 serving cells 
· Topic #4 Response LS to RAN3
Topic #1: RRM requirements impact 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2112181
	vivo
	Proposal 1  RAN4 needs to discuss whether the TCI-state switching requirements needs to be enhanced to cover the case that a PDCCH is configured with more than 1 active TCI state, especially for HST-SFN scenario.
Proposal 2  RAN4 needs to discuss whether the RRM requirements related to SRS antenna switching need to cover the case of xTyR, x = {1, 2, 4} and y = {6, 8}, as long as RAN1 conclusion is clear.

	R4-2112530
	MediaTek 
	Proposal 1: For multi-beam operation enhancement in R17 feMIMO, unified TCI state switching and L1/L2 centric inter-cell mobility may have RRM requirement impact. FFS for the Beam indication signaling medium, MP-UE and MPE.
Proposal 2: For Multi-TRP Enhancement in R17 feMIMO, mTRP inter-cell operation may have RRM requirement impact. No impact on RRM requirement for mTRP for PDCCH, PUCCH and PUSCH. FFS for the beam management enhancement, HST-SFN enhancement.
Proposal 3: For SRS enhancement in R17 feMIMO, FFS the impact on RRM requirement.
Proposal 4: For CSI enhancement in R17 feMIMO, no impact on RRM requirement.

	R4-2112601
	Nokia, Nokia Shanghai Bell
	Observation 1 : “L1/L2-centric inter-cell mobility” has been revised in the new WID RP-211586 with adding “UE requirements for inter-cell beam management” in RAN4 scope
Proposal 1 : We propose to revise the “L1/L2 centric inter-cell mobility beam management” to “L1-centric inter-cell beam management”.
Observation 2 : Rel-17 ‘Unified TCI framework’ include both ‘joint TCI for DL and UL’ that indicates both DL and UL TCI and ‘separate beam indication for UL and DL respectively. 
Observation 3 : Rel-17 specification can support separate UL TCI indication for FR2. A UE determines a common UL TX spatial filter(s) on PUSCH and PUCCH different from DL RX beam determination.
Observation 4 : Rel-17 specification supports one or multiple ‘joint / separate’ TCI(s)’ for DL and UL with different subsets of CORESETs. ( Multiple TCIs (i.e. M>1, N >1) is still FFS in RAN1/2).  
Observation 5: Although UE behaviors based on common TCI (i.e. applying common spatial filter to channels) exist in the previous releases, “common TCI” signaling name is new in Rel-17.
Observation 6 : Rel-17 providers new TCI state pool for DL and UL to indicate different TCI per RS/Channels. This provides a signalling medium to update QCL source reference signals from non-serving cell more dynamically. 
Proposal 2 : For RAN4 study on inter-cell CA scenario first assume that one TCI indicates a group of CCs for a single panel UE as baseline.  (FFS : multi-TRPs non-colocation scenario of CA and UE unified beam management capability for CA)
Proposal 3 : RAN4 needs to review the listed requirement impacts in Rel-17 feMIMO inter-cell scenarios 
· TCI switching delay requirement on non-serving cell
· Radio link monitor capability and requirement on non-serving cell
· L1-RSRP requirement on non-serving cell (as on-going RAN4 discussion)

	R4-2113307
	Samsung
	Proposal 11: RAN4 requirements assuming simultaneous reception channel/RS with different QCL type D can be postponed to further release unless request from RAN1 is received. 
Proposal 12: No requirement for 8 antenna ports unless the full set of requirements for 8 antenna ports is defined in RAN4
Moderator note: other observation and proposals related to multi-beam operation are moved to topic #2

	R4-2113822
	Huawei, HiSilicon
	Proposal 1: For L1-RSRP measurements in FR2, the existing measurement restriction requirements in Rel-16 cannot be reused for multi-TRP transmission in R17 and RAN4 shall study new measurement restriction requirements for multi-TRP transmission.
Proposal 2: RAN4 study whether to introduce the sharing factor for multiple beam pairs/groups into L1-RSRP measurement period requirements.
Proposal 3: It is suggested that the existing L1-RSRP measurement accuracy requirements can be applied for multi-TRP transmission in Rel-17.
Proposal 4: The existing scheduling restriction requirements for L1-RSRP measurements can be applied in Rel-17.




Open issues summary
Overall impact to RRM requirements are provided in the submitted contributions. Given the multi-beam operation will be further discussed in sub topic #2 in details (some related proposals have been moved to topic #2 even they are submitted under general sub-AI), moderator suggest to focus on impact to RRM requirement for the following aspects, i.e., 
· Multi-panel 
· Multiple TRPs operations 
· SRS enhancement 
· CSI enhancement  
Considering the ongoing discussions for above aspects in RAN1/2, companies suggest to further discuss the impact to RRM requirements after RAN1/2 design is clear. It is moderator understanding that no explicit agreement is required for these aspects. 
On the other hand, companies also identified no impact to RRM requirements for some aspects or existing requirement can be applied Agreements on these aspects are desired to further reduce the scope of RRM discussion
Also, some general proposals are proposed. Companies are encouraged to provide comments with target of reaching high level agreements for these proposals
Can these proposals be agreed as high level agreements for further RRM discussions  
· Proposals
· Proposal 1: No impact on RRM requirement for mTRP for PDCCH, PUCCH and PUSCH (MediaTek) 
· Proposal 2: To revise the “L1/L2 centric inter-cell mobility” to “L1-centric inter-cell beam management”.(Nokia) 
· Proposal 3: RAN4 requirements assuming simultaneous reception channel/RS with different QCL type D can be postponed to further release unless request from RAN1 is received. (Samsung)
· Proposal 4: No requirement for 8 antenna ports unless the full set of requirements for 8 antenna ports is defined in RAN4 (Samsung) 
· Proposal 5: For L1-RSRP measurements in FR2, the existing measurement restriction requirements in Rel-16 cannot be reused for multi-TRP transmission in R17 and RAN4 shall study new measurement restriction requirements for multi-TRP transmission. (Huawei) 
· Proposal 6: RAN4 study whether to introduce the sharing factor for multiple beam pairs/groups into L1-RSRP measurement period requirements. (Huawei) 
· Proposal 7: It is suggested that the existing L1-RSRP measurement accuracy requirements can be applied for multi-TRP transmission in Rel-17. (Huawei) 
· Proposal 8: The existing scheduling restriction requirements for L1-RSRP measurements can be applied in Rel-17 (Huawei) 
· Proposal 9: For CSI enhancement in R17 feMIMO, no impact on RRM requirement. (MediaTek) 
· Recommended WF
· Collect companies’ view for these proposals in 1st round 
Companies views’ collection for 1st round 
Open issues 

	Company
	Comments

	Apple
	P1: Agree
P2: Inter-cell beam management would be more appropriate. 
P3: Agree. RAN4 shall discuss only if RAN1 introduces enhancements for it or prioritizes it. 
P4: Agree
P5-P8: Can further discuss in Multi-beam enhancements
P9: Agree


	Intel
	P1: Fine
P2: Agree with Apple. Inter-cell beam management would be more appropriate. 
P3: Agree. 
P4: Agree
P6: Needs further discussion.
P7: Needs further discussion. Whether the side condition is the same?
P8: Needs further discussion.


	MediaTek
	Support proposal 1 and 9. Basically, we do not see the RRM impact on these two sub issues. But we are open to discuss it.
For proposal 2, could you explain why we need to change from “L1/L2” to “L1”? In our understanding, inter cell mobility may also use unified TCI framework and RAN1 does not preclude the MAC CE based unified TCI switching. Or maybe we miss something? 
For proposal 3, more discussion is needed, we would like to hear other companies’ view. 
For proposal 4, we agree with your proposal on 8 antenna port. However, the enhanced number of SRS symbols is still discussing in RAN1. Thus, we suggest to keep the SRS enhancement FFS and further to discuss whether the interruption requirement in R17 feRRM can be reused for SRS enhancement in feMIMO or not.
Agreement in RAN1 #104bis-e for reference
	Agreement
For increased repetition in Rel-17, support the following N_symbol (number of OFDM symbols in one SRS resource) and R (repetition factor) values
· N_symbol = 8, R = {1, 2, 4, 8}
· N_symbol = 12, R = {1, 2, [3], 4, 6, 12}
· FFS the following configurations
· N_symbol = 10, R = {1, 2, 5, 10}
· N_symbol = 14, R = {1, 2, 7, 14}
· FFS options to reduce SRS BW for R>1



For proposal 5, more time is needed to check whether to introduce the new measurement restriction requirement for mTRP or not. 
For proposal 6, agree with FFS.
For proposal 7, more time is needed to check whether the existing L1-RSRP accuracy requirement can be reused for mTRP or not.
For proposal 8, it should wait for the RAN1 conclusion for timing synchronous assumption.

	Ericsson
	Proposal 1: Looks fine with us. Can agree with note saying RAN4 can revisit if any problem is identified.
Proposal 2: Agree with Apple and Intel that inter-cell beam management is more appropriate as mentioned in the WID.  
Proposal 3: Our understanding is as per RAN1 design, UE is expected to receive from different TRPs simultaneously on different panels. Our understanding is RAN1 did not preclude this. Hence RAN4 shall not preclude too.  
Proposal 4: Looks fine with us.
Proposal 5: Agree as the premise is different for multi-TRP case. 
Proposal 6: Agree 
Proposal 7: Our view is we can consider it as a starting point and RAN4 can decide at a later stage.  
Proposal 8: Our view is it can be FFS for now.  
Proposal 9: Looks fine with us. Can agree with note saying RAN4 can revisit if any problem is identified.


	Huawei
	P1: Agree.
P2: Agree with Apple’s suggestion.
P3: RAN1 discussed the beam management for multi-TRP and beam group based beam reporting is introduced. Each beam group includes two RSs, where each RS points to a CMR resource in a different CMR resource set. For this case, RAN4 need to study whether to assume simultaneous reception of two RSs with different QCLs
P4: Agree
P9: Agree

	Qualcomm
	P1: Agree
P2: Agree
P3: Agree
P4: Agree

A general comment for P5-7 which belongs to the beam management for mTRP which was not agreed to be prioritized for discussions per WF of last meeting according to R4-2108358. Shall we focus on them in this meeting? Anyway, we provide the comments as below.
P5:  Agreeable FFS
[Qualcomm 2nd update] P5 shall be FFS on the assumption whether UE is assumed to simultaneously measure the RS resources from both TRPs.
P6: Before concluding sharing factor based approach, we need to check if any pattern of the Tx beams can be exploited. So this could be FFS.
P7: Looks ok.

P8: Assume this is for intra-cell resources, it shall be ok. But for inter-cell beam management, the L1-RSRP the scheduling restriction shall be FFS and can be discussed in the multi-beam operation. 
P9: Agree

	Moderator
	Given this thread will be discussed in the Thu GTW session, based on the comments received so far, moderator suggest to confirm the following proposals in the GTW, i.e., 
· Proposal 1: No impact on RRM requirement for mTRP for PDCCH, PUCCH and PUSCH (MediaTek) 
· Proposal 9: For CSI enhancement in R17 feMIMO, no impact on RRM requirement. (MediaTek) 
For proposal 2, moderator believe the intension of proposal 2 is to align with updated WID by removing terminology “mobility” and focus on “beam management” in RAN4 discussion. Therefore, mopderator suggest to confirm the below revised proposal 2 to better align with updated WID,  i.e, 
· Proposal 2a: Proposal 2: To revise the “L1/L2 centric inter-cell mobility” to “inter-cell beam management”.(Nokia)
For proposal 4, based on MTK comments, more clarifications on applicability of the ongoing discussion in feRRM WI is needed. Based on the clarification, proposal 4 can be revised (if needed) and confirmed.
For proposal 3, 5, 6,7 and 8, more discussion is expected in GTW session 

	Nokia
	P1: Agree.
P2: We support “Inter-cell beam management” as revision. 
P3: Agree. The WID assumes “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).”, we agree that RAN4 starts to discuss as the WID statement, and “simultaneous transmission/reception of channel/RS” can be discussed further, when RAN1 concludes its UE behaviors.
P4: Need clarification. We share the same observation on 8 APs, but RAN4 needs to discuss SRS enhancement regarding UL granting DCI and SRS capacity/coverage enhancements as MTK commented, RAN4 can monitor RAN1 discussions. “No requirement for 8 antenna ports” include SRS enhancement?
P5: FFS : It will be up to measurement conditions and behaviors in Rel-17 if reusing the Rel-16 measurement restriction. When one RS for Rel-16 L1-RSRP measurement is overlapped with another RS, a UE is required to measure one of them (not both RSs). If RAN4 shall study new measurement restriction requirements for multi-TRP, it needs to measure both of them? RAN4 needs to check further simultaneous measurement behaviors to conclude the proposal.
P6 : FFS : This proposal is related to proposal 5. It is an interesting issue that when serving cell and non-serving cell measurements are overlapped, sharing factor, priority and beam grouping will be required to resolve the issue as explained in your paper. However, RAN4 needs firstly to check if such case is valid in Rel-17 discussion.
P7 : FFS : This proposal is valid within SMTC window under intra-DU intra-frequency. Under these conditions, we agree to it, and also put FFS for the other conditions.
P8 : FFS : It is agreeable that a UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/CSI-RS for tracking/CSI-RS for CQI on RS for L1-RSRP measurement symbols. However, FFS on measurement behaviors out of SMTC windows from SC and NSC.
P9 : Agree


	vivo
	P1, P4, P9: Follow GTW conclusion.
P2: As discussed in GTW, it is fine to keep it as ‘L1/L2-centric inter-cell beam management’, the same as that in WID. We do not see a strong motivation to remove ‘L1/L2-centric’ in RAN4.
P3: Support. Note that the discussion in RF session will also have impact on this.
P5: FFS. Unclear about the intention. According to the proposal we see it can be applied to the case of intra-cell M-TRP and the case of inter-cell M-TRP. But we think inter-cell beam management it is still unclear from RAN1 whether legacy measurement restrictions can be re-used or not.
P6: FFS. Not sure whether it is related to P3.
P7: FFS. Same comment on P5
P8: FFS. Similar comment as P5. Clarification on the applicability of this proposal is needed.

	Samsung
	P1: Agree
P2: Agreeable. To reflect the conclusion made in RAN Plenary.
P3: Agree. As a start point for FeMIMO RRM, we would better not assuming simultaneous reception for further requirement defining unless RAN1 clearly request.
P4: Agree.
P5: Need further check the Rel-17 mTRP measurement assumption and consider the existing restrictions.
P6: Needs further discussion if it is necessary.
P7: Basically it is fine but we need further check if the condition is same as we derive the existing L1-RSRP accuracy.
P8: Considering inter-cell beam management, the scheduling restriction may need further discussion and wait for RAN1 if any more conclusions.
P9: Agree

	Ericsson
(2nd comment)
	Can Samsung please clarify which RAN4 (RRM) requirements are to be defined with no simultaneous reception of channels/RS with different QCL type-D?  



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Moderator
	In 1st round GTW discussions, the following bullets are agreed, i.e., 
· No impact on RRM requirement for 
· Enhancements for PDCCH, PUCCH and PUSCH for multi-TRP
· CSI enhancement 
· No RRM requirement will be defined for 8 RX antenna ports
Also, RAN4 reach common understanding that RAN4 needs to follow RAN plenary guidance and consider “inter-cell beam management” instead of “L1/L2 centric inter-cell mobility” 
Companies are also tasked by Chair to continue the discuss on the following tentative agreement in the 2nd round 
· Do not define RAN4 requirements for simultaneous reception of channel/RS with different QCL type D
According to Ericsson comments, clarification on impact to RRM requirements for simultaneous reception of non-collocated RS/Channel is needed. 
Moderator suggest to capture the agreements together with the open issues in the WF for further discussions in the 2nd round 



Discussion on 2nd round (if applicable)
Overall, moderator suggest to continue discussions on the WF with above agreements and open issues in the 2nd round. Draft WF will be provided in the draft 2nd round folder. Companies can provide further comments with changes mark in the 2nd round. 

Topic #2: Multi-beam operation
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2113307
	Samsung
	Proposal 1: Existing RAN4 HO delay requirements can be applied for updated handover procedure for L1/L2 centric inter-cell mobility 
Proposal 2: RAN4 can further discuss whether the update on the known condition for HO delay based on new HO procedure is necessary
Proposal 3: Based on updated WID, RAN4 will only discuss the intra-frequency non-serving cell L1 measurement requirements
Proposal 4: Measurements requirements for L1 non-serving cell measurement shall be applied provided the number of RS does not exceed the UE capability
Proposal 5: Specify the L1 non-serving cell measurement requirements under current specification structure without introducing additional sections or sub-clauses. 
Proposal 6: RAN4 can use the requirements for serving cell as starting point for non-serving cell measurements. 
Proposal 7: TCI switch and update delay requirements has to be updated to accommodate the TCI states switch without DL assignments. 
Proposal 8: RAN4 has to discuss the TCI switch and update delay requirements after RAN1 has concreted conclusion on TCI framework. 
Proposal 9: RAN4 has to discuss the requirements impact due to the PL-RS design in Rel-17 FeMIMO
Proposal 10: RAN4 is supposed to discuss the update of delay requirements for beam indication signalling 

	R4-2112109
	Apple
	Observation #1: Currently the definition of QCL is only applicable to PDSCH and PDCCH. 
Proposal #1: Update the definition of QCL to be applicable to PUCCH and PUSCH in Applicability of requirements for QCL. 
Proposal #2: Update TCI chain definition to include SRS.
Proposal #3: For the unified TCI framework, RAN4 discusses and defines requirements for (1) TCI state switching delay for UL for separate TCI for UL, (2) TCI state switching delay for DL and UL for joint TCI.
Observation #2: Based on current agreements in RAN1 and RAN Plenary, neighbor cell measurements to support L1/L2 centric mobility are SSB based intra-frequency L1-RSRP measurements. 
Proposal #4: RAN4 should define (1) Measurement period, (2) Measurement restriction and (3) Scheduling restriction for SSB based L1-RSRP measurements on neighbor cell.
Proposal #5: Define SSB based L1-RSRP measurement period for neighbor cell similar to existing serving cell requirements. 
Observation #3: Definition of ‘P’ in measurement period shall depend on whether L1-RSRP measurements for non-serving cell are limited to SMTC. 
Proposal #6: RAN4 further discussed definition of P for L1-RSRP measurement on neighbor cell once RAN1 has agreement on whether it should be limited to SMTC or not. 
Proposal #7: Define Measurement restriction on SSB based L1-RSRP measurements for non-serving cell, if the SSB from non-serving cell is on the same OFDM symbol as SSB or CSI-RS from serving cell for other L1 measurements.
Proposal #8: Define scheduling availability for UE performing L1-RSRP measurement on neighbor cell. 
Proposal #9: RAN4 needs to define requirements for TCI state switch for neighbor cell to support L1/L2 centric inter-cell mobility. 
Proposal #10: Define known TCI state for non-serving cell based on the definition for serving cell. 
Proposal #11: Define MAC CE and DCI based TCI state switch for non-serving cell.
Proposal #12: Components of delay for TCI state switching for non-serving cell are (1) MAC-CE decoding or DCI processing time, (2) Time acquisition delay if target TCI was not in active TCI list monitored by UE, (3) Time for RX beam acquisition if target TCI state is unknown, (4) Time for Active BWP switch.
Proposal #13: Discuss and define interruption requirements for TCI state switch to non-serving cell. 
Proposal #14: Consider TCI state switch to non-serving cell in new requirements for unified TCI framework. 

	R4-2112182

	vivo
	Observation 1  For FR1, if SSB-based non-serving cell L1 measurements are performed within SMTC, scheduling/ measurement restrictions defined for L3 measurements can be reduced.
Observation 2  For FR1, if UE supports simultaneousRxDataSSB-DiffNumerology, scheduling restrictions for L1 measurement is not needed when SSB-based non-serving cell L1 measurements are performed outside SMTC. 
Observation 3  For FR1, if UE does not support simultaneousRxDataSSB-DiffNumerology, RAN4 may need to further discuss how many symbols need to be restricted from scheduling, when SSB-based non-serving cell L1 measurements are performed outside SMTC.
Observation 4  For FR1, no matter simultaneousRxDataSSB-DiffNumerology is configured or not, RAN4 may need to consider the performance impact when SSB-based non-serving cell L1 measurements are performed outside SMTC.
Observation 5  For FR1, no matter simultaneousRxDataSSB-DiffNumerology is configured or not, RAN4 may need to consider whether non-serving cell L1 measurements performed outside SMTC can be performed simultaneously with serving cell L1 measurements, while the serving cell L1 measurement accuracy are not impacted.
Observation 6  For FR2, L3 measurements can not be re-used no matter whether non-serving cell L1 measurements are conducted within SMTC or not.
Observation 7  For FR2, there are differences between UE behaviours for serving cell L1 measurement and that for non-serving cell L1 measurements, including the QCL assumption, needed cell identification, etc.

Proposal 1  Regarding new TCI state configuration, RAN4 may come back to discuss the corresponding RRM requirements after RAN1 work is stable.
Proposal 2  The following RRM core part impacts can be identified for L1/L2-centric inter-cell BM:
· UE behaviour assumption for the non-serving cell L1 measurement
· Measurement period requirements, including potential applicability rules, measurement capability and measurement/scheduling restrictions for the non-serving cell L1 measurement
· Requirements for TCI state updating containing non-serving cell RS.
· Requirements for RLM/BFD/CBD in inter-cell BM
· MRTD/MTTD in inter-cell M-TRP
Proposal 3  RAN4 may continue the discussion on UE behaviour assumption for the non-serving cell L1 measurements.
Proposal 4  For the discussion on UE behaviour assumptions for non-serving cell L1 measurements, FR1 and FR2 are discussed separately.
Proposal 5  For FR1, RAN4 further discuss the following issues regarding UE behaviour assumptions for non-serving cell L1 measurements, if it is performed outside SMTC:
· How many symbols are needed for scheduling restrictions, considering different UE capability on simultaneousRxDataSSB-DiffNumerology.
· Whether non-serving cell L1 measurements performed outside SMTC can be performed simultaneously with serving cell L1 measurements, while the serving cell L1 measurement accuracy are not impacted.
· How to ensure the performance of non-serving cell L1 measurements, considering both cell identification and measurements.
Proposal 6  For FR2, RAN4 need to firstly identify the differences between the UE behaviour assumed for serving cell L1 measurements and that for non-serving cell L1 measurements, which at least include
· QCL assumptions
· Needed cell identification
Proposal 7  Regarding new mechanism for DCI-based beam indication, RAN4 may come back to discuss the corresponding RRM requirements after RAN1 work is stable.

	R4-2112531
	MediaTek
	Proposal 1: For joint TCI DL/UL TCI state update, FFS whether to introduce the RRC based unified TCI state switching in R17 feMIMO.
Proposal 2: For MAC CE based unified TCI switching, RAN4 needs to study how to define the delay requirement.
Proposal 3: For L1/L2 centric inter-cell mobility, RAN4 needs to study the L1-RSRP measurement and accuracy requirements for a non-serving cell.

	R4-2113136
	Intel 
	Observation 1: New UL TCI concept will replace uplink spatialRelationInfo, a source reference signal in the UL TCI will provide a reference for determining UL TX spatial filter.
Observation 2: On path-loss measurement for Rel.17 unified TCI framework, a PL-RS (configured for path-loss calculation) is either included in UL TCI state or (if applicable) joint TCI state or associated with UL TCI state or (if applicable) joint TCI state.
Proposal 1: For separate TCI framework, delay requirement for UL TCI state switch is needed and the impact of PL-RS will be considered.
Proposal 2: For Joint TCI framework, delay requirement for Joint TCI state switch needs further discussion. 
Observation 3: For L1/L2 centric mobility, serving cell will not change when beam selection is done.
Observation 4. For inter-cell beam management, UE will not measure multiple L1-RSRPs simultaneously.
Observation 5. For inter-cell management, only need to define intra-frequency related requirement. 
Proposal 3: Requirements for inter-cell beam management is needed to be defined in RRM part.
Proposal 4: For inter-cell beam management, requirement will be defined if UE only measure one L1-RSRP from one cell. There is no requirement if UE receive multiple L1-RSRP simultaneously.
Proposal 5: For inter-cell beam management, RAN4 only define intra-frequency related requirement. 
Proposal 6: When the SSB for non-serving cell L1-RSRP measurement conflicts with other CSI-RS based serving cell L1 measurement, no requirement will be defined.
Proposal 7: If non-serving cell L1-RSRP is configured without SMTC, UE would need to perform additional cell identification.
Proposal 8: For DCI based beam indication, the delay requirement needs update by referring to RAN1 requirement where transmission of ACK is considered .

	R4-2113510
	Ericsson 
	Observation 1: NSC activation delay requirements can be FFS for now.
Observation 2: Minimum number of beams supported for a cell/TRP is 1 and maximum number of beams supported for a cell/TRP is 4 when K is >4.
Observation 3: Measurement period can be FFS for now as the reporting quantity design is under discussion in RAN1.
Proposal 1: RAN4 to study following delay requirements
a) Unified TCI state switch delay requirements; and 
b) Switching delay between joint and separate TCI state indication methods. 
Proposal 2: To guarantee UE’s mobility performance, RAN4 shall agree that PCell/PSCell’s L1-RSRP measurement delay shall not be impacted by NSC measurements.
Proposal 3: RAN4 to agree that max number of TRPs (including serving and non-serving cells having different PCI and associated with single cell) for L1-RSRP measurements is [4]. 
Proposal 4: RAN4 to study the max number of supported NSC.
Proposal 5: The same L1-RSRP reporting range and accuracy can be reused for non-serving cell. 
Proposal 6: RAN4 to study measurement requirements for multiple beam pair groups. 
Proposal 7: RAN4 to study scheduling restriction on non-serving cell by taking serving cell scheduling restriction as baseline.  
Proposal 8: RAN4 to wait for further progress of RAN1 to analyse impacts of dynamic TCI state update medium on RRM requirements. 


	R4-2113823
	Huawei, HiSilicon
	Observation 1: In R15/R16, the TCI state/spatial relation switching delay requirements are defined separately for different signaling types.
Proposal 1: RAN4 shall study how to capture the TCI state switching delay requirements for Rel-17 unified TCI indication.
· Option 1: Reuse the existing structure of TCI state switching delay requirements and uplink spatial relation switch delay requirements.
· Option 2: Introduce a new section for Rel-17 unified TCI indication.
· FFS whether to separately define for different command types
· FFS whether to separately define for different TCIs
Proposal 2: The issues and suggestions as summarized in Table 3 can be considered to define the TCI switching delay requirements for Rel-17 unified TCI indication.
Proposal 3: RAN4 shall study whether the existing pathloss-RS switching delay can be reused in Rel-17.
Proposal 4: For L1-RSRP measurements of non-serving cell, the existing L1-RSRP measurement requirements of serving cell(s) can be used as baseline.
Proposal 5: Whether to limit the measurement RS of non-serving cell within SMTC window depends on RAN1’s decision, and it is suggested to define the requirements that can apply in both cases.
Proposal 6: It is suggested that UE only performs L1-RSRP measurements on the identified non-serving cell(s).

	R4-2114419
	Nokia
	Observation 1: Enabling L1-RSRP measurements of non-serving cell within SMTC windows allows L1-RSRP and L3 measurements to be performed simultaneously. 
Proposal 1: In FR1, legacy L1-RSRP measurement requirements can be used as a baseline for further enhancements when for the case when the measurement RS from the non-serving cell is within SMTC.  
Observation 2: Enabling L1-RSRP measurements of non-serving cell outside SMTC windows provides greater flexibility and possible shorter measurement delays at the expense of signalling overhead in configuring UE.    
Proposal 2: When the measurement RS for the non-serving cell is outside SMTC, legacy L1-RSRP measurement requirements can be used as a baseline for further enhancements for FR1 and FR2.  

	R4-2114430
	Qualcomm
	Observation1: L1/L2 based inter-cell mobility is out-of-scope. Per RP decision, RAN4 is asked to discuss the requirements for inter-cell beam management.
Observation2: inter-cell beam management only considers the intra-frequency scenario.
Observation3: Separate DL unified TCI state switch may be similar to legacy TCI switch. Separate UL unified TCI switch perform similar task as legacy UL spatial relation change while joint UL/DL TCI switch is a new scenario to be defined.
Proposal1: Ran4 to specify the requirements for the joint UL/DL TCI switch delay.
Proposal1.1: For completeness, requirements shall be discussed for separate DL only TCI switch and UL only TCI switch respectively as well. 
Observation4: RAN1 design supports PL-RS in the framework of unified TCI with pending open issues regarding some technical details. 
Proposal2: RAN4 to specify the requirements for PL-RS update under the framework of R17 unified TCI pending on finalized RAN1 design.
Proposal2.1: A joint PL-RS update and UL-only TCI state switch can be specified.
Observation5: In addition to RRC/MAC-CE based approaches, RAN1 design supports DCI based beam indication in the unified TCI framework which can be employed for DL only/UL only and DL+UL schemes.
Proposal3: RAN4 to specify the requirements for the DCI based beam indication utilizing the unified TCI.
Proposal3.1: RAN4 to clarify for defining the requirements for scenarios of DCI based beam indication, what channels shall be considered.
Proposal4: RAN4 to discuss whether existing RRC and MAC-CE based TCI switch requirements shall be expanded by incorporating the support for unified TCI.
Observation6: Non-serving cell SSBs are agreed RS for measuring and reporting which follows the R15 L1-RSRP flow per 104-e.
Proposal5: RAN4 to start with defining the requirements for intra-frequency L1 RSRP measurements on the SSBs of non-serving cells.
Proposal5.1: Existing L1 Measurement Reporting Requirements in 38.133 9.5.3 can be revisited or expanded to consider inter-cell SSBs L1-RSRP report.
Proposal6: Support calrifying the requirement of detecting PSS/SSS for getting to know the PCI for measuring the non-serving cell SSBs’ L1-RSRP in addition to defining the measurement period.
Proposal7: Support measuring the NSC target SSBs without the constraint of SMTC in line with the L1 RSRP measurement and report framework.
Proposal7.1: Notify RAN1 about RAN4’s conclusion to handle the L1 NSC SSB measurement without SMTC constraint. 
Proposal7.2: RAN4 to discuss whether to introduce the scheduling restriction if RAN1 design doesnot introduce the SMTC constraint of the non-serving cell RS.
Proposal8: RAN4 to discuss the requirements for MAC-CE and DCI based beam indication for inter-cell beam management.
Proposal8.1: The scenario of joint TCI switch for PDSCH/PUSCH can be the starter for inter-cell beam indication.
Observation7: RAN1 decision on SSB being used as indirect or direct QCL reference has RAN4 impacts.
Proposal9: RAN4 discussions assume that SSBs are direct QCL reference or hold till RAN1 reaches the conclusion.



Open issues summary
Sub-topic 2-1: Unified TCI for DL and UL 
Sub-topic description:
Based on submitted contributions, it is common understanding that RAN4 needs to specify the TCI switching delay requirements for unified TCI. More specific proposals on specifying TCI switching delay requirements have been provided. Also, Huawei provide different options on how to capture TCI switching delay requirements. In order to further progress, moderator propose a list of proposals to collect companies’ view in 1st round. Based on the outcome of 1st round discussion, additional proposals including sub-bullets for agreeable proposals in 1st round can be further discussed in 2nd round.  The target is to approve the WF in this meeting by capturing the agreeable proposals for further discussion. 
Can these proposals be agreed for unified TCI for DL and UL?   
· Proposals
· Proposal 1: RAN4 needs to specify the TCI switching delay requirements for joint TCI with UL and DL and separated TCI for UL. 
· Proposal 2: RAN4 needs to specify the delay requirements for TCI switch between joint and separate TCI state indication methods (Ericsson) 
· Proposal 3: RAN4 needs to specify the TCI switching for non-serving cell (Nokia, Apple) 
· Proposal 4: RAN4 shall study how to capture the TCI state switching delay requirements for Rel-17 unified TCI indication (Huawei) 
· Option 1: Reuse the existing structure of TCI state switching delay requirements and uplink spatial relation switch delay requirements.
· Option 2: Introduce a new section for Rel-17 unified TCI indication.
· FFS whether to separately define for different command types
· FFS whether to separately define for different TCIs
· Proposal 4;5: RAN4 needs to specify the requirements for PL-RS update under unified TCI framework (Samsung, Intel, Qualcomm)
· Recommended WF
· Collect companies’ view for these proposals in 1st round 
Sub-topic 2-2: L1 centric inter-cell beam management
Sub-topic description 
Based on the submitted contributions, it is common understanding that RAN4 needs to specify the intra-frequency L1-RSRP measurement requirements for non-serving cells. It is also recognized some design related to detailed measurement behaviour and requirements are still discussing in RAN1, e.g., SMTC constraint for non-serving cell measurement. Moderator propose to start the SMTC constraint related RAN4 discussion until RAN1 design is clear.  
In order to further progress the discussion, moderator propose to list several proposals to collect companies’ view in 1st round. Based on the outcome of 1st round discussion, additional proposals including sub-bullets for agreeable proposals in 1st round can be further discussed in 2nd round.  The target is to approve the WF in this meeting by capturing the agreeable proposals for further discussion.. 

Can these proposals be agreed for L1 centric inter-cell beam management?   
· Proposals
· Proposal 1: RAN4 needs to specify the intra-frequency L1-RSRP measurement requirements for non-serving cells (Samsung, Nokia, Apple, MTK, Intel, Ericsson, Huawei, Qualcomm) 
· Proposal 2: RAN4 needs to specify the intra-frequency L1-RSRP measurement accuracy requirements for non-serving cells (MTK) 
· Proposal 3: For inter-cell beam management, requirement will be defined if UE only measure one L1-RSRP from one cell. There is no requirement if UE receive multiple L1-RSRP simultaneously (Intel).
· Proposal 4: To guarantee UE’s mobility performance, RAN4 shall agree that PCell/PSCell’s L1-RSRP measurement delay shall not be impacted by NSC measurements. (Ericsson)
· Proposal 5: It is suggested that UE only performs L1-RSRP measurements on the identified non-serving cell(s) (Huawei) 
· Recommended WF
· Collect companies’ view for these proposals in 1st round 
Sub-topic 2-43: Update QCL definition 
Sub-topic description 
Apple proposed to further update the QCL definition to be applicable to PUCCH and PUSCH in Applicability of requirements for QCL. 
Can below proposal be agreed? 
· Proposals
· Proposal 1: Further update the QCL definition to be applicable to PUCCH and PUSCH in Applicability of requirements for QCL (Apple)
· Recommended WF
· Collect companies’ view in 1st round 

Companies views’ collection for 1st round 
Open issues 
Sub-topic 2-1: Unified TCI for DL and UL
	Company
	Comments

	Apple
	P1: Agree
P2: Don’t understand how it is different from P1.
P3: Agree
P4:  Agree
P5: Agree

	Intel
	Generally, we are fine with these proposals. Some of them are similar. 

	[bookmark: _Hlk80193308]CMCC
	For P1, one question for clarification, for the separated case, only separated TCI for UL is proposed, we would like to know why separated TCI for DL is not considered?

	MediaTek
	Support Proposal 1, 2, 3, 4 and 5.

	Ericsson
	Proposal 1: looks fine with us
Proposal 2: Clarification regarding proposal 2 we are not sure whether indication method is same for both P1 and P2. If the indication method is same, then it is no different from P1 else we may need different requirements;
Proposal 3: Looks fine with us
Proposal 4: Since RAN1 design is not completed yet, we feel it may be little early to discuss the requirement framework and structure of the specification for now. Our view is it can be FFS for now.  
Proposal 5: Looks fine with us.   

	Huawei
	P1: Agree
P2: Need more clarification the difference with P1. The TCI switching delay requirements shall be applied when QCL information of downlink and/or spatial relation information of uplink are updated by joint/separate TCI indication.
P3: Need more discussion on the case when the activated TCI state includes RS with different PCI.
P5: Agree

	Qualcomm
	P1: Agree
P2: FFS, which may be pending on RAN1 agreement on dynamic switch between the TCI indication methods.
P3: Agree
P4: Slightly prefer option2 as unified TCI can be an optional feature.
P5: Agree

	Moderator
	For proposal 1, for CMCC comments, at least it is moderator understanding that separate TCI for DL has been specified in current RAN4 spec which can be also applied for REl-17 unified TCI framework. Therefore, moderator suggest to confirm proposal 1 in the GTW session. 
For proposal 2, more clarifications from Ericsson is required to reach some common understanding on the proposal 2
For proposal 3, more discussion on the case when activated TCI includes RS with different PCI is requirements in GTW session. 
For proposal 4, no clear majority view on selecting option 1 or 2 is observed. Moderator suggest to postpone the discussions on spec structure to further RAN4 meetings. 
For proposal 5, Moderator suggest to confirm proposal 5 in GTW 

	Nokia
	P1: Agree
P2: Agree, it seems a part of P1 case.
P3: Agree
P4 : It is early to choose one option.
P5: Agree. a PL-RS can be indicated in either UL TCI or joint TCI state in Rel-17.

	vivo
	P1, P5: Follow GTW.
P2: Agree
P3: Agree in principle to clarification to the term ‘non-serving cell’ is needed. 
P4: Fine with moderator suggestion.

	Samsung
	P1: Agree
P2: Need further check whether the requirement is valid. May need more specific procedure from RAN1.
P3: More clarification is needed on this requirement, e.g. on the case when activated TCI includes RS with different PCI
P4: Not sure in current stage. Slightly prefer Option 2 but it may depends on the specific Rel-17 TCI requirements.
P5: Agree. 



Sub-topic 2-2 L1 centric inter-cell beam management 
	Company
	Comments

	Apple
	P1: Agree
P2: We need to first understand if different accuracy requirements are needed for non-serving cell. We can agree to further study this in RAN4. 
P3: We would need to specify measurement restriction if non-serving cell L1-RSRP measurements and serving cell measurements are on the same symbol. Regarding multiple non-serving cell measurement further discussion is needed. 
P4: This needs further discussion. It would depend on whether L1 measurement for non-serving cell is restricted to SMTC or not. If there is no restriction to be within SMTC, we might need to discuss P-sharing factor.
P5: We agree that this would be a valid condition, but we also need to clarify the procedure from RAN1 on how non-serving cells are configured for L1 measurement, whether its after L3 measurements? Otherwise we need to further discuss something like known cell condition. 

	Intel
	P1: Fine.
P2. Fine. Identify the non-serving cell L1-RSRP side condition and measurement period. Then decide if legacy accuracy requirement can be re-used.
P3: Support. According to the description in the WID:
Enhancement on multi-beam operation, mainly targeting FR2 while also applicable to FR1: 
…
2. 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) 
P4: Fine.
P5: It needs further discussion. Whether the requirement is defined only on identified non-serving cell(s). if L1-RSRP is configured inside SMTC, whether the cell identification can be performed by L3 measurement at least for FR1? 

	CMCC
	We support P1 and P2. It is necessary to specify the intra-frequency L1-RSRP measurement requirements, including delay requirements and accuracy requirements for non-serving cells.

	MediaTek
	Support Proposal 1, 2 and 4.
For Option 3, more discussion is needed what is the meaning of “There is no requirement if UE receive multiple L1-RSRP simultaneously” ? Does that mean no requirement if UE needs to measure multiple DL-RS for L1-RSRP simultaneously, i.e., DL-RSs are colliding in the same OFDM symbol? 
For Option 5, more clarification of “identified non-serving cell” is needed. In general, we agree with the timing for non-serving cell should be discussed and it depends on RAN1 discussion.

	Ericsson
	Proposal 1: Looks fine
Proposal 2: Looks fine 
Proposal 3: UE can have multiple panels (and be capable of IBM) and can receive from different directions simultaneously. Our understanding is 4 TRPs can be configured for L1-RSRP measurements. Our view is this restriction is not needed for IBM capable UE. 
Proposal 4: Looks fine
Proposal 5: Can be starting point without precluding anything at this stage.

	Huawei
	P1: Agree
P2: Agree
P3: Need more discussion on whether UE could perform L1-RSRP measurements simultaneously on RS with different PCIs.
P4: Need more discussion. According to our understanding, L1-RSRP measurements are used for beam management and L3 RRM measurements are used for mobility purpose. The intention to prioritize L1-RSRP measurement on SpCell need to be clarified.

	Qualcomm
	P1: Agree
P2: It belongs to the performance requirements which can be further discussed after core requirements are settled.
P3: Agreeable
P4: Should this be sPCell’s L3 RSRP measurement delay instead of L1 RSRP? Need clarifications.
P5: Share the similar view as Ericsson.

	Moderator
	Moderator suggest to confirm the following proposals in the GTW session, i.e., 
· Proposal 1: RAN4 needs to specify the intra-frequency L1-RSRP measurement requirements for non-serving cells (Samsung, Nokia, Apple, MTK, Intel, Ericsson, Huawei, Qualcomm) 
· Proposal 2: RAN4 needs to specify the intra-frequency L1-RSRP measurement accuracy requirements for non-serving cells (MTK) 
More discussions on proposal 3, 4 and 5 are required in GTW sessions. In general, clarifications from proponents, i.e., Intel (proposal 3), Ericsson (Proposal 4) and Huawei (Proposal 5) are required 

	Nokia
	P1: Agree
P2: Agree including discussion on reusing the existing requirement.
P3 : FFS : We note the behavior in Intel’s proposal is the baseline “for inter-cell beam management, a UE only measure one L1-RSRP from one cell.”  However, FFS if needing requirements or not”, because two-cell scenarios make various reception situations as corner cases. RAN4 needs to clarify UE behaviors first through discussion.
P4: FFS : Although the proposal makes sense as a goal, but RAN4 needs to further check if there is a corner case in practice..
P5 : RAN4 can start with such assumption in P5. It is up to how to configure non-serving cells.


	Intel
	For proposal 3, the wording is not accurate enough.
We try to clarify the requirement applicability for non-serving cell L1-RSRP measurement with single panel. 
The requirement will consider the scenario that at one time, UE will apply L1-RSRP for one single cell. We want to check with other companies, whether it’s common understanding for this?
The modified proposal will be:
For non-serving L1-RSRP measurement with single panel, requirement will be applied if UE only measure L1-RSRP from one single cell at a time. 


	vivo
	P1: Agree
P2: Agree
P3: FFS. 
P4: FFS. 
P5: FFS. Pending on RAN1 conclusions.

	Samsung
	P1: Agree
P2: Can be further discussed in performance part. It depends on whether the conditions change.
P3: Need further study on whether UE could perform L1-RSRP measurements simultaneously.
P4: Need further clarifications. The L1-RSRP measurement for NSC are used for beam management purpose.
P5: Basically fine as an assumption for requirement discussion.




Sub-topic 2-3 Update QCL definationefinition
	Company
	Comments

	Apple
	P1: We agree to update QCL definition to be applicable to UL channels and also include SRS as a source RS.

	Intel
	It needs further discussion if SRS will be considered in Rel-17 unified TCI state switch. For Rel-16, UL spatial info switch requirement only consider the case that UL beam is associated with DL reference signal and don’t consider SRS as reference signal.

	MediaTek
	Because it is the first time to discuss, we suggest to keep FFS in this meeting.

	Ericsson
	We in principle agree with Apple that update is required for QCL definition. 
However, we may need further discussion on how to capture it in spec. For example, to capture separate QCL definition for UL channels or have common text which covers both (like Apple mentioned in their paper).
To Intel: Our understanding is following is agreed in RAN1#102-e
On Rel.17 unified TCI framework, the following source RS types for UL TX spatial filter are supported:
· CSI-RS for tracking
· Note: SRS for BM, SSB, and CSI-RS for BM have been agreed in RAN1#102-e
· FFS (to be decided by RAN1#104bis-e): non-BM CSI-RS other than for tracking, non-BM SRS

Further in RAN1#104-bis-e following is agreed
On Rel.17 unified TCI framework, at least for dynamic-grant/configured-grant based PUSCH and all of dedicated PUCCH resources in a CC, there is no consensus in supporting non-BM CSI-RS other than for tracking and non-BM SRS as source RS types for UL TX spatial filter reference


	Huawei
	P1: According to our understanding, QCL assumption is used for downlink channel/RS and spatial relation assumption is used for uplink channel/RS. The terminology need to be aligned with RAN1’s discussion. Which type of RS can be used as a reference for QCL assumption of downlink channel/RS or as a reference for spatial relation assumption of uplink channel/RS needs to be discussed in RAN1.

	Qualcomm
	P1 can be supported per RAN1 agreements as shared by Ericsson.

	Moderator
	Based on the comments received so far, in general, companies agree to further discuss the update the QCL definition. It is better to have some discussions on the understanding of RAN1 agreements of SRS as reference RS in GTW session. 

	Nokia
	P1: We agree to the intention. ‘3.6.7 Applicability of QCL’ needs to be updated regarding UL. It will be good to make alignment on supportive UL channels/RS and terms with RAN1 spec.

	vivo
	P1: Agree.

	Samsung
	Similar as Nokia’s view but need to align with RAN1 definition.


Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	
	For unified TCI, the following agreements were reached in GTW session. 
· Specify TCI switching delay requirements for 
· Joint TCI with UL and DL 
· Separate TCI for UL
· FFS: TCI for DL
· Specify the requirements for PL-RS update under unified TCI framework
[bookmark: _GoBack]For inter-cell beam management, moderator suggest to confirm the following proposal based on e-mail discussions, i.e, 
· RAN4 needs to specify the intra-frequency L1-RSRP measurement requirements for non-serving cells 
· RAN4 needs to specify the intra-frequency L1-RSRP measurement accuracy requirements for non-serving cells 
· For non-serving L1-RSRP measurement with single panel, requirement will be applied if UE only measure L1-RSRP from one single cell at a time. 
· To guarantee UE’s mobility performance, RAN4 shall agree that PCell/PSCell’s L1-RSRP measurement delay shall not be impacted by NSC measurements. 
· UE only performs L1-RSRP measurements on the identified non-serving cell(s) 
For updated QCL definition, moderator suggest to continue discussions the understanding of RAN1 agreements of SRS as reference RS in the WF in 2nd round 
· Further update the QCL definition to be applicable to PUCCH and PUSCH in Applicability of requirements for QCL



Discussion on 2nd round (if applicable)
Overall, moderator suggest to continue discussions on the WF with above agreements and open issues in the 2nd round. Draft WF will be provided in the draft 2nd round folder. Companies can provide further comments with changes mark in the 2nd round. 
 
Topic #3: Link recovery procedure for FR2 serving cells
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary

	T-doc number
	Company
	Proposals / Observations

	R4-2113511
	Ericsson
	Proposal 1: RAN4 to agree that BFD has to performed on 2 BFD-RS sets in m-TRP operation.
Proposal 2: RAN4 to agree table 1 and table 2 as the evaluation period for SSB based BFD for each TRP in m-TRP operation.   
Table 1: Evaluation period of one SSB based BFD-RS set in m-TRP operation in FR1
	Configuration
	TEvaluate_BFD_SSB (ms) 

	no DRX
	Max(50, Ceil(5 ´ P) ´ TSSB)

	DRX cycle ≤ 320ms
	Max(50, Ceil(7.5 ´ P) ´ Max(TDRX,TSSB))

	DRX cycle > 320ms
	Ceil(5 ´ P) ´ TDRX

	Note:	TSSB is the SSB periodicity of the SSB in the set [image: ]. TDRX is the DRX cycle length.



Table 2: Evaluation period of one SSB based BFD-RS set in m-TRP operation in FR2
	Configuration
	TEvaluate_BFD_SSB (ms) 

	no DRX
	Max(50, Ceil(5 ´ P ´ N) ´ TSSB)

	DRX cycle ≤ 320ms
	Max(50, Ceil(7.5 ´ P ´ N) ´ Max(TDRX,TSSB))

	DRX cycle > 320ms
	Ceil(5 ´ P ´ N) ´ TDRX

	Note:	TSSB is the SSB periodicity of the SSB in the set [image: ]. TDRX is the DRX cycle length.



Proposal 3: RAN4 to agree table 3 and table 4 as the evaluation period for CSI-RS based BFD for each TRP in m-TRP operation.   
Table 3: Evalution period of one CSI-RS based BFD-RS set in m-TRP operation in FR1
	Configuration
	TEvaluate_BFD_CSI-RS (ms) 

	no DRX
	Max(50, [MBFD  P  PBFD]  TCSI-RS)

	DRX cycle ≤ 320ms
	Max(50, [1.5 × MBFD  P  PBFD]  Max(TDRX, TCSI-RS))

	DRX cycle > 320ms
	[MBFD  P  PBFD]  TDRX

	Note:	TCSI-RS is the periodicity of the CSI-RS resource in the set [image: ]. TDRX is the DRX cycle length.



Table 4: Evalution period of one CSI-RS based BFD-RS set in m-TRP operation in FR2
	Configuration
	TEvaluate_BFD_CSI-RS (ms) 

	no DRX
	Max(50, [MBFD  P  N  PBFD]  TCSI-RS)

	DRX cycle ≤ 320ms
	Max(50, [1.5 × MBFD  P  N  PBFD]  Max(TDRX, TCSI-RS))

	DRX cycle > 320ms
	[MBFD  P  N  PBFD]  TDRX

	Note:	TCSI-RS is the periodicity of the CSI-RS resource in the set [image: ]. TDRX is the DRX cycle length.



Proposal 4: RAN4 to agree that CBD has to performed on 2 CBD-RS sets in m-TRP operation.
Proposal 5: RAN4 to agree table 5 and table 6 as the evaluation period for SSB based CBD for each TRP in m-TRP operation.   
Table 5: Evaluation period of one SSB based  CBD-RS set in  m-TRP operation of FR1
	Configuration
	TEvaluate_CBD_SSB (ms) 

	non-DRX, DRX cycle ≤ 320ms
	Max(25, Ceil(3 ´ P ´ PCBD) ´ TSSB)

	DRX cycle > 320ms
	Ceil(3 ´ P ´ PCBD) ´ TDRX

	Note:	TSSB is the SSB periodicity of the SSB in the set [image: ]. TDRX is the DRX cycle length.



Table 6: Evaluation period of one SSB based  CBD-RS set in  m-TRP operation of FR2
	Configuration
	TEvaluate_CBD_SSB (ms) 

	non-DRX, DRX cycle ≤ 320ms
	Max(25, Ceil(3 ´ P ´ N ´ PCBD) ´ TSSB)

	DRX cycle > 320ms
	Ceil(3 ´ P ´ N ´ PCBD) ´ TDRX

	Note:	TSSB is the SSB periodicity of the SSB in the set [image: ]. TDRX is the DRX cycle length.



Proposal 6: RAN4 to agree table 7 and table 8 as the evaluation period for CSI-RS based CBD for each TRP in m-TRP operation.  
Table 7: Evaluation period of one CSI-RS based CBD-RS set in m-TRP operation of FR1
	Configuration
	TEvaluateC_CBD_CSI-RS (ms) 

	non-DRX, DRX cycle ≤ 320ms
	Max(25, Ceil(MCBD  P  PCBD)  TCSI-RS)

	DRX cycle > 320ms
	Ceil(MCBD  P  PCBD)  TDRX

	Note:	TCSI-RS is the periodicity of CSI-RS resource in the set [image: ]. TDRX is the DRX cycle length.



Table 8: Evaluation period of one CSI-RS based CBD-RS set in m-TRP operation of FR2
	Configuration
	TEvaluate_CBD_CSI-RS (ms) 

	non-DRX, DRX cycle ≤ 320ms
	Max(25, Ceil(MCBD  P  N  PCBD)  TCSI-RS)

	DRX cycle > 320ms
	Ceil(MCBD  P  N  PCBD)  TDRX

	Note:	TCSI-RS is the periodicity of CSI-RS resource in the set [image: ]. TDRX is the DRX cycle length.



Proposal 7: RAN4 to agree that delay required from BFD on TRP to SR transmission on TRP for BFR procedure is given by T = T1 x Ceil((T2+D) /T1); Where:
· T1 is equal to the periodicity of PUCCH configured with schedulingRequestIDForBFR. 
· T2 = TEvaluate_CBD is the evaluation period.  
D is the UE Processing time and value of D is [2ms].


	R4-2113543
	vivo
	Observation 1  The motivation of this link recovery study is mainly for the scenarios in FR2 where either mobility is high or the longer DRX cycles, e.g. >320ms, are used.
Observation 2  In FR2 HST WI, the potential enhancement for beam failure recovery, including the Rx beam sweeping factor is already discussed, which is for the FR2 high mobility scenarios.
Proposal 1  RAN4 may need firstly achieve common understanding on the motivation of the investigation on FR2 link recovery procedure


	R4-2113824
	Huawei, HiSilicon
	Proposal 1: Due to introducing TRP-specific BFR in Rel-17, RAN4 study whether the existing sharing strategy of BFD/CBD measurements can be reused. If not, RAN4 needs to study the sharing strategy of BFD/CBD measurements in Rel-17.



Open issues summary
For link recovery procedure, the objective in WID is 
· Investigate if the requirements on link recovery procedure is suitable for FR2 serving cells [RAN4]
It is pointed out in vivo paper, the motivation of investigation of link recovery procedure for FR2 serving cell is is mainly for the scenarios in FR2 where either mobility is high or the longer DRX cycles. On the other hand, it was also pointed RAN4 shall focus on specifying TRP specific BFD/CBD/BFRQ assuming REl-17 RAN1 design on introducing up to 2 RS sets for BFD and CBD respectively for this objective. Therefore, moderator suggest to further clarify the scope of objectives of link recovery procedure in 1st round e-mail discussions. 
· The scope of objective related to link recovery procedure is 
· Option 1: To investigate if the existing link recovery requirements applicable for FR2 serving cell where either mobility is high or the longer DRX cycles, e.g. >320ms, are used (vivo)
· Option 2: To specify the requirements for TRP specific BFD/CBD/BFR requirements assuming up to 2 RS set configured for BFD and CBD (Huawei, Ericsson) 
· Option 3: Others 
· Recommended WF
· Collect companies’ view in 1st round 
Companies views’ collection for 1st round 

	Company
	Comments

	XXXApple
	Our understanding is that the objective in the WID is related to Option 1. The enhancements for TRP specific BFR are specified under the first bullet:
[image: ]
To discuss further on option1, we would like to understand the motivation for investigating if the current link recovery requirements need further enhancement. If the enhancement is for high mobility, what is the targeted scenario in FR2. For longer DRX cycles, if the delay is very long for > 320ms, our understanding is that the option to configure short DRX is always available to the network.  


	Ericsson
	Our understanding is Option 2.
In our understanding HST related link recovery procedures are discussed (or to be discussed) in HST WI. 
Further as per our understanding in this WI RAN4 shall discuss multi-TRP related link recovery procedures, which are TRP specific.

	Huawei
	Based on the achieved agreements in RAN1, our understanding is option 2.
The existing link recovery requirements are applicable for DRX cycle >320ms. For option 1, the target scenario need to be clarified. 

	Qualcomm
	For option1, HST-FR2 agreement was for CPE type of device. So we wonder if it’s needed to study similar aspect for handheld devices. 
For option2, this can be FFS preferably for the next meeting.

	Moderator
	Not so many comments collected. Clarifications from proponent, i.e., vivo, Huawei/Ericsson in GTW can help the progress

	Nokia
	Agree to option-2. 
Option-2 mentions BFD/CBD/BFR requirements, we think including RLM requirement as well. We wonder why RLM is not included in the option-2. We notice that RAN1 discusses BFD/CBD/BFR procedures more, but RLM discussion is also listed for NSC support.

	vivo
	The relation between option 2 here and the simultaneous reception channel/RS with different QCL type D discussed in P3 need to be clarified.
It is suggested that RAN4 can achieve common understanding during this meeting.

	Samsung
	Can be further discussed in 2nd round. Option 1 is similar as FR2 HST.


  
Summary for 1st round 

	
	Status summary 

	
	Link recovery procedure for FR2 serving cells were discussed in the GTW session. Based on Chairman guideline, i.e., 
Continue discussion in the 2nd round. If no consensus reached, further clarifications on WID objective need to be discussed in RAN
At least in Moderator understanding, eventually RAN4 will discuss the TRP specific BFD/CBD/BFR/RLM for mTRP operation. The intension is to clarify the scope in RAN4 for the dedicate bullet in the WID, i.e., 
· Investigate if the requirements on link recovery procedure is suitable for FR2 serving cells [RAN4]
Therefore, moderator suggest to have WF on the link recovery procedure discussions in the 2nd round. 


Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.


Topic #4: LS to other WG 
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2113509
	Ericsson
	Proposal 1: On question 1, RAN4 to reply to RAN3 as following. 
Non-serving cell is also a serving cell on which UE data is scheduled along with serving cell in inter-cell multi-TRP operation model. From RAN4 perspective, this is the assumption we make to define RRM requirements (e.g., interruption requirements, link recovery requirements, etc.) in RAN4.
Proposal 2: On Question 2 and 3, RAN4 to reply to RAN3 saying RAN4 is not involved in the definitions or procedures described in the question 2 and 3.



Open issues summary
Companies are encouraged to provide comments on proposed resposne LS to RAN3 in 1st round. If RAN4 agree to send LS to RAN3 in 1st round, detailed draft of LS can be discussed in 2nd round e-mail discussions.  
Companies views’ collection for 1st round 
Comments on draft response to RAN3 in R4-2113509
	Company
	Comments

	Apple
	Our understanding is that the questions are directed to RAN1 rather than RAN4, since the term ‘non-serving cell’ came from RAN1 LS. 

	Intel
	We think that RAN4 may not need to reply the LS. These questions are more related to RAN1/RAN2.
For question 3, the updated WID has clarify that only intra-frequency case will be considered.

	Ericsson
	Our understanding is LS is directed to RAN4 along with RAN1 and RAN2. As we can see RAN4 was not in CC. Further there was a clear action (copied below) to RAN4 along with RAN1 and RAN2.
ACTION:   RAN3 kindly asks RAN1, RAN2 and RAN4 to take the above into consideration, and provide answers to the above questions if your group is involved.
Since there was clear action to RAN4, and RAN3 may not know if RAN4 is involved or not and may be expecting a reply LS from RAN4. 
In our understanding it is essential to send LS to RAN3 conveying answers from RAN4 point of view so that RAN3 work can be progressed. 

We can further discuss the LS text in second round.

	Huawei
	For Questions 1-3, RAN1 asked for RAN2’s reply, and RAN4 does not need to reply these questions.

	Qualcomm
	In our understanding, NSC refers to a neighbor cell with a different PCI in the context of inter-cell beam management. As to the inter-cell mTRP, we are not sure if NSC has been introduced and defined by RAN2.  
As it would be best to defer the explanation of definition to RAN2, we agree it is not necessary for RAN4 to reply or reply to RAN3 that RAN4 is not involved in the definition of NSC in the context of inter-cell mTRP.

	Moderator
	It can be observed not so many companies (except Ericsson) in the favor of response LS to RAN3 assuming RAN1/2 will response RAN3. If it can be confirmed in GTW, this topic can be closed

	Nokia
	We have the same view as Huawei. The main discussion body is RAN1.

	vivo
	Agree with QC. The definition of ‘non-serving cell’ should be clarified in RAN1 or RAN2. For measurement, it could be L1-RSRP beam measurement of the neighbor cell and/or the L1-RSRP beam measurement of the cell with different PCI. The term for such cell is being discussed in RAN1/2.

	Samsung
	It seems no strong motivations to reply the LS. Can be further discussed.


Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	
	Tentative agreements:
As discussed in the GTW session, per Chair guideline, draft LS will be discussed in the 2nd round 
Candidate options:
Recommendations for 2nd round:
Continue discussions the LS text in the 2nd round 


Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.

Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on FeMIMO RRM 
	Samsung
	WF is supposed to capture the agreements and open issues for overlall RRM impact and multi-beam opearation 

	WF on link recovery procedure for FR2 serving cells
	vivo
	

	Response LS to RAN3 on definition of non-serving cells
	Ericsson
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-210xxxx
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-210xxxx
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
Annex 
Contact information
	Company
	Name
	Email address

	Moderator (Samsung)
	Xutao Zhou
	xutao.zhou@samsung.com

	Apple
	Manasa Raghavan
	Manasa.raghavan@apple.com 

	CMCC
	Jingjing Chen
	chenjingjing@chinamobile.com



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
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2. Enhancement on the support for multi-TRP deployment, targeting both FR1 and FR2:
a. Identify and specify features to improve reliability and robustness for channels other than PDSCH
(that is, PDCCH, PUSCH, and PUCCH) using multi-TRP and/or multi-panel, with Rel.16 reliability
features as the baseline
b. Identify and specify QCL/TCl-related enhancements to enable inter-cell multi-TRP operations,

assumini multi-DCI based multi-PDSCH receition based on Rel-15/16 TCI framework

d. |[Enhancement to support HST-SFN deployment scenario:
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