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Introduction
The main Topics to be discussed are:
· L1-RSRP Measurements
· TCI State switching
· Receive Time Difference.
Topic #1: L1-RSRP measurements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304052
	Nokia, Nokia Shanghai Bell
	Proposal 1:RAN 4 to consider requirements for both SSB based and CSI-RS based measurements.
Observation 2:When the network configures different RS for L1 and L3, there might not be any L3 reports for L1 measurements.
Proposal 2:RAN 4 to not introduce L1 RSRP and GBBR restrictions based on previous L3 reports.RAN 4 to not introduce L1 RSRP and GBBR restrictions based on previous L3 reports.
Observation 4:L1 measurement delay can increase speed of group based reporting and therefore help UEs to quickly establish 4 layer MIMO with multiple TRPs. 
Observation 5:Beam sweeping scaling factor influences beam failure detection and recovery time and can therefore influence the robustness of the beam tracking and how quickly the interruptions due to beam failure last.
Observation 6:Depending on advanced multi-Rx UE architectures, beam sweep scaling factor can be optimized in FR2 UEs.
Observation 7:Reducing beam sweeping factor N leads to performance gain in terms of better beam management performance and throughput performance.
Proposal 3:RAN 4 to consider reducing beam-sweep scaling factor.
Proposal 4:Introduce signaling for the UE to indicate beam sweeping scaling factor.
Observation 8:Groups reported in GBBR in rel-17 are for simultaneous reception, but it is not clear if groups provide increased number of layers.
Observation 9:Conditions under which a UE reports GBBR groups are currently unclear.
Proposal 5:RAN 4 to discuss the  requirements for group based beam reporting rel-17 to include conditions in which the UE reports a groups
Proposal 6:The UE shall report a group in group-based beam reporting rel-17 if the following conditions are met for two reference signals RS#n and RS#m:
a. The experienced receive time difference between RS#n and RS#m does not exceed the UE supported maximum receive time difference
b.The difference between the RSRP level measurements from RS#n and RS#m does not exceed a threshold (e.g. X dB)
c.The combined rank when considering RS#n and RS#m is larger than the achievable rank from either RS#n or RS#m.
Observation 10:Beam sweeping scaling factor is used for calculating measurement delay for L1-RSRP, L1-SINR, RLM, link recovery procedures and TCI switching delay.
Proposal 7:L1 measurement delay is considered for L1-RSRP, L1-SINR, group-based beam reporting, RLM, Link recovery procedures, and TCI switching. Additionally, L1-SINR measurement delay is computed in a similar way as the L1-RSRP. However, one big difference is that there is currently no GBBR defined for SINR in Rel 17.
Observation 11:The requirements for L1-RSRP measurement delay and L1-SINR measurement period are similar for multi Rx operation.
Observation 12:GBBR-r17 does not support L1-SINR reporting.
Proposal 8:Changes in non group-based L1-RSRP measurement delay due to multi Rx operation are also considered for L1-SINR.

	R4-2304132
	Apple
	Proposal 1: It is proposed to discuss if RAN4 needs to specify requirement for UE group-based beam reporting, including AoA offset, beam reporting criterion other than the one based on RSRP, and regular UE beam reporting to inform the beam pair is usable.
Observation 1: Whether and how much beam sweeping factor N can be reduced depends on UE L1 measurement strategy and on UE panel implementation.
Proposal 2: It is proposed to have a new UE capability of beam sweep factor for multi-RX capable UE. It is up to UE to report it (<8). 
Proposal 3: Given a reduced beam sweeping factor, if the current L1-RSRP measurement period remains unchanged, the current scheduling/measurement restrictions can be relaxed.
Proposal 4: A new UE capability should be needed to indicate whether the UE can support simultaneous reception of data and L1 measurement. However, final decisions on UE capability are postponed until the relevant requirement nears its completion and the impact on UE implementation is clearly understood.
Proposal 5: It is proposed to reuse the existing sharing factor.

	R4-2304243
	Intel Corporation
	Proposal 1: The possible two resource sets configurations for group based reporting are:
1. Two SSB based resource sets
2. Two CSI-RS based resource sets 
3. One SSB based resource set and one CSI-RS based resource set 
Observation 1: Repetition ON will apply for all resources in the resource set.
Observation 2: When CSI-RS resource with repetition ON is configured, the TX beam will be the same for one RS. CSI-RS with repetition ON is used to refine RX beam and it’s not used to choose the TX beams. UE only report L1-RSRP and no beam indication will be reported.
Proposal 2: CSI-RS resource with repetition ON will not be configured for group based reporting.
Observation 3: From the RAN1 definition, group based reporting is only configured for aperiodic reporting. 
Proposal 3: Rel-17 group based reporting is only configured for aperiodic reporting.
Observation 4: L3/L1 measurement can be used as pre-condition for configuring group based reporting only if two RSs in L3/L1 reports are measured by two panels respectively. 
Proposal 4: Further discuss whether L3/L1 results can be used as pre-condition for group based reporting. Only if the two RSs in L3/L1 report are measured by two panels respectively, L3/L1 report can be used to guarantee the signal quality of two RSs for group based reporting. 
Observation 5: From RAN1, beam will be chosen based on largest L1-RSRP.
Proposal 5: For the beam pair selection, UE choose the first beam by the largest L1-RSRP among all results and choose the 2nd beam which has 2nd largest L1-RSRP among results measured by another panel in the other resource set.
Proposal 6: Beam quality of reported beam pair needs to be guaranteed. RAN4 needs further discuss how to define beam quality requirement for reported beam pair. 
Proposal 7: RAN4 to discuss how to calculate L1-SINR for choosing beam pair.
Proposal 8: RAN4 to further discuss how to define reporting format when no good beam pair can be reported.
Observation 6: For L1 measurement of one RS, UE need to sweep on two panels for full spatial coverage if no prior measurement is performed.
Observation 7: With prior L3 measurement information, spatial scope for beam sweeping can be reduced, then less RX beams sweeping is possible. 
Proposal 9: RX beam sweeping factor is defined for the worst case, i.e. RX beam sweeping times needed on two panels for full spatial domain coverage. 
Proposal 10: For group based reporting, it’s possible for UE to reduce RX beam sweeping factor from 8 to 4.
Proposal 11: When two SSB based resource sets are configured, the measurement period for one SSB resource can be reduced since RX beam sweeping factor is reduced.
Proposal 12: For periodic CSI-RS resources in a resource set configured with repetition OFF. N=1. the configured CSI-RS should be QCL-type D with one source SSB or CSI-RS configured for L1 or L3 measured before.
Proposal 13: When two CSI-RS resource sets are configured, the measurement period for one CSI-RS resource with repletion OFF is the same as legacy.
Proposal 14: When one SSB resource set and one CSI-RS resource set are configured, if SSB and CSI-RS are not overlapped, for SSB/CSI-RS resource, the measurement period is the same as that defined for two SSB/CSI-RS resource sets case. 
Proposal 15: When one SSB resource set and one CSI-RS resource set are configured, if SSB and CSI-RS are overlapped, further discuss whether to define sharing or measurement restriction.

	R4-2304370
	Qualcomm 
	L1 Measurement Accuracy Requirements and UE Implementation
Observation 1: UE Rx beam management and TRP beam selection for L1 measurements and reports are left to UE implementation.
· gNB Tx beam selection for L1 measurement report
· According to RAN1 specification, a selection of L1 measurement results among configured multiple measurement results is up to UE implementation.
· UE Rx beam selection for L1 measurements
· UE may consider multiple criteria when selecting measurement results for the report, and it is also up to UE Rx beam codebook design.
· UE L1 measurement for a measurement resource with simultaneously formed two beams
· When UE processes one measurement resource from a TRP, the UE may measure L1-RSRP received from one Rx beam or two Rx beams, which is up to UE implementation
Proposal 1: RAN4 to not define L1 measurement accuracy requirements when incident angles of multiple measurement resources from two TRPs are not identical unless the following ambiguities can be resolved by, e.g. introducing a new measurement quantity and UE behavior
· criteria of UE Rx beam selection and measurement resource selection
· dependency on UE beam codebook design
Types of Measurement Resources for Group-based L1-RSRP
Observation 2: For R17 group-based L1-RSRP measurements, mixed reference signal types are not allowed.
Proposal 2: RAN4 to not consider different types of measurement resources for group-based L1-RSRP measurements, i.e. no requirements for a mixture of SSB and CSI-RS based group L1-RSRP measurements.
L1 Measurement Applicability
Proposal 3: Group-based L1 measurement period requirements are applicable only when a valid L3 measurement report associated with the L1 measurement resources was sent during the last [5] seconds
L1 Measurement Period Requirements
Proposal 4: A UE Rx beam sweeping factor of N during SSB-based L1 measurements can be lowered to N/2 only if any one of the following conditions is met:
· UE is configured with active TCI states from two TRPs, and the association between the TCI states and the TRPs is explicitly known to the UE, i.e.
· (single DCI based mTRP) at least one of the codepoints in the active TCI list for PDSCH includes two reference resources for qcl-TypeD from respective TRPs
· (multi DCI based mTRP) two CORESETs QCL’ed with two reference resources for qcl-TypeD are configured
· SNR > XdB for each TRP, where rank > 2 is expected
· Group-based L1-RSRP measurement is configured based on L3 measurements for the same measurement resources
· FFS on the following:
· a new UE capability
· RLM
· LR (BFD and CBD)

	R4-2304708
	LG Electronics Inc.
	-	Proposal 1: Introduce reduced Rx beam sweeping factor for L1 measurements along with the capability of supported Rx beam sweeping factor.
-	Proposal 2: Do not introduce the requirements for group based reporting since intra-cell based mTRP is considered. If redueced beam sweeping factor is introduced, it should be reflected in SSB based L1-RSRP measurement requirements.

	R4-2304789
	Xiaomi
	Observation 1: Rel-17 group-based reporting is used as a prerequisite to define the requirement and hence only intra-cell m-TRP is supported.
Observation 2: For the groupbasedbeamreporting-r17, there are two CSI resource sets can be configured and for each CSI resource set, it can be CSI-SSB resource set or nzp-CSI-RS resource set.
Observation 3: The SSB-based and CSI-RS based L1-RSRP measurement delay are related to different beam sweeping factors.
Observation 4: For non-overlap of two panel assumption, there will be no beam sweeping factor reduction for SSB based L1-RSRP.
Observation 5: For fully overlap of two panel assumption, the beam sweeping factor can be enhanced from 8 to 4 for SSB based L1-RSRP.
Observation 6: Beam sweeping factor N for CSI-RS is based on the repetition configuration, maxNumberRxBeam UE capability and Nres_per_set configuration.
Proposal 1: It is proposed to define the L1-RSRP measurement delay with three different cases as:
1, both SSB-based L1-RSRP measurement delay
2, both CSI-RS based L1-RSRP measurement delay
3, SSB and CSI-RS based L1-RSRP measurement delay
Proposal 2: The beam sweeping factor can be reduced as N= floor(m/2) + 8 – m where m is the overlapped of the two panels.
Proposal 3: The scaling factor can be a UE capability.
Proposal 4: No UE L1-RSRP measurement delay enhancement for two CSI-RS based L1-RSRP case.
Proposal 5: Each SSB or CSI-RS based L1-RSRSP measurement delay requirement apply when the CSI resource sets are configured as one for SSB and one for CSI-RS.

	R4-2304855
	CMCC
	Observation 1: the existing L1-RSRP measurement delay is rather long, which is not good for beam management.
Observation 2: whether RX beam sweeping factor for L1-RSRP measurmeent can be reduced depends on UE implementation.

Proposal 1: with multiple RX reception,  it is possible to reduce L1-RSRP measurement delay.
Propasal 2: with multiple-RX reception, it is proposed to allow UE further indicate whether  the reduction of RX beam sweeping factor for L1-RSRP measurment can be supported or not.

	R4-2304996
	ZTE Corporation
	Observation 1: L1-RSRP group-based report is supported from R15 and is further enhanced in R17. L1-SINR group-based report is supported from R16. Three corresponding UE capabilities: groupBeamReporting, groupSINR-reporting-r16 and mTRP-GroupBasedL1-RSRP-r17 were identified in R15, R16 and R17 respectively.
Observation 2: The three corresponding UE capabilities are all optional type.
Observation 3: Before receiving the group-based report, the NW can not schedule the data which would be simultaneously received with other data or RS.
Observation 4: Since RAN1 has specified that only same type of RSs is allowed to report as a beam pair, for the case of intra-cell mTRP, in terms of simultaneous RS reception, only the combination of CSI-RS and CSI-RS is allowed. If the case of inter-cell mTRP can be further considered, the combination of SSB and SSB is also possible.
Observation 5: For the case of a single panel has been down-selected by previous RRM measurement(named as Assumption 1), the Rx beam sweeping during L1-RSRP measurement is performed only by a single panel. While for other case(named as Assumption 2), the Rx beam sweeping during L1-RSRP measurement is performed by multiple panels.
Observation 6: From RAN1 perspective, once the group-based report configured for the UE, no matter the measurement result is good or not, the UE always reports some group pairs. Not any fallback mechanism allowed to support the group-based report switching to non group-based report when not any beam pair can work with good performance.
Proposal 1: Under the prerequisite of group-based report, some additional side condition is needed to guarantee the UE performing the SSB/CSI-RS based L1-RSRP measurement by a single panel. Such side condition can be some RSRP threshold for the group report. 
Proposal 2: Under Assumption 1, i.e. L1-RSRP measurement is performed only by a single panel down-selected by RRM measurement, no room to reduce the scaling factor of Rx beam sweeping.
Proposal 3: Under Assumption 2, i.e. L1-RSRP measurement is performed by multiple panels, UE can perform partial beam sweeping by each panel at the same. So the beam sweeping factor can be reduced. 
· For the case of each panel can cover half of the fully beam directions, the beam sweeping factor can be reduced by a half, i.e. from N to N/2.
· For other cases, the beam sweeping factor can be reduced from N to maximum[N1, N2], here N1and N2 refer to the number of beams covered by each panel respectively.

	R4-2305041
	vivo
	Proposal 1: No specific new requirements for group-based beam reporting are necessary to be defined and existing L1-RSRP measurement requirements are applicable for group-based beam reporting.
Proposal 2: No sharing factor enhancement for L1-RSRP measurement is considered in Rel-18.
Proposal 3: RAN4 is to further study if L3 measurement results are always available to be used for L1-RSRP measurement.
Proposal 4: Beam sweeping factor reduction is only feasible for the cases, if any, that L3 measurement results are NOT available to be used for L1-RSRP measurement.

Observation 1: Requirements for L1-RSRP measurement are considered as enhancement for multi-Rx capable UE.
Observation 2: There is benefit on throughput performance if beam sweeping factor can be reduced for L1-RSRP measurement.

	R4-2305162
	MediaTek inc.
	Observation 1: N cannot be reduced for all UEs because it depends on UE implementation.
Proposal 1: Reducing the value of N in L1 measurement (L1-RSRP/BFD/CBD/RLM) delay requirement should be up to UE’s capability.
Proposal 2: In L1 measurement (L1-RSRP/BFD/CBD/RLM) delay requirement, P factor should not be enhanced due to simultaneous L3 and L1 measurement is not supported in R18.
Proposal 3: Not discuss this issue because L1-SINR is not supported by Rel-17 group-based reporting.


	R4-2305209
	Samsung
	Proposal 1: For group based reporting scope, Rel-17 group based reporting using differential RSRP can be considered for simultaneous reception
 Proposal 2: When the spherical coverage due to different panels are purely non-overlapped, and each panel can cover half of the total beam direction, N can be reduced to N/2, which is the best value.
Proposal 3: Assume that different TRPs links to diverse SSB indexes, and NW can signal the SSB index per TRP, the sweeping factor N can be reduced to , the concrete value of  depends on UE implementation
Proposal 4 : The Psharing factor should be kept, and the existing Psharing factor  definition can be re-used in Rel-18 multi-Rx WI

	R4-2305229
	OPPO
	Proposal 1: Beam sweeping factor reduction is feasible at least for SSB-based L1-RSRP, RLM and BFD/CBD measurement. FFS for CSI-RS based L1 measurement.
Observation 1: Different Rx Beam sweeping/adjustment schemes (e.g., non-overlapping, partial overlapping, or fully overlapping with previous swept directions) may lead to different beam sweeping factors.
Proposal 2: Study the impact of different Rx Beam sweeping/adjustment schemes on Rx sweep factor.
Proposal 3: Study the conditions under which RS and RS/data signals can be received simultaneously (e.g. signals grouped together in a group report, 2 AoAs reception of RS and data). FFS additional signaling/capability

	R4-2305314
	Huawei, HiSilicon
	Observation 1: For the same RS, the best beam measured from non-group-based L1-RSRP reporting can be different the best beam measured from group-based L1-RSRP reporting.
Proposal 1: For R18 multi-Rx DL receptions, it is suggested not to consider beam sweeping factor reduction for L1-RSRP measurements.
Proposal 2: For R18 multi-Rx DL receptions, it is suggested not to consider simultaneous L1-RSRP measurements on a pair of RSs when one of them is SSB resource or CSI-RS resource with repetition on.
Observation 2: For group-based beam reporting, a RS from one resource set cannot be always paired with any RS from the other resource set.
Proposal 3: For group-based L1-RSRP measurements, any pair of two RSs from different resource sets cannot always be considered to be received simultaneously.

	R4-2305769
	Ericsson
	· Proposal 1 (RS types for simultaneous L1-RSRP reception): For L1-RSRP measurement reporting, RAN4 defines requirements for simultaneous CSI-RS + CSI-RS reception (i.e., two simultaneous CSI-RSs). Deprioritize L1-RSRP based on simultaneous SSB+SSB reception.

· Proposal 2 (multi-rx conditions): The enhanced L1-RSRP measurement requirements for simultaneous reception of two RSs shall apply, provided at least the following conditions are met:
· Condition #1: UE has the multi-rx operation capability (to be replaced with the exact capability name, with a relevant reference in the specification),
· Condition #2: UE is configured with dual TCI,
· Condition #3: UE is not configured with CA or DC,
· Condition #4: The simultaneously received RSs are in PCell only, 
· Condition #5: Both RSs and their associated signals in the QCL type D infos are detectable during the entire measurement period,
· Condition #6: The RSs are configured to have common (overlapping in time) RS occasions,
· Condition #7: The side conditions, applied in the common RS occasions, hold.
· Condition #8: The measured RS is being received simultaneously with another RS, where the two RSs have QCL-TypeD with different references.
· Proposal 3: For multi-rx operation, the measurement period is enhanced by a new scaling parameter L. L=1 for non-simultaneous reception, L=TBD<1 (e.g., L=½ ) when multi-rx operation is activated and the necessary conditions for multi-rx operation are met.
	Configuration
	TL1-RSRP_Measurement_Period_CSI-RS (ms) 

	non-DRX
	max(TReport, ceil(M*P*N*L)*TCSI-RS)

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*M*P*N*L)*max(TDRX,TCSI-RS))

	DRX cycle > 320ms
	ceil(M*P*N*L)*TDRX

	Note 1:	TCSI-RS is the periodicity of CSI-RS configured for L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.
Note 2:	the requirements are applicable provided that the CSI-RS resource configured for L1-RSRP measurement is transmitted with Density = 3.


Observations:
· Approach 1: Beam sweeping factor N reduction
Disadvantages of Approach 1: 
· The multi-rx gain is not always from beam sweeping only,
· In many cases N=1 already,
· Re-interpreting the meaning of the legacy definition of a parameter is not always desirable and may impact the implementation,
· Companies could not agree for several meetings to follow Approach 1 and not Approach 2.
· Approach 2: Sharing factor reduction
Disadvantages of Approach 2: 
· The multi-rx gain is not always from sharing only
· Re-interpreting the meaning of the legacy definition of a parameter is not always desirable and may impact the implementation
· Companies could not agree for several meetings to follow Approach 2 and not Approach 1.
· Approach 3 (preferred): Introducing a separate scaling factor for multi-rx
This approach is cleaner, since it does not re-interpret the legacy parameters.
· It also addresses the disadvantages of Approach 1 and Approach 2, since there is no need to explicitly write in the specification when the reduction is due to beam sweeping or due to sharing factor reduction, leaving flexibility for UE implementation.Proposal 4 (L1-RSRP accuracy): The same accuracy requirements apply for L1-RSRP with and without multi-rx operation.



Open issues summary
Several issues related to L1-RSRP measurements are still open. The following open issues should be discussed in order to progress the work and proceed with the definition of the actual requirements.
· Reference signals from measurements
· Beam sweeping/Sharing/Scaling factor reduction
· Group based beam reporting requirements
· L1-RSRP
· L1-SINR
· Simultaneous reception of data and L1 measurement
· A list of conditions for the enhanced requirements to apply
· The impact of partial overlap of RS measurement occasions (fully overlap is assumed in other discussion sub-topics)
 

Sub-topic 1-1: Reference signals for measurements
Sub-topic description:
Open issues and candidate options before meeting:
Issue 1-1: Which reference signals to be considered for multi-rx L1 measurement requirements
· Proposals
· Option 1: SSB and CSI-RS
· Option 2: Consider only CSI-RS+CSI-RS and deprioritise SSB+SSB
· Recommended WF
· Needs further discussion. 

	Company
	Comments

	LGE
	Fine with option 2 for simultaneous reception perspective, but for only measurement requirement, SSB+SSB can be considered.

	Huawei
	Support option 2. 
Furthermore, consider only CSI-RS without repetition=on and deprioritize CSI-RS with repetition=on.

	MTK
	Firstly, we want to clarify whether this is not about simultaneous reception or only about whether we allow some combination in the RS when configuring GBBR. In our understanding, (because this is related to Issue 1-3-4) we believe that this is only about the configuration issue. 
1. With above understanding, we are OK with Option 1, which includes three cases 1) SSB+SSB, 2) CSI-RS+SSB, 3) CSI-RS+CSI-RS. 
Regarding Option 2, we do not see a reason to focus on only CSI-RS+CSI-RS case.

	Qualcomm
	It is not clear if multi-Rx is a “simultaneous Rx in the time domain” or “simultaneously formed Rx beam based measurements on different resources.”
Our understanding is, here the point is “simultaneously formed Rx beam based measurements on different resources,” meaning whether the resources are TDM’ed or not does not matter much.
Thus, we support “SSB + SSB” and “CSI-RS + CSI-RS.”

	Intel
	SSB can be configured for both group or non-group based reporting. 

	Samsung
	From our understanding, the main question is the definition of “simultaneous reception” is still confused. Suggest to discuss it first
If we use term “overlapping/partial overlapping OFDM symbols” to define simultaneous reception. Based on our consideration, we can deprioritize L1-RSRP measurement requirement based on simultaneous SSB+SSB reception.
Otherwise, both SSB and CSI-RS are need to be considered

	Ericsson
	Option 2

	Nokia
	We agree with option 1. 

	ZTE
	it mentions the RS configured for group-based reporting or the RS can be simultaneously reception? It is not very clear the motivation of the RS combination discussion here.

	Apple
	We support Option 1, including three cases 1) SSB+SSB, 2) CSI-RS+SSB, 3) CSI-RS+CSI-RS. For GBBR, 2) can be clarified with RAN1/2. 

	Xiaomi
	Agree with apple as also listed in our paper, SSB+SSB, CSI-RS+CSI-RS and CSI-RS+SSB should all be included.

	vivo
	The issue is not clear to us. It seems this is for simultaneous reception. We agreed in the last meeting that RS combination for simultaneous reception is discussed with measurements requirements.



Sub-topic 1-2: Beam sweeping/Sharing/Scaling factor reduction 
Sub-topic description 
Three approaches are proposed for discussion in this meeting 
· Approach 1:  Beam sweeping factor reduction
· Approach 2: Sharing factor reduction for L3 and L1measurements
· Approach 3: Separate scaling factor for multi-RX
Note: the approaches do not need to preclude each other, and more than one approach can be adapted.

Open issues and candidate options before meeting:
Issues related to Approach 1:
Issue 1-2-1:  Whether to consider the beam sweeping factor reduction 
· Proposals
· Option 1: Yes
· Option 2: Yes and based on the panel coverage information.
· Option 3: Beam sweeping factor reduction is only feasible for the cases, if any, that L3 measurement results are NOT available to be used for L1-RSRP measurement.
· Option 4: NO, RX beam sweeping factor is defined for the worst case, i.e., RX beam sweeping times needed on two panels for full spatial domain coverage
· Option 5: Yes, there is signalling for the UE to indicate the beam sweeping scaling factor and only if corresponding capability signalling is introduced
· Option 6: No, choose Approach 3 instead.
· Recommended WF
· Need further discussion

[bookmark: _Hlk132361362]Issue 1-2-2: If beam sweeping factor reduction is agreed, what is the new number for beam sweeping factor 
· Proposals
· Proposal 1: for following conditions, beam sweeping factor can be reduced from 8 to 4
· for intra-cell mTRP
· When the spherical coverage due to different panels are purely non-overlapped, and each panel can cover half of the fully beam directions
· Proposal 2: the beam sweeping factor can be reduced from N to maximum [N1, N2], here N1and N2 refer to the number of beams covered by each panel respectively
· Proposal 3: Assume that different TRPs links to diverse SSB indexes, and NW can signal the SSB index per TRP, the sweeping factor N can be reduced to , the concrete value of  depends on UE implementation. 
· Proposal 4: Depends on the signalled UE capability (e.g., N=4, 6, 8)
· Proposal 5: Introduce signalling for the UE to indicate beam sweeping scaling factor.
· Recommended WF
· Further discussion is needed. 
	Company
	Comments

	LGE
	Issue 1-2-1: option 1. As mentioned in option 2 and option 3, condition for beam sweeping factor reduction depends on UE implementation, so beam sweeping factor reduction should be indicated by UE capability.
Issue 1-2-2: we are fine with proposal 4.

	Huawei
	Issues 1-2-1/1-2-2: No, beam sweeping factor reduction is not considered.

	MTK
	Issue 1-2-1: Option 5 is OK. As we mentioned in our paper, this is up to UE implementation. We are also fine with Option 4, and leave this reduction to UE implementation
Issue 1-2-2: If beam sweeping factor reduction is agreed, proposal 1/3/4 is OK. Perhaps Option 4 is the simplest way to go.

	Qualcomm
	Issue 1-2-1/ Issue 1-2-2:
No reduction of beam sweeping factor. We can be open to further discussions only if proponents provide a full set of conditions for the reduction, not additional signaling b/w UE and NW.

	Intel
	Issue 1-2-1 and 1-2-2. We are fine that whether RX beam sweeping factor can be reduced is based on UE capability. Company may have different implementations. If L3 measurement is not used to narrow down the search scope and UE need to sweep on both panels, it’s possible that RX beam sweeping factor is reduced.

	Samsung
	Issue 1-2-1: Option 1.
Issue 1-2-2: Option 1 and option 3.

	Ericsson
	Issue 1-2-1: Option 6 (for CSI-RS, enhancements due to beam sweeping are very limited)
Issue 1-2-2: further discussion is needed

	Nokia
	Issue 1-2-1
Our preference is Option 1, 2 and 5. 
In our opinion the UE may be able to use more than one panel simultaneously, and reduce the beam sweeping scaling factor. We think also that the Options 2 and 5 allow for some implementation room since different UEs may have different beam sweeping strategies. 
Issue 1-2-2
Our preference is Proposal 5.
The UEs may adapt the beam sweeping depending on its mobility status and position of RSs to be measured. As we show in our paper, if 2 RSs are received from adjacent panels or with a larger AoA difference the reduction in beam sweeping factor can be different. That is why we believe that the optimal N factor is more dynamic than a static UE capability. 
As for Proposal 1, the information of the spherical coverage due to different panels is not known by the network, but the UE can take this into consideration if N is signaled as in Proposal 5. 
As for Proposal 2, it makes sense for a static N, where the full coverage is considered. 
Question on proposal 3, would that mean that each SSB index has a different N?
On proposal 4 – UE capability is also an option We think that the factor could be further optimized based on the information that the UE has on spatial separation between 2 RS signals.

	ZTE
	Issue 1-2-1: Support Option 2 and 3. Open to further discuss Option 5.
Issue 1-2-2: Open to further discuss.
Whether the beam sweeping can be reduced, it depends on the beam sweeping strategy. If the down selection of panel can be assumed after L3 measurement, then the beam sweeping for L1 measurement is only performed by a single panel, no room to reduce the sweeping factor. Otherwise, not panel down selection performed, the UE has to perform beam sweeping in L1 measurement by multiple panels, in such case, through simultaneous partial beam sweeping by each panel, the beam sweeping factor can be reduced.

	Apple
	Issue 1-2-1: option 1 and option 5.
Issue 1-2-2: Proposal 4.

	Xiaomi
	Issue 1-2-1: Option 2. 
Actually during the Scell activation delay discussion, it has already agreed to define a beam sweeping factor reduction factor as UE capability signaling and we see similar approach should be used here.
Issue 1-2-2:
Proposal 4 as similar comment in issue 1-2-1.

	vivo
	Issue 1-2-1: option 3. RAN4 should firstly have common understanding what is the assumption of L1 measurements in terms of Rx beam sweeping.
Issue 1-2-2: Conclude on feasibility firstly. 



Issues related to Approach 2:
Issue 1-2-3: Whether to consider reducing the sharing factor for L3 and L1 
· Proposals
· Option 1: Yes
· Option 2: NO (e.g., because simultaneous L3 and L1 measurement is not supported in R18).
· Recommended WF
· Agree on option 2 for simultaneous L3 and L1 measurement. Please confirm if the recommended WF is OK.
	Company
	Comments

	LGE
	We are fine with the recommended WF

	Huawei
	Agree with the recommended WF.

	MTK
	Agree with the recommended WF.

	Qualcomm
	Agree with Recommended WF.

	Intel
	OK with the recommended WF.

	Samsung
	Agree with the recommended WF

	Ericsson
	Recommended WF is Ok

	Nokia
	Ok with WF. This is in line with previous agreements.

	ZTE
	Fine with the recommended WF.

	Apple
	Agree with the recommended WF.

	Xiaomi
	OK with the WF.

	vivo
	Agree with the recommended WF.



Issues related to Approach 3:
Issue 1-2-4: Whether to consider multi-RX specific scaling factor instead of beam sweeping factor and sharing factor 
· Proposals
· Option 1: Yes, this approach is cleaner, since it gives flexibility to UE and does not need to re-interpret the legacy parameters.
· It also addresses the disadvantages of Approach 1 and Approach 2, since there is no need to explicitly write in the specification when the reduction is due to beam sweeping or due to sharing factor reduction, leaving flexibility for UE implementation
· Recommended WF
· Need further discussion.


	Company
	Comments

	LGE
	We think the beam sweeping factor and sharing factor should be separated to be enhanced because the conditions to enhance each factor would be different.

	Huawei
	Do not agree with option 1.
Not all the RSs need to be paired with another RS for simultaneous receptions, e.g. SSB based L1-RSRP measurements. Besides, according to our understanding, beam sweeping reduction is not considered, and sharing factor between L1 and L3 needs to be kept.

	MTK
	Do not support option 1. If considering beam sweeping reduction, it should be included in N calculation. The reduction of beam sweeping factor should not be hidden in a new factor. This may lead to confusion for people outside 3GPP.

	Qualcomm
	We do not support Option 1.

	Intel
	We prefer that RX beam sweeping factor and sharing factor is defined separately. Since the two factors may be different in different scenarios.
We would like to understand the applicability for the scaling factor. Whether it’s applied only for CSI-RS based measurement for non-group based reporting. From our understanding, for SSB based measurement, no sharing factor will be applied for intra-cell mTRP case and only beam sweeping factor will be used. For CSI-RS in group based reporting, no repetition ON will be configured. therefore, no need to consider RX beam sweeping factor. Therefore, it’s hard to define a joint L for different cases.

	Samsung
	Do not agree option 1. We think it is too early to draw this conclusion that only introduces a multiplier L(L<1) to cover all the cases in multi-RX WI

	Ericsson
	Enhancement due to beam sweeping factor reduction is very limited, since in many cases N=1 already.
We would like to keep this option open, until RAN4 agrees on the exact enhancements and the reductions as well as deciding on sweeping factor/sharing factor. Furthermore, if the enhancement is going to be based on UE signaling for both seeping and sharing, there is no point to have two numbers signaled.

	Nokia
	Since we already precluded L1+L3 enhancements in the last meeting, we fail to understand the advantage of option 1.

	ZTE
	Open to further discuss.

	Apple
	We prefer to work with the existing beam sweeping factor and sharing factor for clarity.

	Xiaomi
	Prefer not to introduce a new factor.

	vivo
	We don’t support option 1. 




Sub-topic 1-3: Group based beam reporting (GBBR) requirements
Companies think requirements shall be introduced for group-based beam reporting. Introduce conditions so that UE reports GBBR only if the conditions are met.
Open issues and candidate options before meeting:
Issue 1-3-1: Whether to introduce GBBR requirements 
· Proposals
· Option 1: Yes 
· Option 2: NO (e.g., because SSB and CSI-RS for Intra-cell mTRP cannot be transmitted simultaneously, hence do not introduce requirements)
· Recommended WF
· Further discussion is needed. 
Issue 1-3-2: if GBBR can be introduced, what requirements to introduce (depends on the outcome of issue 1-3-1)
· Proposals
· Option 1: Conditions to choose beam pair 
· Option 2: L1-RSRP measurement delay and accuracy for GBBR 
· For non-simultaneous reception
· For simultaneous reception 
· Recommended WF
· If the SSB or CSI-RS does not need to be measured simultaneously, same set of requirements as Rel-17 apply. If UE can measure them simultaneously RAN4 may need to define new set of requirements. Companies, please provide your understanding.  

Issue 1-3-3: Conditions for selecting beam pair to be reported in GBBR (depends on the outcome of issues 1-3-1 and 1-3-2) 
· Proposals
· Option 1: Conditions are based on following metrics
· RTD
· RSRP difference
· Combined rank
· Option 2: Conditions are based on
· minimum AoA offset
· capacity based beam selection (other than pure RSRP based)
· Option 3: Conditions are based on 
· Largest L1-RSRP on one panel is paired with largest L1-RSRP on other panel
· Beam pair is based only based on L1-RSRP or consider both L1-RSRP and SINR

· Recommended WF
· Need further discussion 

	Company
	Comments

	LGE
	Issue 1-3-1: we think no specific GBBR requirements are needed, but we are open to discuss RRM impact on GBBR.
Issue 1-3-3: does it condition for larger than 2-layer MIMO ? In our understanding, based on RAN1 specification, there is no any condition to select beam pair and report, and we not sure how the condition is related to defining L1 measurement requirements. 

	Huawei
	Issue 1-3-1: support option 2, no need to introduce additional L1-RSRP measurements requirements for GBBR configuration.
Issue 1-3-2: No need to define new requirements for GBBR configuration.
Issue 1-3-3: For legacy L1-RSRP measurements, how to select “best” Rx beam for a reported L1-RSRP on a RS is up to UE implementation. Similarly, how to select “best” Rx beam pair for two RS resources for beam reporting is also up to UE implementation.

	MTK
	Issue 1-3-1:  Support option 2 (No). How to report R17 GBBR should be up to UE implementation. E.g., UE can report two best beam pair (with largest RSRP) from two TRPs in R17 GBBR. At this moment we do not see a need to introduce new GBBR measurement requirements for delay and accuracy. But we are open to discuss if there is anything new, compared to Rel-15.
Issue 1-3-2: No need for new requirement. It is highly likely the legacy requirement can be applicable. We are OK to further check.
Issue 1-3-3: These are up to UE implementation 

	Qualcomm
	Issue 1-3-1: Okay with Option 2.
Issue 1-3-2: No discussion 
Issue 1-3-3: No discussion

	Intel
	Issue 1-3-1: Support Option 1. 
For group based reporting, there are several aspects:
1.How to perform measurement
2.How to choose beam pair and report based on measurement results
3. how about there is no good beam pair
For 1st aspect, which kind of measurements are needed, i.e. only L1-RSRP or both L1-RSRP and SINR, which is related to 2nd aspect.
For the 2nd aspect, whether there is any reporting criteria since two beams will be chosen, which is different from legacy where only beam will be reported. We propose to further discuss the beam pair quality criteria. For example, the minimum L1-RSRP/SINR threshold.
For the 3rd aspect, what’s the UE behavior if no good beam pair is found. Maybe UE only need to report one beam or define NA for reporting.
Issue 1-3-2: depends on discussion of issue 1-3-1.
Issue 1-3-3: we suggest to define minimum requirement for beam pair quality in terms of L1-RSRP/SINR value. We are fine not to define the procedure to select beam pair and it’s up to UE implementation.

	Samsung 
	Issue 1-3-1: From our understanding, GBBR and DL simultaneous reception are two different  stages, so the requirements including L1-RSRP period may be different for the two stages even though considering SSB+SSB and CSI-RS+CSI-RS. We need more discussion here. Too early to make a conclusion.
Issue 1-3-2:
Depends on issue 1-3-1. But from our understanding, GBBR for simultaneous reception has no impact to RRM measurement accuracy requirements
Issue 1-3-3: Our point is that there is no need to discuss the issue, how to select the RX beams depend on UE implementation

	Ericsson
	Issue 1-3-1: Option 2
Issue 1-3-2: An alternative approach is to define conditions which have to be met for the enhanced requirements to apply. One such condition could be GBBR, with FFS for further details. It can be further discussed whether it is the RSs for simultaneous reception are reported in pairs or the RSs receive beams are the beams for the QCL-ed RSs.
Issue 1-3-3: needs further discussion

	Nokia
	Issue 1-3-1: Whether to introduce GBBR requirements 
Option 1, yes
Since this feature is highly relying in the GBBR, we think it is very important that we define clear requirements. 
Issue 1-3-2: if GBBR can be introduced, what requirements to introduce (depends on the outcome of issue 1-3-1)
Option 1 and Option 2
As for Option 1, we think that this is the main point that we need to introduce in the requirements for GBBR. What we want to avoid is that the conditions are not clear and that groups are reported which are not meeting some basic criteria and will not yield appropriate performance benefits. 
As an example, we have agreed on baseline MRTD requirements below CP. Considering that the existing MRTD requirements for CA and dual connectivity are much larger than CP, existing deployments would be considering an inter-site distance that is much larger than the one achievable the MRTD<CP. Considering that type of deployment, there is a high probability that a UE that doesn’t support MRTD above CP will be monitoring CSI-RS or SSB from 2 TRPs in a location where the receive time difference exceeds the MRTD limit. If the UE reports pairs that are not meeting the MRTD criteria, the network may schedule the UE with a pair of TRPs which cannot be really supported. 
As for Option2, it would be good to reuse L1-RSRP measurement delay and accuracy as much as possible. 
Issue 1-3-3: Conditions for selecting beam pair to be reported in GBBR (depends on the outcome of issues 1-3-1 and 1-3-2) 
Agree with Option 1, partially with Option 2 and Option 3. 
Option 1 provides some conditions that we think are clear and can be verified at the UE before reporting a beam pair. 
Option 1 – RTD - ok
RTD is very important considering the agreement that we have on MRTD, look our argument in the previous issue. 
Option 1 - RSRP difference - ok
RSRP difference can be used as a criteria. It is also something that the network will know after the report, but we think it is useless that the UE reports a pair that it clearly doesn’t support due to RSRP difference. 
Option 1 - Combined rank – ok
The combined rank would be good to consider as well, because that metric will guarantee that the reported pair is really providing a benefit in terms of throughput. 

Option 2 – minimum AoA – not clear
It is not clear to us how to consider that option. We are open to discuss. This also pends agreements from RF. 
Option 2- capacity based selection – not clear
We are open to discuss, as long as we get a clear definition of what capacity based means.
@proponents: do you think combined rank on option 1 covers that criteria?

Option3 - Largest L1-RSRP on one panel is paired with largest L1-RSRP on other panel – not ok.


	ZTE
	Issue 1-3-1: Open to further discuss Option 1. 
To our understand, regarding current GBBR, not any side condition can guarantee the signal quantity., Once the group-based report configured for the UE, no matter the measurement result is good or not, the UE always reports some beam pairs. Not any fallback mechanism allowed to support the group-based report switching to non group-based report when not any beam pair can work with good performance. We concern on this.
Issue 1-3-2: Depend on the conclusion of Issue 1-3-1.
Issue 1-3-3: Depend on the conclusion of Issue 1-3-1.

	Apple
	Issue 1-3-1: We prefer to have more discussions, in particular on the beam reporting criterion. As shown in our contribution R4-2304132, capacity-based beam selection outperforms the RSRP-based beam selection. Furthermore, regular UE beam reporting is needed to inform the network which beam pair is usable.
Issue 1-3-2: We support Option 1.
Issue 1-3-3: Making sure GBBR performance is critical as all the follow-up actions depend on it, thereby completely leaving it to UE implementation is not a sensible approach. We proposed Option 2 and are willing to consider other options.

	Xiaomi
	Issue 1-3-1:
Option 1. And we have already discussed the L1-RSRP measurement delay requirement in our paper.
Issue 1-3-2:
Proposal 2. And we believe the accuracy requirement should be kept unchanged.
Issue 1-3-3:
The UE choosing report of GBBR has already been defined in RAN1 spec and it is for UE implementation, we don’t need to define it here.

	vivo
	Issue 1-3-1:  Option 2.
It is duplicated discussion to issue 1-2-7a in email 202.
Issue 1-3-2: Depending on the conclusion of Issue 1-3-1.
Issue 1-3-3: Depending on the conclusion of Issue 1-3-1.



Issue 1-3-4: Which reference signals to be considered for GBBR configuration (also related to issue 1-1)
· Proposals
· Option 1: 
· Two SSB resource sets or
· Two CSI-RS resources sets or
· One SSB and one CSI-RS resource set
· Option 2: 
· two SSB resource sets or
· Two CSI-RS resource sets
· Recommended WF
· Agree on option 2 as RAN1 do not support SSB + CSI-RS mix for GBBR

Issue 1-3-5: If CSR-RS is configured for GBBR 
· Proposals
· Proposal 1: CSI-RS resource with repetition ON will not be configured for group-based reporting.
· Recommended WF
· As per the observation in the proponent paper CSI-RS with repetition is only for Need further discussion 

Issue 1-3-6: Type of reporting used for GBBR  
· Proposals
· Option 1: Only aperiodic is supported 
· Option 2: Periodic, semi-persistent and aperiodic report are supported 
· Recommended WF
· Need further discussion 

Issue 1-3-7: If GBBR requirements are to be defined, assumptions on full or partial overlap of RSs in the GBBR 
· Option 1: GBBR requirements are defined only for full overlap
· Option 2: GBBR requirements are defined also for partial overlap (the exact reduction for partial overlap is FFS)
Recommended WF:
Discussion is needed.


	Company
	Comments

	Huawei
	Issue 1-3-4: The recommended WF is fine for us.
Issue 1-3-5: need to further check proposal 1 with RAN1 spec.
Issue 1-3-6: the reporting type for GBBR shall be defined in RAN1 spec, there is no need to further discuss it in RAN4.
Issue 1-3-7: For GBBR, the definition of “partial overlap” and “full overlap” needs to be clarified. If it means the overlap state of two RSs from two different resource sets configured for GBBR, then two RSs from two different resource sets can be either non-overlapped or overlapped.

	MTK
	Issue 1-3-4: Our understanding is that all RSs type/combos for GBBR configuration is possible, but we are also fine to check with RAN1.
Issue 1-3-5: Proposal 1 is OK.
Issue 1-3-6: Option 2 is OK. Our understanding is that all RSs type of reporting (Periodic, semi-persistent and aperiodic report) for GBBR is possible, but we are also fine to check with RAN1, if needed.
Issue 1-3-7: Option 2 is OK. Either full or partial overlap of RSs could be configured in GBBR.

	Qualcomm
	Issue 1-3-4: Agree with Recommended WF.
Issue 1-3-5: Support Proposal 1. RAN4 shouldn’t define requirements for such P3 BM resources.
Issue 1-3-6: Nothing is precluded by RAN1 spec.
Issue 1-3-7: Does "partial overlap” mean “different periodicities between resources” and/or “periodic + aperiodic resources”?

	Intel
	Issue 1-3-4: From RAN2 spec, there is no such limitation that CSI-RS+SSB is not supported. If necessary, LS can be sent for clarification.
Issue 1-3-5: Support Option 1. As defined in RAN1, no CRI will be reported.
	When the higher layer parameter repetition for a CSI-RS Resource Set for channel measurement is set to 'on', CRI for the CSI-RS Resource Set for channel measurement is not reported.



Issue 1-3-6: the reporting type is defined in RAN1, however, in RAN4 spec, it also needs to outline the reporting type, similar as legacy.
Issue 1-3-7: For group based reporting, the RSs configuration needs to be agreed first. According to the RSs configuration, RAN4 can further define non-overlap or overlap case.
1. When two SSB resource sets are configured, RSs from two sets are non-overlapped. requirement will be defined based on non-overlapping case.
2. When two CSI-RS resource sets with repetition off is configured, it can be non-overlapped, partially overlapped or fully overlapped depending on the RS periodicity. From our understanding, UE can receive two CSI-RS by two panels when overlapping happen. No sharing factor is needed. There is no difference between fully overlapping and partially overlap case.
3. When one SSB resource sets and one CSI-RS with repetition off is configured, it can be non-overlapped, partially overlapped or fully overlapped depending on the RS periodicity. there may be difference between fully overlap and partially overlap case. Since SSB needs RX beam sweeping but CSI-RS with repetition OFF didn’t. It’s FFS whether to consider sharing or measurement restriction.
In summary, discuss RS configuration first. Both non-overlap and overlapped case are possible.

	Samsung
	Issue 1-3-4: Fine with recommended WF
Issue 1-3-5: Fine with the proposal 1. We find the corresponding agreement in RAN1 #109
 [image: ]
Issue 1-3-6: Prefer option 2. Periodic, semi-persistent and aperiodic report can be considered.
Issue 1-3-7: For GBBR, the definition of “partial overlap” and “full overlap” need more clarification
Besides, we should also focus on the discussion of the definition of “simultaneous reception” (Issue 1-2-1 [202]) 

	Ericsson
	Issue 1-3-4: Agree in principle with the recommended WF, but prefer the wording “SSB+CSI-RS mix is not considered” rather than “SSB+SSB or CSI-RS+CSI-RS”
Issue 1-3-5: Proposal 1 is OK. As per our understanding CSIRS with repetition cannot be configured for non GBBR also as the CRI is not reported.
Issue 1-3-6: option 2 as per RAN1 specification.
Issue 1-3-7: Option 2. The overlap condition can also be just another condition (and GBBR can also be a condition) in the enhanced requirements, with further details FFS

	Nokia
	Issue 1-3-4: Which reference signals to be considered for GBBR configuration (also related to issue 1-1)
If mix of SSB and CSI-RS are possible from RAN1 we would prefer to consider it. 
But we are also fine compromising to the recommended WF. 
Issue 1-3-5: If CSR-RS is configured for GBBR 
We prefer to keep FFS
Issue 1-3-6: Type of reporting used for GBBR  
We agree with Huawei. No need for RAN4 to preclude reporting types that are covered by RAN1. 
Additionally, since we are considering GBBR as precondition for some TCI switch, we should allow the network to have some flexibility on how to configure the reports in an efficient way. 
Issue 1-3-7: If GBBR requirements are to be defined, assumptions on full or partial overlap of RSs in the GBBR 
We don’t understand why only partial and full overlap is considered there. 
The fact that we have GBBR do not mean that the RS from TRP1 and TRP2 are received in overlapping occasions. For example, if we consider SSB based in intra-cell there will be no overlap, since the TRPs have the same PCI.

	ZTE
	Issue 1-3-4: Prefer the recommended WF, but also support to send LS to RAN1 for clarification.
Issue 1-3-5: Proposal 1 is fine. CSI-RS with repetition ON aims to perform Rx beam training, can not used for Tx beam training.
Issue 1-3-6: Do not have strong view.
Issue 1-3-7: To our understand, the RS configured in two resource sets for GBBR can be transmitted in TDM mode. So here the RS means what RS?

	Apple
	Issue 1-3-4: We support Option 1 with the case One SSB and one CSI-RS resource set to be further clarified.
Issue 1-3-5: To our knowledge, there is no restriction from RAN1’s perspective. Better to check with RAN1.
Issue 1-3-6: Option 2.
Issue 1-3-7: We support considering both full overlap and partial overlap. In addition, for the intra-cell mTRP case, SSBs from two TRPs do not overlap.

	Xiaomi
	Issue 1-3-4: 
Option 1 similar comments in previous issue.
Issue 1-3-5:
Might need further check.
Issue 1-3-6:
According to our understanding, as per RAN1 spec, the RS set can be configured as periodic, aperiodic and semi-persistent while the report itself will be aperiodic. Not sure the issue is talking which one.
Issue 1-3-7:
Both should be considered.

	vivo
	Issue 1-3-4: Option 2. Okay to check with RAN1 on mixed RS configuration.
Issue 1-3-5: FFS. 
Issue 1-3-6: Option 2.
Issue 1-3-7: What does overlap of RS mean?




Issue 1-3-8: When UE has configured to report GBBR, and UE has no beam pair to report, what shall be the reporting behaviour  
· Proposals
· Option 1: Introduce new report to indicate no good beam pair availability 
· Recommended WF
· Not sure whether RAN1 discussed this or not. May be check with RAN1?

Issue 1-3-9: Beam sweeping factor for GBBR  
· Proposals
· Option 1: Can be reduced from 8 to 4 
· Recommended WF
· It depends on whether we agree to define requirements for L1-RSRP for GBBR. Can be revisited after conclusion of that issue.

Issue 1-3-10: Should the RS for GBBR be configured based on L3 report?
· Proposals
· Option 1: NO, not to introduce L1 RSRP and GBBR restrictions based on previous L3 reports
· Option 2: Yes, group based L1 measurement period requirements are applicable only when a valid L3 measurement report associated with the L1 measurement resources was sent during the last [5] seconds
· Option 3: Further discuss whether L3/L1 results can be used as pre-condition for group-based reporting. Only if the two RSs in L3/L1 report are measured by two panels respectively, L3/L1 report can be used to guarantee the signal quality of two RSs for group-based reporting.
· Option 4: RAN4 is to further study if L3 measurement results are always available to be used for L1-RSRP measurement.
· Recommended WF
· Need further discussion

	Company
	Comments

	LGE
	Issue1-3-8: In our understanding, UE should report beam pair even not good beam pair, and it is not RAN4 discussion. Maybe RAN1 can be clarified. 
Issue 1-3-9: fine with recommended WF

	Huawei
	Issue 1-3-8: For non-group-based reporting, UE is required to report the largest N (the value of N is configured) L1-RSRP value(s), no matter whether the reported L1-RSRP is good enough. For group-based reporting, similarly, UE is only required to report the largest N (the value of N is configured) L1-RSRP pairs, UE does not to determine whether the reported L1-RSRP pair is good enough.
Issue 1-3-9: no need to define additional L1-RSRP requirements for GBBR. The current L1-RSRP requirements can be updated if necessary.
Issue 1-3-10: No (Support option 1). For non-group-based reporting, L1-RSRP measurements are not limited by L3 reports. For group-based reporting, since intra-cell case is only considered, we suggest to keep the same assumption as non-group-based reporting.

	MTK
	Issue 1-3-8: We do not see the need for new report. But OK with the recommended WF, if companies want to check RAN1
Issue 1-3-9: Recommended WF is OK.
Issue 1-3-10: At least Option 2/3 is OK to us, because this guarantee that UE can already detect the RS from a different TRP by L3 measurements. This implies that UE has the basic knowledge about the timing and frequency offset. We are also open to discuss whether to skip L3 parts.

	Qualcomm
	Issue 1-3-8: No discussion. And which measurement results to be reported is all left to UE. It doesn’t even have to be the one that includes the highest RSRP.
Issue 1-3-9: Okay with Recommended WF.
Issue 1-3-10: Option 2/3 is okay to us. We don’t think a blind group based L1-RSRP measurement really makes sense.

	Intel
	Issue 1-3-8: the issue is related to whether to define beam quality criteria for reporting. UE didn’t need to report beam pair which can’t work well together.
Issue 1-3-10: Support Option 3 or Option 1. In L3 report, for the two RSs, there is no panel ID indication and NW didn’t know whether they are detected by the same panel or different panels. Therefore, even if L3 report is sent before, L3 report can’t guarantee that both signals in L3 report can be well received by two panels respectively. Therefore, L3 measurement can be used as pre-condition for group based reporting only if the two RSs in L3/L1 reports are measured by two panels respectively, i.e. pair of L3/L1 measurement conducted by two panels. However, from UE perspective, UE didn’t know when to measure the two RSs by different panels as there is no indication in report configuration.

	Samsung
	Issue 1-3-8: In our view, there is no need to discuss the issue in RAN4, we would better to check with RAN1
Issue 1-3-9: Fine with the recommended WF
Issue 1-3-10: Prefer option 1

	Ericsson
	Issue 1-3-8: checking with RAN1 is Ok
Issue 1-3-9: agree with the recommended WF
Issue 1-3-10: Option 1. There is no such restriction for non-group based L1-RSRP reporting.

	Nokia
	Issue 1-3-8: When UE has configured to report GBBR, and UE has no beam pair to report, what shall be the reporting behaviour  
That is a good point, maybe clarification with RAN1 would be good to identify if the UE may report no group as part of the GBBR. 
As discussed in other issues, it is important that the groups reported are appropriate for simultaneous reception, and if the UE is forced to report a beam pair at whatever cost it can often be in a situation that the reported pair is not really usable. 

Issue 1-3-9: Beam sweeping factor for GBBR  
Should follow conclusion from Subtopic 1-2. 

Issue 1-3-10: Should the RS for GBBR be configured based on L3 report?
We agree with Option 1
We have concerns using L3 report as prerequisite for GBBR. 
The problem related to that issue is that existing mobility events for triggering L3 reports are only based on serving/neighbor cells. The figure below shows one example where there are several TRPs with the same PCI. If we consider the use of L3 measurements for the pre-selection of TRPs, the existing mobility events provide no support for triggering measurement reports considering changes in RSRP among TRPs. 
If L3 measurements are to be used for pre-selection of TRPs before L1-RSRP group-based beam reporting is configured, it is important that the network has opportunity to configure L3 reports for all the TRPs which it will configure for GBBR. If we consider the mobility event A1, there is no difference if the RSRP measured for TRP#0 is reduced in comparison to the RSRP measured for TRP#2 as the UE moves in the direction of TRP#2 from Position A to Position B.  In Position A, the network would need to have L3 measurements for at least TRP#0, TRP#1 and TRP#3, whereas in Position B the network would need to have L3 measurements for TRP#2, TRP#4 and TRP#5. Since the RSRP of the serving cell would have changed when moving from Position A to Position B, there is no way to have UE to trigger a report based on the TRPs which may be candidates for GBBR configuration. Hence, the reporting from UE is inefficient and even A1 or other mobility events relying on the Serving cell RSRP would either not be triggered or triggered unnecessarily.

	ZTE
	Issue 1-3-8: Fine with Option 1 and the recommended WF.
Issue 1-3-9: Fine with the recommended WF.
Issue 1-3-10:  Fine with the motivation of  Option 2, 3. Regarding Option 3, we are wondering how to guarantee the RS in L3/L1 report is measured by two panels respectively.
For Option 4, is seems depend on UE implementation.


	Apple
	Issue 1-3-8: Agree it is best to check with RAN1.
Issue 1-3-9: Recommended WF is OK.
Issue 1-3-10: Options 3 or 4. In other words, we prefer to further discuss this issue.

	Xiaomi
	Issue 1-3-8: It should be RAN1 discussion.
Issue 1-3-9: Should be discussed with different RS types. Agree with the WF.
Issue 1-3-10: Option 3 is slightly preferred as starting point. This is related to the known condition of such RS and might not only include L3 measurement result but other conditions to be discussed together.

	vivo
	Issue 1-3-8: Follow RAN1 design. No new UE behavior.
Issue 1-3-9: Duplicated discussion to topic 1-2.
Issue 1-3-10: In general, it should be up to NW implementation. From RAN4 requirements perspective, option 4 is preferred.


Sub-topic 1-4: L1-RSRP for simultaneous reception (not for GBBR) 
Sub-topic description 
Open issues and candidate options before meeting:
Issue 1-4-1: Assumptions on full or partial overlap of RS measurement occasions for L1-RSRP
· Option 1: enhanced requirements are defined only for full overlap
· Option 2: enhanced requirements are defined also for partial overlap (the exact reduction for partial overlap is FFS)
Recommended WF:
Discussion is needed.

Issue 1-4-2: L1-RSRP measurement requirements
· Proposals
· Option 1: It is possible to enhance the measurement delay for L1-RSRP
· Option 2: It is possible to enhance the measurement delay under certain conditions, e.g.:
· Condition #1: UE has the multi-rx operation capability (to be replaced with the exact capability name, with a relevant reference in the specification),
· Condition #2: UE is configured with dual TCI,
· Condition #3: UE is not configured with CA or DC,
· Condition #4: The simultaneously received RSs are in PCell only, 
· Condition #5: Both RSs and their associated signals in the QCL type D infos are detectable during the entire measurement period,
· Condition #6: The RSs are configured to have common (overlapping in time) RS occasions,
· Condition #7: The side conditions, applied in the common RS occasions, hold.
· Condition #8: The measured RS is being received simultaneously with another RS, where the two RSs have QCL-TypeD with different references.
· Option 3: Do not consider enhancement to L1-RSRP measurement delay as it is suggested not to consider simultaneous L1-RSRP measurements on a pair of RSs when one of them is SSB resource or CSI-RS resource with repetition on.

· Recommended WF
· Need further discussion 

Issue 1-4-3: L1-RSRP measurement accuracy requirements
· Proposals
· Option 1: The same accuracy requirements apply for L1-RSRP with and without multi-rx operation.
· Option 2: RAN4 to not define L1 measurement accuracy requirements when incident angles of multiple measurement resources from two TRPs are not identical unless the following ambiguities can be resolved by, e.g. introducing a new measurement quantity and UE behaviour
· criteria of UE Rx beam selection and measurement resource selection
· dependency on UE beam codebook design
· Recommended WF
· Need further discussion
Issue 1-4-4: Measurement period (related to issue 1-4-2)
· Proposals
· Proposal 1: For different configurations of RS, measurement period behaviour is specified below. 
· When two SSB based resource sets are configured, the measurement period for one SSB resource can be reduced since RX beam sweeping factor is reduced.
· For periodic CSI-RS resources in a resource set configured with repetition OFF. N=1. the configured CSI-RS should be QCL-type D with one source SSB or CSI-RS configured for L1 or L3 measured before.
· When two CSI-RS resource sets are configured, the measurement period for one CSI-RS resource with repletion OFF is the same as legacy.
· When one SSB resource set and one CSI-RS resource set are configured, if SSB and CSI-RS are not overlapped, for SSB/CSI-RS resource, the measurement period is the same as that defined for two SSB/CSI-RS resource sets case. 
· When one SSB resource set and one CSI-RS resource set are configured, if SSB and CSI-RS are overlapped, further discuss whether to define sharing or measurement restriction.
· Proposal 2: For multi-rx operation, the measurement period is enhanced by a new scaling parameter L. L=1 for non-simultaneous reception, L=TBD<1 (e.g., L=½ ) when multi-rx operation is activated and the necessary conditions for multi-rx operation are met.
	Configuration
	TL1-RSRP_Measurement_Period_CSI-RS (ms) 

	non-DRX
	max(TReport, ceil(M*P*N*L)*TCSI-RS)

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*M*P*N*L)*max(TDRX,TCSI-RS))

	DRX cycle > 320ms
	ceil(M*P*N*L)*TDRX

	Note 1:	TCSI-RS is the periodicity of CSI-RS configured for L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.
Note 2:	the requirements are applicable provided that the CSI-RS resource configured for L1-RSRP measurement is transmitted with Density = 3.



· Recommended WF
· Need further discussion 
	Company
	Comments

	Huawei
	Issue 1-4-1: The definition of “partial overlap” and “full overlap” needs to be clarified. If it means the overlap state of the measurement occasions of two RS from two different resource sets configured for GBBR, then, support option 2. The periodicity of RS configured for L1-RSRP measurements could be not aligned. If two RS resources are overlapped, then both full overlap and partial overlap of RS measurement occasions for L1-RSRP measurements could happen.
Issue 1-4-2/1-4-4: Since beam sweeping factor reduction is not suggested for L1-RSRP measurements, there is no need to enhance the measurement delay for L1-RSRP.
Issue 1-4-3: Support option 1.

	MTK
	Issue 1-4-1: For L1-RSRP for simultaneous reception, further study on scenarios is needed. There are many details about SSB or CSI-RS, repetition ON or OFF, and TCI-state configuration are missing. The two options are too high level to be agreed.
Issue 1-4-2: Option 3 is OK.
Issue 1-4-3: Support Option 1
Issue 1-4-4: We cannot agree Option 1 as a package because there are many detail for FFS, but we are fine to discuss proposal 1. At least in our view
· For SSB+SSB L1 measurement, longer measurement period is expected.
· For SSB+CSI-RS L1 measurement, longer measurement period is expected.
· For CSI-RS+CSI-RS L1 measurement, it depends on some conditions such as repetition ON/OFF and whether they are QCLed with active TCI state of source reference signals.
We do not support Option 2. 

	Qualcomm
	Just noticed that the whole issues on sub-topic 1-4 is for “not GBBR.” What does this mean? Not clear what is the context we have to have in mind when making comments on each issue.

	Intel
	Issue 1-4-1: The enhancement can also apply for non-overlapped RS. For RS which requires RX beam sweeping, it’s possible to reduce RX beam sweeping times under some scenarios or depends on UE capability. For fully overlap or partially overlap case, if UE can support simultaneous reception of two RSs. We are open to further discuss how to consider the enhancement.
Issue 1-4-2: Support option 1. it’s possible to reduce RX beam sweeping times under some scenarios or depends on UE capability.
Issue 1-4-3: Support option 1.
Issue 1-4-4: Fine with Option 1. Measurement period can be enhanced under some scenarios or depends on UE capability.

	Samsung
	Issue 1-4-1: The meaning of “partial overlap” and “full overlap” in multi-RX WI should be discussed first
Issue 1-4-2: Prefer option 1. Need more clarification for option 2. For option 3, we disagree. Since that we think for L1-RSRP for simultaneous reception, the SSB+CSI-RS can be considered
Issue 1-4-3: Support option 1.
Issue 1-4-4: We slightly prefer the first bullet in proposal 1. For propose 2, we do not agree. We agree that the measurement period may be enhanced due to simultaneous reception, but disagree to introduce a multiplier L(L<1) 

	Ericsson
	We can have it FFS for the next meeting: “FFS: Assumptions on full or partial overlap of RS measurement occasions for L1-RSRP”

	Nokia
	Issue 1-4-1: Assumptions on full or partial overlap of RS measurement occasions for L1-RSRP
Not clear the importance of overlap for the enhanced requirements. 
As said before, for GBBR do not need to be configured with overlapping RSs, 
Issue 1-4-2: L1-RSRP measurement requirements
Agree on Option 1, depending on the outcome of 1-2
Issue 1-4-3: L1-RSRP measurement accuracy requirements
Agree with Option 1. 
Issue 1-4-4: Measurement period (related to issue 1-4-2)
FFS based on other issues in subtopic 1-2.

	ZTE
	Issue 1-4-1: Not sure about the RS, is the RS configured in two resource sets for GBBR or not? 
Issue 1-4-2: Prefer option 1. Since the beam sweeping factor can be reduced given some condition met, so it  is possible to enhance the measurement delay for L1-RSRP.
Issue 1-4-3: Support Option 1.
Issue 1-4-4:  We are open to further discuss both Option 1 and 2.

	Apple
	Issue 1-4-1: We want to understand it means RS overlap or measurement occasion overlap.
Issue 1-4-2: If the UE receives two RS simultaneously, we wonder how the measurement delay can be improved.
Issue 1-4-3: Option 1 seems reasonable.
Issue 1-4-4: We would like to use Option 1 as a starting point for further discussion.

	Xiaomi
	Issue 1-4-1:
Agree that the overlap definition needs to be clarified first.
Issue 1-4-2:
Option 1. Depend on the RS types and UE implementation.
Issue 1-4-3:
Option 1.
Issue 1-4-4:
We slightly prefer option 1 and can further discuss.

	vivo
	Issue 1-4-1 and Issue 1-4-2: Duplicated discussion to email 202
Issue 1-4-3: Should be discussed during performance phase
Issue 1-4-4: No discussion. It depends on many other issues.


Sub-topic 1-5: L1-SINR for simultaneous reception (not for GBBR)
Sub-topic description 
Open issues and candidate options before meeting:
Issue 1-5-1: Shall L1-SINR requirements be defined for the multi-RX UE
· Proposals
· Option 1: Yes 
· Proposal 1: Changes in non-group-based L1-RSRP measurement delay due to multi-Rx operation are also considered for L1-SINR
· Proposal 1a: L1-SINR measurement delay is computed in a similar way as the L1-RSRP.
· Proposal 2: RAN4 to discuss how to calculate L1-SINR for choosing beam pair.
· Option 2: NO
· Proposal 3: Not discuss this issue because L1-SINR is not supported by Rel-17 group-based reporting.
· Recommended WF
· Need further discussion
	Company
	Comments

	Huawei
	Agree with option 2.
Based on RAN1 spec TS38.214, it can be observed that groupBasedBeamReporting-r17 is not feasible for L1-SINR measurements
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RSRP', 'ssb-Index-RSRP', 'cri-RSRP- Index' or 'ssb-Index-RSRP- Index',
-	if the UE is configured with the higher layer parameter groupBasedBeamReporting set to 'disabled', the UE is not required to update measurements for more than 64 CSI-RS and/or SSB resources, and the UE shall report in a single report nrofReportedRS (higher layer configured) different CRI or SSBRI for each report setting. 
-	if the UE is configured with the higher layer parameter groupBasedBeamReporting set to 'enabled', the UE is not required to update measurements for more than 64 CSI-RS and/or SSB resources, and the UE shall report in a single reporting instance two different CRI or SSBRI for each report setting, where CSI-RS and/or SSB resources can be received simultaneously by the UE either with a single spatial domain receive filter, or with multiple simultaneous spatial domain receive filters. 
-	if the UE is configured with the higher layer parameter groupBasedBeamReporting-r17, the UE is not required to update measurements for more than 64 CSI-RS and/or SSB resources, and the UE shall report in a single reporting instance nrofReportedGroups, if configured, group(s) of two CRIs or SSBRIs selecting one CSI-RS or SSB from each of the two CSI Resource Sets for the report setting, where CSI-RS and/or SSB resources of each group can be received simultaneously by the UE.
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-SINR', 'ssb-Index-SINR', 'cri-SINR- Index' or 'ssb-Index-SINR- Index', 
-	if the UE is configured with the higher layer parameter groupBasedBeamReporting set to 'disabled', the UE shall report in a single report nrofReportedRS (higher layer configured) different CRI or SSBRI for each report setting.
[bookmark: _Hlk23665484]-	if the UE is configured with the higher layer parameter groupBasedBeamReporting set to 'enabled', the UE shall report in a single reporting instance two different CRI or SSBRI for each report setting, where CSI-RS and/or SSB resources can be received simultaneously by the UE.


	MTK
	Support option 2 because L1-SINR is not in the scope of R17 GBBR according to RAN1 spec.

	Qualcomm
	Just noticed that the whole issues on sub-topic 1-4 is for “not GBBR.” What does this mean? Not clear what is the context we have to have in mind when making comments on each issue.

	Intel
	Prefer Option 1. We think it should be related to group based reporting but not non group based reporting. It’s related to how to choose beam pair, whether L1-RSRP alone is enough to guarantee the beam pair quality. Even if L1-RSRP is good, however, it’s possible that SINR is not good. UE will monitor BFD which is also based SINR, it’s possible that the beam pair can’t work. 

	Samsung
	Agree with option 2. Based on the Rel-17 group-based reporting CSI framework specified in TS 38.214 

	Ericsson
	Option 2 is Ok

	Nokia
	We support Option1. 
If there are changes on beam sweeping scaling factor for L1-RSRP requirements, those should be reflected in L1-SINR as well. The principle is the same.

	ZTE
	Support Option 2. 
Regarding L1 measurement, we can focus on the L1-RSRP measurement, we already have many issues to identify. 

	Apple
	We agree L1-SINR is not supported by Rel-17 group-based reporting.

	Xiaomi
	Ok with option 2.

	vivo
	If baseline in Rel-17 group-based beam reporting, then L1-SINR is not in the scope. 
It is better to decide what the baseline is for group-based beam reporting, e.g. Rel-16 or Rel-17.


Sub-topic 1-6: Simultaneous reception of data and L1 measurement 
Sub-topic description 
Open issues and candidate options before meeting:
Issue 1-6-1: UE capability for simultaneous reception of data and L1
· Proposals
· Option 1: A new UE capability should be needed to indicate whether the UE can support simultaneous reception of data and L1 measurement. However, final decisions on UE capability are postponed until the relevant requirement nears its completion and the impact on UE implementation is clearly understood
· Recommended WF
· Agree on option 1. Companies, please confirm if the recommended WF is OK. 

	Company
	Comments

	LGE
	Fine with option 1

	Huawei
	RAN4 needs to firstly discuss the conditions that the simultaneous data reception and L1 measurement is supported, then further discuss whether to introduce new UE capability.

	MTK
	We do not agree with Option 1. 
We do not see a need to specify simultaneous SSB and data reception for multi-RX chain in FR2 when consider. We believe this discussion should be handled in scheduling restriction. We do not need this issue here.

	Qualcomm
	We can discuss this after seeing how the details (scheduling restriction, etc) turn out.

	Samsung
	Fine with option 1

	Ericsson
	Agree with MTK that this is related to scheduling restrictions

	Nokia
	We are in general fine, but this discussion belongs to the scheduling restriction discussion.

	ZTE
	Fine with the recommended WF.

	Apple
	We are OK to postpone the discussion.

	Xiaomi
	Agree with the WF.

	vivo
	Duplicated discussion to email 202. Not to discuss here.



Companies views’ collection for 1st round 
Open issues 
One of the two formats, i.e. either example 1 or 2 can be used by moderators.
Example 1
	Company
	Comments

	XXX
	Sub topic 1-1: 
Sub topic 1-2:
….
Others:



Example 2
Sub topic 1-1 
	Company
	Comments

	XXX
	


 
Sub topic 1-2 
	Company
	Comments

	XXX
	


 
CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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 

	Sub-topic #1-1
	Issue 1-1: Which reference signals to be considered for multi-rx L1 measurement requirements
Agreement from GTW:
· Multi-Rx L1 measurement requirements are defined under assumption of the following reference signals availability
· CSI-RS + CSI-RS: CSI-RS reference signals are transmitted from the two TRPs
· SSB + SSB: SSB signals are transmitted from the two TRPs
· FFS 
· SSB + CSI-RS: SSB and CSI-RS signals are transmitted from different TRPs
· FFS if same or different RS combinations would apply for different RRM requirements
· FFS whether to consider simultaneous and/or non-simultaneous RS transmission from different TRP to define RRM requirement

Recommendations for 2nd round: Please provide your views on FFS parts of the above agreement.


	Sub-topic 1-2: Beam sweeping/Sharing/Scaling factor reduction
	Agreement in GTW:
· Introduce enhanced RRM requirements based on faster beam sweeping with multi-Rx chains based on UE capabilities
· Option 1: Introduce beam sweeping factor reduction
· Other options not precluded
· FFS on specific conditions when enhancement apply
· FFS if any signalling is needed
· FFS on details of UE capabilities

Recommendation for 2nd round: discuss issue 1-2-2

Issue 1-2-2: Since faster beam sweeping is agreed, provide your inputs on following.
· Conditions under which faster beam sweeping can be performed
· Additional signalling that can enable faster beam sweeping
· UE capabilities needed to for faster beam sweeping applicable

Recommendation for 2nd round: 
· Further discussion is needed.

Issue 1-2-3: Whether to consider reducing the sharing factor for L3 and L1
Tentative agreement: 
NO, do not consider enhancement to sharing factor for L3 and L1 in this WI
Recommendation for 2nd round: No discussion needed.

Issue 1-2-4: Whether to consider multi-RX specific scaling factor instead of beam sweeping factor and sharing factor
Tentative agreement: 
How to capture the enhanced requirements in the spec due to faster beam sweeping can be discussed during CR stage 
Recommendation for 2nd round: No discussion needed


	sub-topic 1-3: Group based beam reporting (GBBR) requirements
	Issue 1-3-1: Whether to introduce GBBR requirements 
Tentative agreement: None
Recommendation for 2nd round: No discussion needed. Instead focus on issue 1-3-2

Issue 1-3-2: if GBBR can be introduced, what requirements to introduced 
Tentative agreements: None
Companies have different understanding about GBBR from the first-round discussion. To get com GBBR may have following potential aspects to be.
Recommendation for 2nd round: Discuss following sub issues to get common understanding. 
Issue 1-3-2-1: How to perform measurement. That means the measurement delay required for GBBR (i.e., measurement delay for beam pair)
· Option 1: Reuse legacy L1-RSRP delay as UE do not know which beams can be paired.
· Option 2: Due to simultaneous reception measurement delay for beam pair can be enhanced for L1-RSRP 

Issue 1-3-2-2: How to choose beam pair that are going to be reported based on measurement results
· Option 1: define conditions for selecting beam pair in the report
· Please provide conditions that can be considered
· Option 2: How to choose beam pair is UE implementation 

Issue 1-3-2-3: NW configures UE with GBBR, but UE did not find a good beam pair to report. What should be the UE behaviour
· Option 1: NO behaviour is needed
· Option 2: report NA or single beam 
· Option 3: Check with RAN1 
· Note: if we agree for this, we may need to define what are the conditions for beam pair selection as we need to define what is not finding good beam pair.  

Issue 1-3-3: Conditions for selecting beam pair to be reported in GBBR (depends on the outcome of issues 1-3-1 and 1-3-2) 
Tentative agreement: None
Recommendation for 2nd round: please provide responses in issue 1-3-2-2

Issue 1-3-4: Which reference signals to be considered for GBBR configuration (also related to issue 1-1)
Tentative agreements: SSB+SSB or CSI-RS + CSI-RS can be supported for GBBR.
Recommendation for 2nd round: confirm if the tentative agreement is OK. If it is not OK, confirm if it is OK to send LS to RAN1 to check if SSB+CSI-RS is supported for group-based reporting. 

Issue 1-3-5: If CSR-RS is configured for GBBR 
Tentative agreement: CSI-RS resource with repetition ON will not be configured for group-based reporting. 
Note: If companies found this agreement is not correct as per RAN1 spec, it can be revisited in RAN4#107 and send LS to RAN1.
Recommendation for 2nd round: confirm if the tentative agreement is OK. 

Issue 1-3-6: Type of reporting used for GBBR  
Tentative agreement:  Periodic, semi-persistent and aperiodic report are supported
Note: If companies found this agreement is not correct as per RAN1 spec, it can be revisited in RAN4#107 and send LS to RAN1.
Recommendation for 2nd round: confirm if the tentative agreement is OK. 

Issue 1-3-7: If GBBR requirements are to be defined, assumptions on full or partial overlap of RSs in the GBBR 
Tentative agreement:  None
Recommendation for 2nd round: since SSB+SSB are supported for GBBR, this issue may not be valid anymore for intra-cell scenario. No further discussion in second round. 


	1.2.4	Sub-topic 1-4: L1-RSRP for simultaneous reception
	Issue 1-4-1: Assumptions on full or partial overlap of RS measurement occasions for L1-RSRP
· Option 1: enhanced requirements are defined only for full overlap
· Option 2: enhanced requirements are defined also for partial overlap (the exact reduction for partial overlap is FFS)
Tentative agreement:  None
Recommendation for 2nd round: No discussion.
Note: Since not many comments or clarity in first round, companies are requested to make clear proposals to next meeting.

Issue 1-4-2: L1-RSRP measurement requirements
Tentative agreement:  None
Recommendation for 2nd round: GBBR is agreed as prerequisite to enable simultaneous reception. Does that mean we only look at potential enhancements of L1-RSRP from beam pair reporting point of view. It is better to align views on what we are going to study or enhance as part of this WI for L1-RSRP. Please indicate which of the following options is your understanding. 
· Option 1: Study and enhance if feasible L1-RSRP measurement delay for reporting of beam pair.
· Option2: Study and enhance if feasible L1-RSRP configured simultaneously using QCL information acquired from GBBR 
· Scenario is let’s assume SSB (wide beam) is configured for GBBR. UE reports GBBR for SSB. NW knows wide beams UE can receive simultaneously.  Can NW configure fine beams within the wide beam beamwidth for simultaneous measurement.
· Other options (please specify)

Issue 1-4-3: L1-RSRP measurement accuracy requirements
Tentative agreement:  discuss in performance part 
Recommendation for 2nd round: No discussion.

Issue 1-4-4: Measurement period (related to issue 1-4-2)
Tentative agreement:  None
Recommendation for 2nd round: No discussion in this meeting. Companies are requested to bring detailed analysis for next meeting.

	Sub-topic 1-5: L1-SINR for simultaneous reception
	Issue 1-5-1: Shall L1-SINR requirements be defined for the multi-RX UE
Tentative agreement: Enhancements to L1-SINR is not supported in this WI. Recommendation for 2nd round: Confirm if tentative agreements is OK.

	Sub-topic 1-6: Simultaneous reception of data and L1 measurement
	Issue 1-6-1: UE capability for simultaneous reception of data and L1
Tentative agreement: None
 Recommendation for 2nd round: No discussion. Can be revisited after framework is clearer.




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Issue 1-1: Which reference signals to be considered for multi-rx L1 measurement requirements
Agreement from GTW:
· Multi-Rx L1 measurement requirements are defined under assumption of the following reference signals availability
· CSI-RS + CSI-RS: CSI-RS reference signals are transmitted from the two TRPs
· SSB + SSB: SSB signals are transmitted from the two TRPs
· FFS 
· SSB + CSI-RS: SSB and CSI-RS signals are transmitted from different TRPs
· FFS if same or different RS combinations would apply for different RRM requirements
· FFS whether to consider simultaneous and/or non-simultaneous RS transmission from different TRP to define RRM requirement

Recommendations for 2nd round: Please provide your views on FFS parts of the above agreement.

Background for issue 1-2-2
· Introduce enhanced RRM requirements based on faster beam sweeping with multi-Rx chains based on UE capabilities
· Option 1: Introduce beam sweeping factor reduction
· Other options not precluded
· FFS on specific conditions when enhancement apply
· FFS if any signalling is needed
· FFS on details of UE capabilities

Issue 1-2-2: Since faster beam sweeping is agreed, provide your inputs on following.
· Conditions under which faster beam sweeping can be performed
· Additional signalling that can enable faster beam sweeping
· UE capabilities needed to for faster beam sweeping applicable

Recommendation for 2nd round: 
· Further discussion is needed.
	Company
	Comments

	
	Issue 1-1:
Issue 1-2-2:

	Nokia
	Issue 1-1 
Ok with agreement 
Issue 1-2-2
We think the most optimal way is to consider signaling for indication of reduced N. 
We understand that many UEs already use reduced N, and they might use information about overlap of panels and how much it is moving in order to make a decision. 
It is very hard to make strict conditions regarding when beam sweeping can be performed since it is UE specific. 
Additionally, the indication for single/multi Rx chain as discussed in thread 202 may be considered as well.

	Huawei
	Issue 1-2-2: The RS resource configured for L1-RSRP measurements period can be CSI-RS with repetition=off, CSI-RS with repetition=on and SSB. The beam sweeping factor is defined separately as follows:
N=1 for CSI-RS with repetition=off (no beam sweeping)
N=ceil(maxNumberRxBeam / Nres_per_set) for CSI-RS with repetition=on (maxNumberRxBeam is UE capability)
N=8 for SSB.
There is no need to consider faster beam sweeping for CSI-RS based L1-RSRP measurements.

	LGE
	Issue 1-2-2: The condition for beam sweeping factor reduction depends on UE implementation (Rx beam coverage for multi-panels, measurement RS for using multi-Rx, separation of signal direction from mTRP, etc), so we think that it is difficult to define specific conditions for beam sweeping factor reduction. Prefer to indicate UE capability for Rx beam sweeping reduction.

	Intel
	Issue 1-2-2: Prefer to define faster beam sweeping based on UE capability.

	ZTE
	Issue 1-2-2: As some companies referred to, the exact Rx beam sweeping operation depends on UE implementation, so it is difficult to define specific conditions for the beam sweeping factor reduction. The following factors can help the NW to know about the Rx beam sweeping operation at UE side: UE capability of beam sweeping factor,  panel coverage information. 

	vivo
	Issue 1-1: Discuss in the next meeting on FFS part
Issue 1-2-2: Discuss in the next meeting on FFS part

	Samsung
	Issue 1-2-2:
From our perspective, since the UE panel assumption should follow implementation agonistic manner, which is agreed in RF session, it is difficult to define the specific conditions (e.g., coverage overlap of the two panels) to reduce N. 

	MTK
	Issue 1-1: We are OK with agreement. 
Regarding one of the FFS, according to current TS38.331, CSI+CSI, SSB+SSB, CSI+SSB are allsupported.
[image: ]

Issue 1-2-2: Whether UE reduce beam sweeping(N) factor or not depend on UE implementation. We prefer not to define specific conditions whether N factor reduction apply or not because this is UE specific behavior. The simple way is to indicate N factor reduction (E.g., N=4 or 8) base on UE capabilities. In addition, we are still fine to discuss if not consider the relaxation of N factor.

	Ericsson
	Issue 1-1: Ok with the on-line agreement for this meeting, discuss the FFS in the next meeting
Issue 1-2-2: Discuss further in the next meeting

	OPPO
	Issue 1-2-2: In general we support to have UE capability for faster beam sweeping. Also fine to come back in next meeting

	Apple
	Issue 1-1: We have similar understanding as MediaTek that CSI+SSB is supported too.
Issue 1-2-2: All three points can be further discussed at the next meeting.

	Qualcomm
	Issue 1-2-2:
We do not really see a benefit of this in particular when all these are SSB based L1 measurement. If UE can do it faster at certain circumstances, even without any new capability signaling/mechanism UE can do it. Defining all these conditions and such would make it just cumbersome because that will be very much implementation specific and lots of factors will have to be taken into account depending on how/when the scaling factors are going to be used.



Issue 1-3-2: if GBBR can be introduced, what requirements to introduced 
Companies have different understanding about GBBR from the first-round discussion. To get common understanding, we please provide your views on following aspects. 
Issue 1-3-2-1: How to perform measurement. That means the measurement delay required for GBBR (i.e., measurement delay for beam pair)
· Option 1: Reuse legacy L1-RSRP delay as UE do not know which beams can be paired.
· Option 2: Due to simultaneous reception measurement delay for beam pair can be enhanced for L1-RSRP 

Issue 1-3-2-2: How to choose beam pair that are going to be reported based on measurement results
· Option 1: define conditions for selecting beam pair in the report
· Please provide conditions that can be considered
· Option 2: How to choose beam pair is UE implementation 

Issue 1-3-2-3: NW configures UE with GBBR, but UE did not find a good beam pair to report. What should be the UE behaviour
· Option 1: NO behaviour is needed
· Option 2: report NA or single beam 
· Option 3: Check with RAN1 
· Note: if we agree for this, we may need to define what are the conditions for beam pair selection as we need to define what is not finding good beam pair.  
	Company
	Comments

	
	Issue 1-3-2-1:
Issue 1-3-2-2:
Issue 1-3-2-3:

	Nokia
	Issue 1-3-2-1:
Option 1. L1 RSRP delay is the same for GBBR. Here we understand that the N value in the agreement of Issue 1-2-2 would apply for both. 
Issue 1-3-2-2:
Option 1 – define conditions for GBBR. 
We can discuss the conditions, but also as Apple showed in their paper there is a huge difference if we use capacity based of pure RSRP based selection of beams. 
We also want to avoid that the UE signals groups that are not feasible due to RTD >MRTD, of very small AoA. Such beam pairs would result is problems after TCI switching. 
Issue 1-3-2-3:
Option 2 is the best one, since it would be forced to provide wrong information for the network.

	Huawei
	Issue 1-3-2-1: Support option 1.
Issue 1-3-2-2: Support option 2.
Issue 1-3-2-3: For non-group-based reporting, UE reports the largest N beams to networks, no matters whether the reporting beams are good enough or not. Similarly, for group-based reporting, UE reports the largest N beam pairs to networks, no matters whether the reporting beam pairs are good enough or not.

	LGE
	Issue 1-3-2-1: depending on Rx beam sweeping factor reduction, measurement delay requirement could be enhanced.
Issue 1-3-2-2: support option 2.
Issue 1-3-2-3: prefer option 1, UE reports beam pair even not good beam pair, but we are fine option 3 if needed.

	Intel
	Issue 1-3-2-1: For non-overlapped RSs from two resource sets, the measurement delay will depend on RX beam sweeping factor. For overlapped RSs from two resource sets, further discuss the delay for different overlapped configurations.
Issue 1-3-2-2: Support Option 1.
Issue 1-3-2-3: Support Option 2.

	ZTE
	Issue 1-3-2-1:
Option 1. The measurement for GBBR can be in TDM manner, so we can not see difference with the legacy L1 measurement.
Issue 1-3-2-2:
Option 1. Our original view is to introduce some condition on the RSRP, but we are open to further discuss the exact condition.
Issue 1-3-2-3:
Option 2. Which can avoid misleading the NW.

	vivo
	Issue 1-3-2-1: Support option 1.
Duplicated discussions as Issue 1-2-7a in email 202.
Issue 1-3-2-2: Option 2
Issue 1-3-2-3: Option 1

	Samsung
	Issue 1-3-2-1: Need classify different situations of discussing the issue. For non-overlapping RS resources, especially for SSB+SSB with different non-consecutive indexes, the legacy L1-RSRP delay is also applicable, while for the downlink RSs overlapped in time domain, due to simultaneous reception measurement delay for beam pair can be enhanced for L1-RSRP.
Issue 1-3-2-3:
From our understanding, the issue is RAN1 related. Based on RAN1 discussion and agreement, for Rel-17 group-based reporting, differential RSRP reporting across all beam groups in a CSI-report no matter the beam pair is good or not

	MTK
	Issue 1-3-2-1: Support option 1. We are open to discuss option 2.
Issue 1-3-2-2: Support option 2.
Issue 1-3-2-3: Support option 1. In our understanding, UE can choose to report non-GBBR, if it is also configured. UE can also report imbalanced RSRP to let network it is better to fallback to single Rx. In addition, TRP-specific BFR/CBD under multi-RX chain will intervene, if UE cannot find a good beam pair to use. 

	Ericsson
	Issue 1-3-2-1: If GBBR is used to configure the simultaneous reception, then before the simultaneous reception is configured, i.e., before the GBBR used to configure multi-rx, the legacy requirements can apply (i.e., Option 1).
Issue 1-3-2-2: Needs further discussion, e.g., conditions to choose the pair
Issue 1-3-2-3: To be discussed together with 1-3-2-2.

	OPPO
	Issue 1-3-2-1: Agree with Samsung. We are fine to use option 1 as baseline and study if measurement delay requirement could be enhanced for overlapping case.
Issue 1-3-2-2: support option 2.
Issue 1-3-2-3: Support option 1 or option 3 if needed.

	Apple
	Issue 1-3-2-1: We can explore Option 2 first. If there could be no enhancement, we can revert to Option 1.
Issue 1-3-2-2: Option 1
Issue 1-3-2-3: Option 3. It is better to align with RAN1 on this.

	Qualcomm
	Issue 1-3-2-2: Option 2.
Issue 1-3-2-3: What is the definition of “good beam pair”?




Issue 1-3-4: Which reference signals to be considered for GBBR configuration (also related to issue 1-1)
Tentative agreements: SSB+SSB or CSI-RS + CSI-RS can be supported for GBBR.
Recommendation for 2nd round: confirm if the tentative agreement is OK. If it is not OK, confirm if it is OK to send LS to RAN1 to check if SSB+CSI-RS is supported for group-based reporting. 

Issue 1-3-5: If CSR-RS is configured for GBBR 
Tentative agreement: CSI-RS resource with repetition ON will not be configured for group-based reporting. 
Note: If companies found this agreement is not correct as per RAN1 spec, it can be revisited in RAN4#107 and send LS to RAN1.
Recommendation for 2nd round: confirm if the tentative agreement is OK. 

Issue 1-3-6: Type of reporting used for GBBR  
Tentative agreement:  Periodic, semi-persistent and aperiodic report are supported
Note: If companies found this agreement is not correct as per RAN1 spec, it can be revisited in RAN4#107 and send LS to RAN1.
Recommendation for 2nd round: confirm if the tentative agreement is OK. 

	Company
	Comments

	
	Issue 1-3-4:
Issue 1-3-5:
Issue 1-3-6:

	Nokia
	Issue 1-3-4:
Fine with tentative agreement. 
Issue 1-3-5:
Prefer to keep FFS
Issue 1-3-6:
Fine with tentative agreement

	Huawei
	Issue 1-3-4: we are fine with the tentative agreement.
Issue 1-3-5: we suggest to check RAN1 spec firstly.
Issue 1-3-6: we are fine with the tentative agreement.

	LGE 
	Issue 1-3-4: fin with tentative agreement

	Intel
	Issue 1-3-4: From RAN2 spec, there is no limitation. Fine to send LS to RAN1 to check if SSB+CSI-RS is supported for group-based reporting. 
Issue 1-3-5: Fine with tentative agreement.
Issue 1-3-6: suggest to keep it FFS.

	ZTE
	Issue 1-3-4:
Fine with tentative agreement, and also fine to send LS to RAN1 to check whether the mixed RS type is supported for GBBR.
Issue 1-3-5:
FFS and fine to check with RAN1.
Issue 1-3-6:
Fine with tentative agreement

	vivo
	Issue 1-3-4: Fine with tentative agreement
Issue 1-3-5: Fine with tentative agreement
Issue 1-3-6: Fine with tentative agreement

	Samsung
	Issue 1-3-4: Fine with tentative agreement. 
Issue 1-3-5: Based on RAN1 agreement, from our understanding the CSI-RS resource with repetition ON can be configured for GBBR, but CRIs are not reported. That because the CSI-RS resource with repetition ON is for Rx beam refinement, the TX beam is known from NW
Issue 1-3-6: Fine with the tentative agreement

	MTK
	Issue 1-3-4: OK with tentative agreements, but this does not mean to preclude SSB+CSI-RS for GBBR. Please refer to our comment in issue1-1 for details.
Issue 1-3-5: OK with tentative agreements.
Issue 1-3-6: OK with tentative agreements.

	Ericsson
	Issue 1-3-4:
Tentative agreement is Ok
Issue 1-3-5:
Tentative agreement is Ok
Issue 1-3-6:
Tentative agreement is Ok

	OPPO
	Issue 1-3-4: Fine with tentative agreement
Issue 1-3-5: Fine with tentative agreement
Issue 1-3-6: Fine with tentative agreement

	Apple
	Issue 1-3-4: We prefer to send LS to RAN1 to check if SSB+CSI-RS is supported for group-based reporting.
Issue 1-3-5: We prefer to send LS to RAN1 to check
Issue 1-3-6: OK with tentative agreements.



Issue 1-4-2: L1-RSRP measurement requirements
Tentative agreement:  None
Recommendation for 2nd round: GBBR is agreed as prerequisite to enable simultaneous reception. Does that mean we only look at potential enhancements of L1-RSRP from beam pair reporting point of view. It is better to align views on what we are going to study or enhance as part of this WI for L1-RSRP. Please indicate which of the following options is your understanding. 
· Option 1: Study and enhance if feasible L1-RSRP measurement delay for reporting of beam pair.
· Option2: Study and enhance if feasible L1-RSRP configured simultaneously using QCL information acquired from GBBR 
· Scenario is let’s assume SSB (wide beam) is configured for GBBR. UE reports GBBR for SSB. NW knows wide beams UE can receive simultaneously.  Can NW configure fine beams within the wide beam beamwidth for simultaneous measurement.
· Other options (please specify)

	Company
	Comments

	
	Issue 1-4-2:

	Nokia
	Issue 1-4-2:
We understand that option 1 is already included in the agreement of 1-2-2
Option 2 can be FFS.

	Huawei
	Option 1 is being discussed in other issues.
For Option 2, fine beam or rough beam is from Rx beam perspective. Even for the same SSB resource, rough beam is assumed for SSB based L3 measurement and fine beam is assumed for SSB based L1 measurement.

	Intel
	Option 1 is related to RX beam sweeping factor reduction.
Option 2 seems to discuss simultaneous reception of two RSs. It’s related to measurement restriction or sharing. From RAN4 spec, fine beam or rough beam is defined for RX beam. For NW side, there can also be wide TX beam or fine TX beam. From our understanding, from UE perspective, UE apply fine RX beam for L1 measurement, which is not impacted by the TX beam type.

	ZTE
	Option 1 is being discussed in Issue 1-2-2.
It seems Option 2 wants to restrict the beam sweeping strategy, so as to make companies on the same page. We are open to further discuss.

	vivo
	Duplicated discussions as Issue 1-2-7a in email 202.
Simultaneous reception should NOT be assumed for L1-RSRP measurement for GBBR. No enhancement is needed.

	Samsung
	Option 1 is being discussed in the other issues
Option 2. We are a bit confused with the option. More clarification is needed. If option 2 describes the possible QCL information acquisition steps, (first step is GBBR for wide beam, second step is GBBR for fine beam, next is PDSCH reception based on the QCL information from fine beam,…), the option can be FFS. But if the option 2 is only for L3/L1 measurements, it seems not reasonable

	MTK
	We are open to discuss option 1. If UE should perform beam sweeping (N>1) for L1-RSRP measurements, the measurement delay cannot be enhanced.

	Ericsson
	Issue 1-4-2:
In our understanding, this is for L1-RSRP measurements after the GBBR based on which simultaneous reception is configured. If so, we can further discuss Option 1 and Option 2 in the next meeting. Option 2 exploits the advantages of the known QCL info.

	OPPO
	Support existing L1-RSRP measurement requirements are applicable for group-based beam reporting. Also open to further consider enhanced requirements.

	Apple
	We agree that option 1 is being discussed already.
Option 2: this seems to be a network deployment/UE implementation issue. In our understanding, SSB can be used for UE to select fine beams.




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

	R4-2304050.zip
	Nokia, Nokia Shanghai Bell
	Observation 1: The existing conditions defined for a target TCI state to be known are based on whether the UE has reported a valid L1-RSRP measurement for the target TCI state, and reference signal associated with the TCI state is detectable during the switching period.
Proposal 1: The existing conditions for determining a known TCI state which have been defined for a single TCI state switch can be re-used for dual TCI state switch.
Proposal 2: Both target TCI states need to be known in order to use the requirements with known conditions for DCI based TCI switching in single DCI scenario.
Proposal 3: RAN4 to reuse Rel-16 requirements for the case of DCI-based TCI switching for PDSCH in single DCI scenario.
Proposal 4: For a UE operating in multi-DCI mode, TCI state switching applies per Rx chain independently, and thus TCI state switching delay requirements for single TRP mode can be reused per DCI.
Observation 2: In case two DCIs from different TRPs are received with a time distance smaller than timerDurationForQCL, RAN1 requirements state that the UE can receive PDSCH on both TCI states when timerDurationForQCL has passed for both states.
Proposal 5: In multi DCI scenario, if DCI based TCI switch command from one TRP is received at n1, DCI state from other TRP is received at n2, and |n1-n2| < timeDurationForQCL the UE shall be able to receive PDSCH after slot max(n1,n2)+timeDurationForQCL.
Observation 1: MAC-CE based TCI switch in sDCI with non-SFN PDCCH scenario involves only one target TCI state.
Proposal 6: For non-SFN based MAC-CE based TCI indication method for PDCCH, use legacy TCI state switching requirements for multi Rx.
Observation 2: When PDCCH SFN is used, one MAC CE is used to indicate two TCI states used for PDCCH.
Proposal 7: For single DCI SFN scenario, define requirements for MAC-CE based TCI state switch to dual TCI states.
Proposal 8: If a pair of TCI states is activated by MAC-CE command in SFN scenario, consider the first SSB of each TCI state for activation time while arriving at the active TCI state list update delay requirements for dual TCI states
Proposal 9: When the UE receives a MAC-CE indication for two PDCCH TCI states, if the UE is already receiving from a PDCCH whose TCI state is known, the existing MAC-CE based TCI state switch delay requirements can be reused.
Proposal 10: In multi-DCI scenario, legacy requirements for MAC-CE based TCI state switch for PDCCH apply per TRP.
Observation 3: Existing defined requirements for RRC-based TCI state switch delay apply only when one TCI state is configured in RRC state list.
Proposal 11: A switch between dual TCI state to single TCI state and vice versa for PDCCH is a switch between multi-DCI and single-DCI scenarios, which involves RRC signalling. Hence, RRC based TCI state switch delay requirements will apply and requirements need to be updated for such cases.
Proposal 12: If a pair of TCI states is activated by MAC-CE command, consider the first SSB of each TCI state for activation time while arriving at the active TCI state list update delay requirements for dual TCI states.

	R4-2304134.zip
	Apple
	Proposal 1: All three TCI state switching scenarios should be considered.
Proposal 2: RRC triggered TCI state configuration is not needed for intra-cell multi-TRP scenario.
Proposal 3: RAN4 should investigate if there are implementation constraints in dual TCI switching and if so, whether to allow some additional delay.
Proposal 4: Both known/unknow cases should be considered.
Proposal 5: For dual TCI state switching, it is proposed:
· For the (known, known) and (unknown, unknown) combinations, the legacy TCI state switching delay is expected to be reused, subject to further investigation of Proposal 3.
· For the (known, unknown) combination, the legacy TCI state switching delay can be further reduced.

Proposal 6: It is proposed to discuss and decide UE behavior in case the UE does not support the two configured target TCI states simultaneously.

	R4-2304246.zip
	Intel Corporation
	Proposal 1: Don’t need to consider Dual TCI to Single TCI case since Legacy TCI activation requirement can apply for this case.
Proposal 2: Introduce requirement for the case that both TCI states in TCI activation are known.
Proposal 3: The dual TCI activation is known if both TCI states are included in group based reporting which is reported within [x]ms.
Observation 1: For TCI state list update delay, it will include two types of TCI state list update for mDCI and sDCI respectively:
1. for mDCI: up to 8 TCI states come from the same TRP
2. for sDCI: two TCI states from two TRP in one codepoint, up to 8 codepoints.
Observation 2: In RAN4, MAC CE based TCI state list update delay requirement in clause 8.10.6 can applied for mDCI case with the assumption that one TCI state can be actived.
Proposal 4: RAN4 to further discuss whether to define two types of TCI state list update delay requirement for sDCI and mDCI respectively, or just define a common one.
Proposal 5: The total TCI activation delay for simultaneous reception is from UE receive the first MAC CE command to the time UE has finish two TCI states activation no matter whether the two TCI states are activated by one MAC CE or two MAC CEs.

	R4-2304373.zip
	Qualcomm Korea
	QCL chain for Simultaneous Rx based FR2 mTRP and DCI based TCI State Switch Delay
Proposal 1: RAN4 to reuse the existing requirement of DCI based TCI state switch delay for the feature of simultaneous Rx based mTRP.
Single vs. Dual TCI State Switch
Proposal 2: RAN4 to define TCI state switch delay requirements only for the case where to-be-activated/switched TCI state upon the TCI switch command(s) reception includes two different QCL-TypeD sources and the reference resources of the two TCI states are included in the group-based L1-RSRP measurement report.
Sequential vs. Parallel TCI State Switch
Proposal 3: RAN4 to not consider dual TCI switch upon the reception of separate TCI switch commands not received in the same slot.
Known vs. Unknown TCI State Switch and TCI State Switch Delay
Proposal 4: If RAN4 agrees to define RRC based TCI activation, the requirement will be only for mDCI based mTRP mode, particularly when a second CORESET to enable mDCI based mTRP is configured by NW.
Proposal 5: RAN4 to not define TCI state switch delay requirements for unknown TCI state
Proposal 6: The known condition of dual TCI state switch for mTRP is based on Rel-17 group-based L1-RSRP measurement and report
Proposal 7: Tfirst-SSB defined for the existing TCI state switch delay requirements can be reused for dual TCI switch in mTRP if the definition of Tfirst-SSB is redefined to account for two TDM’ed source SSBs in the QCL chains with two TRPs.

	R4-2304792.zip
	Xiaomi
	Observation 1: The RRC triggered TCI state switching scenario can be the switch from dual TCI to single TCI (RRC triggered).
Observation 2: The legacy RRC based TCI state switching requirement can apply for above case.
Proposal 1: To agree table 1 for the MAC CE based TCI state switching delay requirement.
Proposal 2: For DCI-based TCI state switching delay, the legacy DCI based requirement apply for s-DCI.
Proposal 3: For DCI-based TCI state switching delay, the legacy requirement apply for each TCI state switching for each TRP for m-DCI.

	R4-2305044.zip
	vivo
	Proposal 1: The baseline requirements for dual TCI states switching is not based on simultaneous reception of TCI state reference signals.
Proposal 2: Enhanced requirements for dual TCI states switching based on simultaneous reception of TCI state reference signals can also be considered additionally.
Proposal 3: RRC triggered TCI state configuration is only considered after feasibility is confirmed.
Proposal 4: For MAC CE based dual TCI states switch, requirements are specified for single-DCI of SFN PDCCH, PDCCH repetition and multi-DCI.
Proposal 5: Requirements for MAC-CE based TCI state switch delay are defined for the following cases. 
-	Case 1: Dual TCI states based one MAC CE
-	Case 2: Dual TCI states based two MAC CEs, and one MAC CE for each TCI state
-	Case 3: Single TCI state switched from dual TCI states
Proposal 6: Requirements for MAC-CE based dual TCI states switch delay for PDCCH reception are defined for known + known. Unknown + unknown case may also be considered.
Proposal 7: For UE with multi-Rx chain, it should be able to track timing/frequency independently for each TCI state when dual TCI states are activated either based on T/F tracking for one TCI state or based on independent T/F tracking.
Proposal 8: Requirements for DCI based dual TCI states switch delay for PDSCH reception are defined for known case only.
Proposal 9: Requirements for DCI based dual TCI states switch delay for PDSCH reception are to reuse legacy requirements as baseline.
Proposal 10: Known/unknown conditions for dual TCI states switch can be defined as follows.
The TCI state is known if the following conditions are met:
-	During the period from the last transmission of the RS resource used for the L1-RSRP measurement reporting for the target TCI state to the completion of active TCI state switch, where the RS resource for L1-RSRP measurement is the RS in target TCI state or QCLed to the target TCI state
-	TCI state switch command is received within 1280 ms upon the last transmission of the RS resource for beam reporting or measurement 
-	The UE has sent at least one group-based L1-RSRP report configured with groupBasedBeamReporting or groupBasedBeamReporting-r17 that the target dual TCI states are reported within one group before the TCI state switch command 
-	The TCI state remains detectable during the TCI state switching period
-	The SSB associated with the TCI state remain detectable during the TCI switching period
-	SNR of the TCI state ≥ -3dB
Otherwise, the TCI state is unknown.
Proposal 11: For active TCI state list update, requirements for addition of dual TCI states should be specified. 
Proposal 12: For active TCI state list update for addition of a new dual TCI states, legacy requirements can be used as baseline. FFS if T/F tracking for the dual TCI states are based on different SSBs.

Observation 1: MAC-CE based Dual TCI states switching requirements for PDCCH repetition and PDCCH with multi-DCI is relevant to 4-layer MIMO. MAC-CE based Dual TCI states switching requirements for SFN PDCCH is NOT relevant to 4-layer MIMO.

	R4-2305165.zip
	MediaTek inc.
	Proposal 1: For dual TCI state switching, only define the requirement for the case when two indicated TCI states are known.
Proposal 2: Known TCI state definition for dual TCI should additionally considered that the target TCI states were included in a group-based report.
Proposal 3: For detectable condition, all RSs in the same TCI chain for the target TCI state should remain detectable during the entire measurement/switch period.

	R4-2305231.zip
	OPPO
	Proposal 1: Specify simultaneous dual TCI states switching firstly (e.g., dual TCI to dual TCI). FFS the transition of two TCI states and one TCI state.
Proposal 2: Agree on the following principles for defining dual TCI state switch delay requirements:
· For the case of Multiple DCI,
· each TCI state is changed by independent procedure with different triggering commands. Legacy requirements for each TCI state switching delay can be reused. 
· The delay requirements for known and unknown TCI state should be treated separately.
· For the case of Single DCI, 
· the same command triggers dual TCI state switching. Additional uncertainty time should be considered based on the legacy single TCI state switching delay.
· FFS the need of dual TCI states known, or unknown

	R4-2305269.zip
	Huawei, HiSilicon
	Proposal 1: Dual TCI switching in SFN to be discussed in Rel-18 HST FR2.
Proposal 2: Do not consider RRC triggered dual TCI state switching.
Observation 1: Simultaneous reception for PDCCH with different QCL-TypeD are applicable for sDCI PDCCH reception when UE is capable of mTRP-PDCCH-TwoQCL-TypeD-r17.
Observation 2: For scenario expect for described in option 1, legacy requirements for PDCCH TCI state switching can apply.
Proposal 3: RAN4 to discuss whether to define TCI switching requirements for sDCI PDCCH repetition with different QCL-TypeD when UE is capable of mTRP-PDCCH-TwoQCL-TypeD-r17
Proposal 4: For sDCI PDSCH TCI state switching, legacy requirements can apply to following cases:
· single TCI to dual TCI
· dual TCI to dual TCI
and RAN4 to discuss whether the timeDurationForQCL is needed for dual TCI to single TCI when the target TCI is one of the source TCI. 
Observation 3: There is time-domain overlapping PDCCH with different QCL-TypeD for mDCI.
Proposal 5: There is no need to define dual TCI state switching requirements for mDCI PDCCH.
Observation 4: For mDCI, simultaneous PDSCH reception is for the case when PDSCH are fully/partially overlapped in time domain with different QCL-TypeD.
Proposal 6: RAN4 to define requirements for dual TCI for mDCI PDSCH for PDSCHs partially/fully overlapped in time domain with different QCL-typeD scheduled by individual DCI.
Observation 5: As the DCI is receive independently, UE does not know whether there is simultaneous reception or not and it is not clear whether UE shall assume that it is in mTRP mode and shall be prepared for simultaneous reception.
Observation 6: The known conditions for dual TCI states switching serve following purpose:
1. UE knows the beam pair of the target TCI states and no need to perform L1-RSRP measurement 
2. The configured two TCI states can be simultaneously received by UE. 
Observation 7: Based on legacy requirements, even the two TCI states can fulfill the known conditions, it is still possible that the indicated two TCI states cannot be received by a UE simultaneously which is up to UE implementation to handle the case, and the behavior cannot be verified.
Proposal 7: 
Following conditions shall be considered for the known conditions:
· The UE has sent at least one L1-RSRP report for the target TCI states before the TCI state switch command where the associated QCL type D RSs are reported within one group configured by groupBasedBeamReporting-r17. 
· The associated QCL type D RSs in target TCI states satisfy the conditions that the RSs are received from different panels, where the conditions shall follow RF conclusion.

	R4-2305755.zip
	Ericsson
	Proposal 1:  RAN4 to agree that, with the existing signalling mechanism, RRC based dual TCI state switching is not possible.
Proposal 2:  For dual TCI state switching, both TCI states can be known or both TCI states can be unknown. RAN4 to define all active TCI state switching related requirements for the known case only (both are known).
Proposal 3:  Processing delay for single or dual DCI/MAC CE is the same as legacy, but some clarification in the specification is necessary.
Proposal 4:  RAN4 to reuse the legacy requirements for DCI based dual TCI state switch for PDSCH reception.
Proposal 5:  RAN4 to reuse the legacy requirements for MAC-CE based dual TCI state switch for PDCCH reception, but some clarification in the specification is necessary.
Proposal 6:  RAN4 to investigate the UE behaviour when it is not able to receive simultaneously on the dual TCI states.
Proposal 7:  Reuse the legacy requirements for the scenario when the RS occasions fully overlap. FFS for the case when the RS occasions are partially overlap.
Proposal 8:  For switching/replacing of one of the two active TCI states, the existing requirements can be reused, but some clarification in the specification is necessary.



Open issues summary
Several issues related to TCI State Switching are still opened. The following open issues should be discussed in order to clearly identify the scope of the discussion and proceed with the definition of the actual requirements.
· General principles for defining requirements 
· DCI based TCI state switch 
· MAC CE based TCI state switch
· RRC based TCI state switch
· Known conditions 
· Active TCI state list update
Sub-topic 2-1: General principle for defining requirements 
Sub-topic description:
Open issues and candidate options before meeting:
Issue 2-1-1: General conditions  
· Proposals
· Proposal 1: RAN4 to define TCI state switch delay requirements only for the case where to-be-activated/switched TCI state upon the TCI switch command(s) reception includes two different QCL-TypeD sources and the reference resources of the two TCI states are included in the group-based L1-RSRP measurement report.
· Proposal 2: For detectable condition, all RSs in the same TCI chain for the target TCI state should remain detectable during the entire measurement/switch period.
· Recommended WF
· Agree on the proposal 1 and 2. Please confirm if the recommended WF is OK.

Issue 2-1-2: TCI switch command reception constraints for defining requirements 
· Proposals
· Proposal 2: RAN4 to not consider dual TCI switch upon the reception of separate TCI switch commands not received in the same slot.
· Proposal 3: RAN4 to define requirements for dual TCI for mDCI PDSCH for PDSCHs partially/fully overlapped in time domain with different QCL-typeD scheduled by individual DCI.

Issue 2-1-3: The TCI state reference signals reception for T/F tracking
· Proposals
· Proposal 1: The baseline requirements for dual TCI states switching is not based on simultaneous reception of TCI state reference signals.
· Proposal 2: Enhanced requirements for dual TCI states switching is based on simultaneous reception of TCI state reference signals can also be considered additionally.
· Proposal 3: For UE with multi-Rx chain, it should be able to track timing/frequency independently for each TCI state when dual TCI states are activated either based on T/F tracking for one TCI state or based on independent T/F tracking.
· Recommended WF
· Proposal 1 and 2 cover all the cases. Suggest agreeing on the proposal 1 and 2. Please provide your view on proposal 3.

Issue 2-1-4: UE behaviour when TCI states are not supported 
· Proposals
· Proposal 1: RAN4 to investigate the UE behaviour when it is not able to receive simultaneously on the dual TCI states.
· Proposal 2: It is proposed to discuss and decide UE behaviour in case the UE does not support the two configured target TCI states simultaneously.
· Recommended WF
· Need further discussion. Please provide your views on above proposals.

Issue 2-1-5: Other issues or proposals for further discussion
· Proposals
· Proposal 1: RAN4 should investigate if there are implementation constraints in dual TCI switching and if so, whether to allow some additional delay.
· Proposal 2: RAN4 to discuss whether to define TCI switching requirements for sDCI PDCCH repetition with different QCL-TypeD when UE is capable of mTRP-PDCCH-TwoQCL-TypeD-r17
· Proposal 3: Dual TCI switching in SFN to be discussed in Rel-18 HST FR2.
· Recommended WF
· Agree on the proposal 1 and 2.
	Company
	Comments

	Huawei
	Issue 2-1-1: Generally fine with both proposals. Bur for proposal 1, it should be clarified that it is one  of conditions for dual TCI switching.
Issue 2-1-2: Support proposal 3. Proposal 2 is not the common case for mDCI.
Issue 2-1-3: Clarification is needed for the proposals and what is the impacts the TCI switching requirements
Issue 2-1-4: From our understanding, no requirements apply when the conditions are not met. We don’t see the necessity to define the UE behavior.
Issue 2-1-5: Support proposal 3 which is not to discuss SFN specific requirements in this WI, which is under discussion in Rel-18 HST FR2. For Proposal 2, we are fine to not discuss the repetition case.

	
	Issue 2-1-1: Recommended WF is OK. Support proposal 1 and 2.
1. Issue 2-1-2: We are open to discuss any RRM impact for these proposals. However, we are not very clear whether P2 and P3 belong to RRM or Demod issues. Some more discussions are needed.
Issue 2-1-3: Proposal 1/2/3 are OK. We are fine to discuss the enhancement for dual TCI state switching is base on simultaneous reception of TCI state reference signals.
Issue 2-1-4: We do not see the need for this discussion. To our understanding, dual TCI state switching may fail if NW do not provide known target TCI state or the source reference signals of TCI chain is not in L1-RSRP group-based reporting. If this happens, one consequence is that the BFD procedure will take over. This is no different to Rel-15 with only single TCI-state switch. 
Issue 2-1-5: Proposal 1 and 3 is OK. For proposal 2, we do why we need to consider PDCCH repetition in multi-RX. But we are fine to discuss whether proposal 2 is a Demod issue.

	Qualcomm
	Issue 2-1-1: Support both proposals. And we are open to other conditions on top of those in Proposal 1, if any.
Issue 2-1-2: Support Proposal 2. Even for mDCI, we wonder how TCI state for simultaneous Rx can be managed separately.
Issue 2-1-3: Not clear to us.
Issue 2-1-4: Not clear to us.
Issue 2-1-5: Agree to not discuss SFN in this WI. But we don’t think we can make a decision that it will be discussed in other WIs.

	Intel
	Issue 2-1-1: Fine with recommend WF.
Issue 2-1-2: Fine with Proposal 3.
Issue 2-1-3: Not quite sure about the meaning of the proposal. It seems to discuss the whether the two source RSs in TCI state activation command is overlapped or not. From our understanding, the source RS is corresponding to the beam index in group based reporting. They may overlapped or non-overlapped. if no T/F tracking is needed, UE didn’t need to measure on these RSs again. If T/F tracking is needed, UE may need to receive and measure on the two RSs. If the two RSs are overlapped, UE may need to perform T/F on the same symbol by two panels. Is it discussing whether UE can perform T/F on the same symbol by two panels?
Issue 2-1-4: For Dual TCI activation, we don’t need to define requirement for this. We need to discuss this issue in BFD/CBD topic. UE will perform BFD to monitor the link quality. When BFD happen, UE will stop simultaneous reception. We also raise the issue what’s the UE behavior regarding CBD procedure, i.e. whether to recover simultaneous reception or fall back to single TRP or TDM based mTRP. 
Issue 2-1-5: Fine with recommend WF. For proposal 2, we suggest not to discuss the repetition case.

	Samsung
	Issue 2-1-1: Fine with the recommended WF
Issue 2-1-2: Support option 3
Issue 2-1-3: OK with the proposal 1 and proposal 2. But what is the corresponding requirement impact? For proposal 3, more clarification is needed, since we think that is a BB operation
Issue 2-1-4:From our view, there is no need to consider the UE behavior when TCI states are not supported
Issue 2-1-5: We can only agree that not to discuss Dual TCI switching in SFN in this WI, but we do not agree that discuss it in Rel-18 HST

	Ericsson
	Issue 2-1-1: 
General conditions: We are fine with recommended WF.
Issues 2-1-2: 
Support proposal 3.
Issue 2-1-3: 
We agree with proposal 1 and 2. Proposal 3 may need more clarification. 
Issue 2-1-4: 
We think this issue is discussed for first few meetings and to make progress we need to agree whether to define or not to define the UE behaviours. We think not defining the requirements is one solution and it may not be suitable in practice. Other aspect is NW do not know if UE can no longer support the indicated TCI switch. If there is no behaviour defined, NW may keep scheduling on dual TCI states and they may be failing, and NW do not know what the subsequent behaviour should be. Which TCI state NW can schedule may not be known at NW if UE cannot receive on the dual TCI states.
Issue 2-1-5:
Support proposal 3 and similar view as Huawei. 


	Nokia
	Issue 2-1-1: Proposal 1 is ok. Could it be clarified why Proposal 2 is needed, and what is meant by all RSs in the same QCL chain here? Does it mean the fields qcl-Type1 and qcl-Type2 in the TCI state configuration?
Issue 2-1-2: Could it be clarified what would be the specification impact of each proposal? Also for Proposal 2: could it still be confirmed which TCI state switching type and scenarios the proposal applies to? 
Issue 2-1-3: Could it be clarified what is the impact of the proposals to the TCI state switching requirements? 
As for Proposal 3: The UE should track T/F independently for each TCI state, otherwise it won’t be able to receive data. 
Issue 2-1-4: We think that this can be covered by the GBBR conditions that are being discussed under Topic #1. 
Issue 2-1-5: Proposal 1: Currently we do not see a need for any additional delay.

	Apple
	Issue 2-1-1: The recommended WF is OK.
Issue 2-1-2: Does proposal 3 mean two DCIs overlap in time domain?
Issue 2-1-3: OK with proposal 1.
Issue 2-1-4: We support both options.
Issue 2-1-5: Agree with the recommended WF.

	Xiaomi
	Issue 2-1-1:
Agree with the WF.
Issue 2-1-2:
Support proposal 3. For proposal 2, it seems we don’t need to preclude such case and the requirement can apply per each PDSCH RX chain.
Issue 2-1-3:
Not sure about what this issue about. The requirement can be discussed for each case respectively.
Issue 2-1-4:
We don’t need to define such UE behavior.

	vivo
	Issue 2-1-1: Fine with the recommended WF.
Issue 2-1-2: P2 is fine. Any spec impact from P3?
Issue 2-1-3: We are open to discuss.
Clarification on the proposals: UE needs one SSB for fine timing tracking under certain conditions during TCI state switching. For dual TCI state switching, the impact would be if SSB for each TCI state is needed for T/F tracking whether the UE should track both the SSBs.
Issue 2-1-4: The issue is not clear to us.
Issue 2-1-5: No need to discuss P1, it should be contribution driven. P2 is in principle fine, but it should be covered by MAC-CE triggered dual TCI state switching already.

	Huawei2
	Issue 2-1-5: What vivo comments makes sense to use. TCI switching requirements under discussion may already cover SFN and repetition cases. The question would be whether to define specific requirements. Suggest to come back in next meeting to see whether the requirements under discussion can already apply.



Sub-topic 2-2: DCI based TCI state switch
Sub-topic description:
Open issues and candidate options before meeting:
Issue 2-2-1: Single DCI based TCI state switch 
· Proposals
· Proposal 1: RAN4 to reuse Rel-16 requirements for the case of DCI-based TCI switching for PDSCH in single DCI scenario
· Both target TCI states need to be known in order to use the requirements with known conditions for DCI based TCI switching in single DCI scenario.
· Proposal 2: Additional uncertainty time should be considered based on the legacy single TCI state switching delay
· Proposal 3: For sDCI PDSCH TCI state switching, legacy requirements can apply to following cases:
· single TCI to dual TCI
· dual TCI to dual TCI
· RAN4 to discuss whether the timeDurationForQCL is needed for dual TCI to single TCI when the target TCI is one of the source TCI.
· Recommended WF
· Need further discussion 

Issue 2-2-2: Multi DCI based TCI state switch 
· Proposals: Based on the company proposals, please comment on below moderator proposal.
· Moderator proposal:
· When the TCI state switch command arrive at same slot, 
· TCI state switching applies per Rx chain independently, and thus TCI state switching delay requirements for single TRP mode can be reused per DCI. 
· FFS if additional uncertainty time should be considered
· FFS whether partial overlapping to be considered and the delay requirements are FFS.
· When the TCI state switch command arrive at different slot  
· Proposal 2: If DCI based TCI switch command from one TRP is received at n1, DCI state from other TRP is received at n2, and |n1-n2| < timeDurationForQCL the UE shall be able to receive PDSCH after slot max(n1,n2)+timeDurationForQCL. (As defined in TS 38.214)
· Recommended WF
· Please check if the moderator proposal is agreeable and further provide your views on FFS
· Proposal 2: needs further discussion. 


	Company
	Comments

	Huawei
	Issue 2-2-1: For single TCI to dual TCI and dual TCI to single TCI, we are fine to reuse the legacy requirements and discussion the applicable conditions. For dual TCI to single TCI when the target single TCI is one of the dual TCI, we would like to discuss when there is any delay. E.g. (RS1,RS2) to (RS1)
Issue 2-2-2: We think there is no need to differentiate the cases when TCI switching command is received at same of different slot. It is the special case that they are received in same lot in mDCI with non-ideal backhaul. For proposal 2, the quoted requirements in TS 38.214 is for PDCCH repetition in which is not for mDCI PDSCH. But we can understand the motivation, the wording needs rephrasing.


	MTK
	Issue 2-2-1: Proposal 1/3 are OK. For sDCI based TCI state switch, we can reuse R16 DCI-based TCI switching requirement as baseline. A clarification for proposal 2, is the purpose of uncertainty time is to address unknown TCI case?
Issue 2-2-2: Proposal 2 is probably OK. For mDCI based TCI state switch, we can reuse R16 DCI-based TCI switching requirement per DCI as baseline. But we are fine to discuss if additional uncertainty time should be considered.

	Qualcomm
	Issue 2-2-1: What would be the difference between “single to dual” and “dual to dual”?
Issue 2-2-2: We don’t disagree with Proposal 2. It is more or less a relaxation, and that is not really what RAN1 spec says. Maybe we need more clarification/discussion.

	Intel
	Issue 2-2-1: Dual TCI to single TCI, we are fine to reuse the legacy requirements. For single TCI to dual TCI or dual TCI to dual TCI, we think that update is needed. In legacy, only one TCI state activation delay is considered. While for dual TCI states, the delay needs to consider the longest delay between two TCI states. 
Issue 2-2-2: The total TCI activation delay for simultaneous reception is from UE receive the first MAC CE command to the time UE has finish two TCI states activation no matter whether the two TCI states are activated by one MAC CE or two MAC Ces. The reason is that UE can simultaneously receive two PDSCH only after UE has finish two TCI states activation.

	Samsung
	Issue 2-2-1: 
Proposal 2:  From our understanding, if the panels are always in the activation state, we believe such uncertainty time consideration is not needed, since that the transition time is very short when panels are active. While, if we consider panels ON/OFF switch,  additional uncertainty time can be discussed
Issue 2-2-2: 
Proposal 1: Why we need differentiate “arrive at the same time” need more clarification; Proposal 2 need more clarification

	Ericsson
	Issue 2-2-1: We agree with proposal 1 and 3 in general. For single to dual or dual to dual, legacy requirements can be reused. For dual to single when one of the TC states did not change, we think timeDurationForQCL is not needed.
Issue 2-2-2: we think proposal 2 can cover the case of moderator proposal so, we are fine to consider proposal 2 as baseline and work on the wording during CR phase. 

	Nokia
	Issue 2-2-1: Support Proposal 1 and Proposal 3. Proposal 2: Currently we do not see a need for an additional delay.
Issue 2-2-2: Moderator proposal is ok. Regarding Proposal 2: We see Huawei’s comment, and after further checking, it seems that the RAN1 requirement in TS 38.214 we were referring to in our contribution is indeed for PDCCH repetition. Our intention with the proposal was that RAN4 should follow what is defined by RAN1, and it seems that the recommended relaxation does not apply to m-DCI as proposed, but would need further checking.   

	Apple
	Issue 2-2-1: All proposals can be further discussed, subject to the outcome of issue 2-1-5.
Issue 2-2-2: On proposal 2, what if |n1-n2| >= timeDurationForQCL?

	Xiaomi
	Issue 2-2-1: We support proposal 1 and 3. As listed in our paper, the legacy requirement can apply for both s-DCI and m-DCI cases.
Issue 2-2-2: For m-DCI case, the legacy requirement apply per each TRP.

	vivo
	Issue 2-2-1: Support P1. P3 is also fine for further discussion.
Issue 2-2-2: Focus on the case when the TCI state switch command arrive at same slot. Further discussion on the proposal is needed.



Sub-topic 2-3: MAC CE based TCI state switch
Sub-topic description 
Open issues and candidate options before meeting:
Issue 2-3-1: Single DCI non-SFN
· Proposals
· Option 1:   Use legacy TCI state switching requirements 
· Option 2:   The total TCI activation delay for simultaneous reception is from UE receive the first MAC CE command to the time UE has finish two TCI states activation no matter whether the two TCI states are activated by one MAC CE or two MAC CEs	
· Recommended WF
· Need further discussion 

Issue 2-3-2: Multi-DCI non-SFN
· Proposals
· Option 1:   Use legacy TCI state switching requirements 
· Option 2:   Not to define dual TCI state switching requirements for mDCI PDCCH.
· Recommended WF
· Need further discussion 

Issue 2-3-3: Single DCI SFN (if it is agreed to discuss in multi-RX WI)
· Proposals
· Proposal 1:   when two TCI states are switched using single MAC CE, delay shall include fine timing of the two TCI states (that means time for acquiring two SSBs).  
· Tfirst-SSB defined for the existing TCI state switch delay requirements can be reused for dual TCI switch in mTRP if the definition of Tfirst-SSB is redefined to account for two TDM’ed source SSBs in the QCL chains with two TRPs.
· 
· Proposal 2:   when two TCI states are switched using single MAC CE, and one the TCI state is already active and only the second TCI state is new, then, requirements for single TCI state switch are reused. 

· Recommended WF
· Need further discussion.

Issue 2-3-4: Multi-DCI SFN (if it is agreed to discuss in multi-RX WI)
· Proposals
· Proposal 1:   Use legacy TCI state switching requirements 

· Recommended WF
· Need further discussion.

	Company
	Comments

	Huawei
	Issue 2-3-1:
We assume it is for TCI switching for PDCCH. Then for sDCI non-SFN without repetition, there is no PDCCH simultaneous reception.
Issue 2-3-2: Support option 2. No simultaneous reception cases.
Issue 2-3-3 and Issue 2-3-4: Suggest to be discussed in R18 HST FR2.

	MTK
	Issue 2-3-1: Option 1 is OK. Use legacy TCI state switching requirements for sDCI non-SFN. For option 2, it’s not clear why we need to consider two MAC Ces.
Issue 2-3-2: Option 1 is OK. Use legacy TCI state switching requirements for mDCI non-SFN.
Issue 2-3-3/2-3-4: Suggest to be discussed in R18 HST FR2 (Similar to Issue 2-1-5, proposal 3)

	Qualcomm
	Issue 2-3-1: Not clear to us. It’d be appreciated if issues/options are based on spec-compliant terms.
Issue 2-3-2: Not clear to us. It’d be appreciated if issues/options are based on spec-compliant terms.
Issue 2-3-3/4: No discussion.

	Intel
	First, need to clarify whether this is for PDCCH for PDSCH TCI activation. If it refer to PDCCH TCI activation:
Issue 2-3-1: Support Option 1.
Issue 2-3-2: Option 2.
Issue 2-3-3/ Issue 2-3-4: Didn’t consider SFN case in Multi-RX WI.
If it can also apply for PDSCH:
Issue 2-3-1: Support Option 2.
Issue 2-3-2: The total TCI activation delay for simultaneous reception is from UE receive the first MAC CE command to the time UE has finish two TCI states activation by two MAC Ces
Issue 2-3-3/ Issue 2-3-4: Didn’t consider SFN case in Multi-RX WI.


	Samsung
	Issue 2-3-1: Not clear to us. Is the issue for PDCCH or PDSCH?
Issue 2-3-2: Prefer option 2
Issue 2-3-3/4: No need to discuss in this WI

	Ericsson
	Issue 2-3-1: support option 1 and for option 2, same view as Huawei.
Issue 2-3-2: We think they can be treated independently and use legacy requirements.
Issue 2-3-3 and Issue 2-3-4: Suggest being discussed in R18 HST FR2.

	Nokia
	Issue 2-3-1: Agree with Option 1. For Option 2, we do not think this is applies for single-DCI non-SFN scenario. For single-DCI non-SFN there is only one PDCCH, so only one TCI state is indicated by a single MAC-CE.
Issue 2-3-2: Support Option 1. Legacy TCI state switch requirements may apply per TRP, since PDCCH is transmitted separately from each TRP.
Issue 2-3-3, Issue 2-3-4: Pending on RAN4 decision about including SFN scenario.

	Apple
	Issue 2-3-1: We share Huawei’s view. In this case, it is single DCI state switching.
Issue 2-3-2: We are OK with Option 2.
Issue 2-3-3/2-3-4: Agree to move it to R18 HST FR2

	Xiaomi
	The MAC-CE based TCI state switching is for PDCCH and we have agreed that only PDCCH SFN and PDCCH non-SFN will be considered.
For PDCCH –SFN, both s-DCI and m-DCI can apply. For PDCCH-non-SFN, it only apply to m-DCI.  Issue 2-3-1: Such scenario is invalid for simultaneous reception.
Issue 2-3-2: Option 1 legacy requirement apply.
Issue 2-3-3: Agree with proposal 1.
Issue 2-3-4: Agree with proposal 1.

	vivo
	Issue 2-3-1: The issue is not clear. Is the issue for MAC-CE triggered TCI state switching?.
Issue 2-3-2: The issue is not clear. Is the issue for MAC-CE triggered TCI state switching?
Issue 2-3-3/2-3-4: Depending on issue 2-1-5.



Sub-topic 2-4: RRC based TCI state switch
Sub-topic description 
Open issues and candidate options before meeting:
Issue 2-2: Whether to define requirements for RRC based TCI state switch 
· Proposals
· Proposal 1:   A switch between dual TCI state to single TCI state and vice versa for PDCCH is a switch between multi-DCI and single-DCI scenarios, which involves RRC signalling. Hence, RRC based TCI state switch delay requirements will apply and requirements need to be updated for such cases.  
· Proposal 2: If RAN4 agrees to define RRC based TCI activation, the requirement will be only for mDCI based mTRP mode, particularly when a second CORESET to enable mDCI based mTRP is configured by NW.
· Proposal 3: RRC triggered TCI state configuration is only considered after feasibility is confirmed.
· Proposal 4: Do not consider RRC triggered dual TCI state switching (e.g., because  RRC triggered TCI state configuration is not needed for intra-cell multi-TRP scenario).
· Proposal 5: RAN4 to agree that, with the existing signalling mechanism, RRC based dual TCI state switching is not possible.

· Recommended WF
· Need further discussion 

	Company
	Comments

	Huawei
	From our understanding, the RRC based TCI state switching is based on the legacy requirements when there is only one TCI is configured by RRC.  If there is one pair or two TCI states are configured by RRC, the mapping between PDSCH and the two TCI states are not clear. Thus, there is no need to define RRC based TCI switching requirements. For proposal 1, it is the switching between mDCI and sDCI which is not in the scope.

	MTK
	Support P5. The reason is the same as Huawei.

	Qualcomm
	Support Proposal 2.

	Intel
	Do not consider RRC triggered dual TCI state switching.

	Samsung 
	Do not consider RRC triggered dual TCI state switching

	Ericsson
	We think with existing signalling mechanism, RRC based TCI state switch is not possible. For only case of dual TCI to single TCI,  if NW is doing RRC reconfiguration, it is switching from mDCI to sDCI and it is fine with us to define requirements for that case as legacy can be reused anyway. 

	Nokia
	Support Proposal 1 and Proposal 2: Since the current requirements for RRC based TCI state switch delay apply when only one TCI state is configured in RRC TCI state list, we think this should be updated to reflect the switch from/to single-DCI to/from multi-DCI where the UE will receive two target TCI states.

	Apple
	There seems to be different understanding, but we agree not to consider RRC triggered dual TCI state switching.

	Xiaomi
	Support proposal 1.

	vivo
	Option 3. Would like to understand more how RRC based dual TCI state switching works.



Sub-topic 2-5: Known conditions 
Sub-topic description 
Open issues and candidate options before meeting:
Issue 2-5-1: Requirements to be consider 
· Proposals
· Proposal 1:  Introduce requirement for the case that both TCI states in TCI activation are known. 
· Proposal 2: Requirements for DCI based dual TCI states switch delay for PDSCH reception are defined for known case only. 
· Proposal 3:  Define requirements for 
· Dual TCI for PDCCH SFN both known 
· Dual TCI for PDCCH SFN one or both un-known
· Proposal 4: MAC-CE based dual TCI states switch delay for PDCCH reception are defined for known + known. Unknown + unknown case may also be considered
· Proposal 5: known and unknown should be considered 
· Proposal 6: 	For dual TCI state switching, both TCI states can be known or both TCI states can be unknown. RAN4 to define all active TCI state switching related requirements for the known case only (both are known)
· Proposal 7: 
· For the (known, known) and (unknown, unknown) combinations, the legacy TCI state switching delay is expected to be reused, subject to further investigation of Proposal 3.
· For the (known, unknown) combination, the legacy TCI state switching delay can be further reduced.
· Recommended WF
· Need further discussion.  

Issue 2-5-2: Definition of known condition 
· Proposals
· Option 1: The dual TCI activation is known if both TCI states are included in group based reporting which is reported within [x]ms.   
· Option 2: The known condition of dual TCI state switch for mTRP is based on Rel-17 group-based L1-RSRP measurement and report
· Option 3: Legacy known definition plus following additional condition
· The UE has sent at least one group-based L1-RSRP report configured with groupBasedBeamReporting or groupBasedBeamReporting-r17 that the target dual TCI states are reported within one group before the TCI state switch command 
· Option 4: Known TCI state definition for dual TCI should additionally considered that the target TCI states were included in a group-based report
· Option 5: Following conditions shall be considered for the known conditions:
· The UE has sent at least one L1-RSRP report for the target TCI states before the TCI state switch command where the associated QCL type D RSs are reported within one group configured by groupBasedBeamReporting-r17. 
· The associated QCL type D RSs in target TCI states satisfy the conditions that the RSs are received from different panels, where the conditions shall follow RF conclusion.
· Recommended WF
· Need further discussion 
	Company
	Comments

	Huawei
	Issue 2-5-1: Support option 1
Issue 2-5-2: Option 1-5 are not mutually contradictory.

	MTK
	Issue 2-5-1: Proposal 1/2/6 are OK. For dual TCI state switching, RAN4 only defines the requirement for the case when two indicated TCI states are known.
Issue 2-5-2: Option 1/2/3/4/5 are OK. We just need to merge them all.

	Qualcomm
	Issue 2-5-1: Support Proposal 1
Issue 2-5-2: Options are similar. For Option 5, we do not agree to have a condition about “same vs. different panels.”

	Intel
	Issue 2-5-1: Support option 1 and option 2
Issue 2-5-2: For all options, the activated TCI states will be inside group based reporting. 

	Samsung
	Issue 2-5-1: Support proposa1 
Issue 2-5-2: From our understanding, option 1-option 5 are the same, so all the options are OK to us except for the second bullet in option 5, more clarification on what conditions do RF need to specify are needed

	Ericsson
	Issue 2-5-1: We support option 1.
Issue 2-5-2: We do not think RS in the TCI state always has to be reported in the group-based reporting. What we mean is RS of the TCI state can be QCLed to beam pair indicated and need not be part of group-based reporting. We can agree on this principle and discuss exact definition further.

	Nokia
	Issue 2-5-1: Proposal 2 is agreeable to us (for DCI-based switch both TCI states should be known). Proposal 5 is agreeable to other than DCI-based switch (include requirements for both known and unknown target TCI states).
Issue 2-5-2: Many of the options seem to aim for the same addition. Regarding the wording, we think Option 3 can be followed as a baseline, but only groupBasedBeamReporting-r17 should be considered.

	Apple
	Issue 2-5-1: We are OK to consider only known state. But we have one question, currently the known state has an SNR condition, how can we ensure the SNR condition is always met for target TCI states?
Issue 2-5-2: In general, we agree that the two target TCIs states should be supported by UE simultaneously. Details can be FFS.

	Xiaomi
	Issue 2-5-1: Support proposal 1.
Issue 2-5-2: We believe the two TCI states should be in the group based beam report and if further conditions should be added can be FFS.

	vivo
	Issue 2-5-1: Support P2 and P4. We are also fine with P1.
Issue 2-5-2: Option 3 could be used as starting point. Further modifications can be made.



Sub-topic 2-6: Active TCI state list update
Sub-topic description 
Open issues and candidate options before meeting:
Issue 2-6-1: Active TCI state list update
· Proposals
· Option 1:   RAN4 to further discuss whether to define two types of TCI state list update delay requirement for sDCI and mDCI respectively, or just define a common one   
· Option 2: For active TCI state list update, requirements for addition of dual TCI states should be specified. 
· Option 3: For active TCI state list update for addition of a new dual TCI states, legacy requirements can be used as baseline. FFS if T/F tracking for the dual TCI states are based on different SSBs.
· Option 4: Reuse the legacy requirements for the scenario when the RS occasions fully overlap. FFS for the case when the RS occasions are partially overlap.
· Option 5: For switching/replacing of one of the two active TCI states, the existing requirements can be reused, but some clarification in the specification is necessary.
· Option 6: If a pair of TCI states is activated by MAC-CE command, consider the first SSB of each TCI state for activation time while arriving at the active TCI state list update delay requirements for dual TCI states.
· Recommended WF
· Need further discussion

	Company
	Comments

		Huawei
	Issue 2-6-1: Support option 3 for FFS.

	MTK
	Option ¾ seems OK. We are fine to discuss other options.

	Qualcomm
	Okay with Option 3 as a starting point. But we believe this can wait further.

	Intel
	Issue 2-6-1: support to discuss option 1, option 2 and option 3. Besides, the panel ON or OFF status may also be considered and FFS whether any additional delay.

	Samsung
	Option 3 seems OK to us as a baseline

	Ericsson
	Issue 2-6-1: Support option 3

	Nokia
	Support Option 6. Regarding Option 1: In our understanding, TCI state list update with dual TCI states only applies for s-DCI scenario. For m-DCI scenario, separate active TCI state lists are maintained for both TRPs, so dual TCI states in the list do not need to be considered.

	Xiaomi
	Ok with option 3.

	vivo
	Support option 3. Further discussion can be based option 3 as starting point.


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 

	Sub-topic#1
	Issue 2-1-1: General conditions  
Tentative agreements:
· Proposal 1: RAN4 to define TCI state switch delay requirements only for the case where to-be-activated/switched TCI state upon the TCI switch command(s) reception includes two different QCL-TypeD sources and the reference resources of the two TCI states are included in the group-based L1-RSRP measurement report.
· Note: This is one of the condition and other conditions are not precluded
· Proposal 2: For detectable condition, all RSs in the same TCI chain for the target TCI state should remain detectable during the entire measurement/switch period.
Recommendation for 2nd round: confirm if tentative agreement is OK.

Issue 2-1-2: TCI switch command reception constraints for defining requirements 
Tentative agreements: None
Candidate options:
· Proposal 2: RAN4 to not consider dual TCI switch upon the reception of separate TCI switch commands not received in the same slot.
· Proposal 3: RAN4 to define requirements for dual TCI for mDCI PDSCH for PDSCHs partially/fully overlapped in time domain with different QCL-typeD scheduled by individual DCI.
Recommendations for 2nd round: Discuss further.   

Issue 2-1-3: The TCI state reference signals reception for T/F tracking
Tentative agreements: None
Candidate options:
· Proposal 1: The baseline requirements for dual TCI states switching is not based on simultaneous reception of TCI state reference signals.
· Proposal 2: Enhanced requirements for dual TCI states switching is based on simultaneous reception of TCI state reference signals can also be considered additionally.
· Proposal 3: For UE with multi-Rx chain, it should be able to track timing/frequency independently for each TCI state when dual TCI states are activated either based on T/F tracking for one TCI state or based on independent T/F tracking.
Recommendations for 2nd round: Discuss further.  

Issue 2-1-4: UE behaviour when TCI states are not supported 
Tentative agreements: None
Candidate options:
· Proposal 1: RAN4 to investigate the UE behaviour when it is not able to receive simultaneously on the dual TCI states.
· Proposal 2: It is proposed to discuss and decide UE behaviour in case the UE does not support the two configured target TCI states simultaneously.
Recommendations for 2nd round: Discuss further.

Issue 2-1-5: Other issues or proposals for further discussion
Tentative agreements: 
RAN4 not discuss TCI state switching requirements for following cases in this WI
· Dual TCI switching in SFN
· PDCCH with repetition.
Candidate options: Please bring further analysis for to next meeting for following proposal
· RAN4 should investigate if there are implementation constraints in dual TCI switching and if so, whether to allow some additional delay
Recommendations for 2nd round: confirm if the tentative agreement is OK.

	Sub-topic 2-2: DCI based TCI state switch
	Issue 2-2-1: Single DCI based TCI state switch 
Tentative agreements: None
Recommendations for 2nd round: No discussion. Please bring further analysis to next meeting.

Issue 2-2-2: Multi DCI based TCI state switch 
Tentative agreements: None
Recommendations for 2nd round: No discussion. Please bring further analysis to next meeting.


	Sub-topic 2-3: MAC CE based TCI state switch
	Issue 2-3-1: Single DCI based dual TCI state switching in non-SFN using MAC CE
Tentative agreements: None
Recommendations for 2nd round: No discussion. Please bring further analysis to next meeting.

Issue 2-3-2: Multi-DCI based dual TCI state switching in non-SFN using MAC CE
Tentative agreements: None
Recommendations for 2nd round: No discussion. Please bring further analysis to next meeting.
 
Issue 2-3-3: Single DCI SFN (if it is agreed to discuss in multi-RX WI)
Tentative agreements: No discussion in this WI.
Recommendations for 2nd round: Check if tentative agreement is OK

Issue 2-3-4: Multi-DCI SFN (if it is agreed to discuss in multi-RX WI)
Tentative agreements: No discussion in this WI.
Recommendations for 2nd round: Check if tentative agreement is OK. 


	Sub-topic 2-4: RRC based TCI state switch
	Issue 2-2: Whether to define requirements for RRC based TCI state switch
Tentative agreements: None.
Candidate options: 
· Please confirm if dual to single TCI state switching through RRC reconfiguration can be considered for defining RRC based TCI state switching. 
Recommendations for 2nd round: Further provide your understanding or preference in 2nd round on candidate option.


	Sub-topic 2-5: Known conditions
	Issue 2-5-1: Requirements to be consider 
Tentative agreements: 
· Introduce requirement for the case that both TCI states in TCI activation are known. 
· Requirements for DCI based dual TCI states switch delay for PDSCH reception are defined for known case only. 
Candidate options for 2nd round:
· For MAC-CE based dual TCI states switch delay for PDCCH reception can any of the following be considered 
· Unknown, unknown
· Known, unknown 
Recommendations for 2nd round: check if tentative agreement is OK. Further discuss candidate options in next meeting.

Issue 2-5-2: Definition of known condition:
Tentative agreements: None
Candidate options for 2nd round: GBBR is agreed as prerequisite to enable simultaneous reception. Does that mean dual TCI states are configured based on beams reported in GBBR or can other RS which are QCLed to beams reported in GBBR can be configured. Please indicate which options is your understanding. 
· Option 1: dual TCI states are configured based on beams reported in GBBR.
· Option2: dual TCI states which are QCLed to beam pair reported in GBBR can be configured 
Recommendation for 2nd round: Please provide your understanding on the above options to arrive at known condition definition. 

	Issue 2-6-1: Active TCI state list update
	Issue 2-6-1: Active TCI state list update
Tentative agreements:  For active TCI state list update for addition of a new dual TCI states, legacy requirements can be used as baseline. FFS if T/F tracking for the dual TCI states are based on different SSBs.
Recommendation for 2nd round: Confirm if tentative agreement is OK.



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



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”.
Issue 2-1-1: General conditions  
Tentative agreements:
· Proposal 1: RAN4 to define TCI state switch delay requirements only for the case where to-be-activated/switched TCI state upon the TCI switch command(s) reception includes two different QCL-TypeD sources and the reference resources of the two TCI states are included in the group-based L1-RSRP measurement report.
· Note: This is one of the condition and other conditions are not precluded
· Proposal 2: For detectable condition, all RSs in the same TCI chain for the target TCI state should remain detectable during the entire measurement/switch period.
Recommendation for 2nd round: confirm if tentative agreement is OK.

Issue 2-1-2: TCI switch command reception constraints for defining requirements 
Tentative agreements: None
Candidate options:
· Proposal 2: RAN4 to not consider dual TCI switch upon the reception of separate TCI switch commands not received in the same slot.
· Proposal 3: RAN4 to define requirements for dual TCI for mDCI PDSCH for PDSCHs partially/fully overlapped in time domain with different QCL-typeD scheduled by individual DCI.
Recommendations for 2nd round: Discuss further.   

Issue 2-1-3: The TCI state reference signals reception for T/F tracking
Tentative agreements: None
Candidate options:
· Proposal 1: The baseline requirements for dual TCI states switching is not based on simultaneous reception of TCI state reference signals.
· Proposal 2: Enhanced requirements for dual TCI states switching is based on simultaneous reception of TCI state reference signals can also be considered additionally.
· Proposal 3: For UE with multi-Rx chain, it should be able to track timing/frequency independently for each TCI state when dual TCI states are activated either based on T/F tracking for one TCI state or based on independent T/F tracking.
Recommendations for 2nd round: Discuss further.  

Issue 2-1-4: UE behaviour when TCI states are not supported 
Tentative agreements: None
Candidate options:
· Proposal 1: RAN4 to investigate the UE behaviour when it is not able to receive simultaneously on the dual TCI states.
· Proposal 2: It is proposed to discuss and decide UE behaviour in case the UE does not support the two configured target TCI states simultaneously.
Recommendations for 2nd round: Discuss further.

Issue 2-1-5: Other issues or proposals for further discussion
Tentative agreements: 
RAN4 not discuss TCI state switching requirements for following cases in this WI
· Dual TCI switching in SFN
· PDCCH with repetition.
Candidate options: Please bring further analysis for to next meeting for following proposal
· RAN4 should investigate if there are implementation constraints in dual TCI switching and if so, whether to allow some additional delay
Recommendations for 2nd round: confirm if the tentative agreement is OK.

	Company
	Comments

	
	Issue 2-1-1:
Issue 2-1-2:
Issue 2-1-3:
Issue 2-1-4:
Issue 2-1-5:

	Nokia
	Issue 2-1-1: 
Regarding Proposal 1, the WF is agreeable to us. 
Regarding Proposal 2, we believe our question about the definition of “TCI chain” in was not answered in the first round. Could this still be clarified? Could it also be clarified why this agreement is necessary for multi Rx compared to legacy? 
Issue 2-1-2: 
Also for this issue, we would like to repeat our questions for further discussion: 
Proposal 2: Which scenarios (DCI, MAC-CE, s-DCI, m-DCI…) does this apply to? 
Proposal 3: What would be the specification impact of this proposal?
Issue 2-1-3: 
Proposal 1: Does that relate to DMRS reception or SSB and CSI-RS?
Proposal 2: Not clear, FFS.  
Proposal 3: Not ok: If the UE is switching to dual TCI states, it must be tracking time independently for both TCI states. 
Issue 2-1-4: 
As commented on the first round, these are valid issues to discuss, but we think RAN4 should aim to solve these problems through the requirements for group based reporting. 
Issue 2-1-5: 
Tentative agreement is ok to us.

	Huawei
	Issue 2-1-1:
Generally fine with proposal 1 and proposal 2.
But for Proposal 1, it should be clarified that it is only for single TCI to dual TCI and dual TCI to dual TCI switching.
Issue 2-1-2:
We support proposal 2.
For proposal 1, does it mean following case are precluded?
[image: ]
Issue 2-1-3
The three proposals are still not very clear to us and what is the impacts on requirements.

	
	Issue 2-1-4
The case described also exists in legacy requirements for many other cases. For instance, in the known conditions, it is also possible that reported results are no longer valid. However, we don’t specify particular behavior/requirements for this, and only add conditions to guarantee that the requirements can apply.
Issue 2-1-5
Fine with tentative agreements.

	Intel
	Issue 2-1-1: Fine with the WF.
Issue 2-1-2: For Proposal 2, FFS. Fine with proposal 3.
Issue 2-1-3: needs more clarification about the proposal. whether the two source RSs for dual TCI activation is overlapped or not is depending on the RS configuration. The intention of the proposal is to define the condition for the RS configuration for the beam pair?
Issue 2-1-5: Fine with tentative agreements.

	vivo
	Issue 2-1-1: Fine with the tentative agreement in general.
Following update seems needed.
RAN4 to define TCI state switch delay requirements only for the case where to-be-activated/switched TCI state upon the TCI switch command(s) reception includes two different QCL-TypeD reference signal resources and the reference signal resources of the two TCI states are included in one group in the group-based L1-RSRP measurement report.
Issue 2-1-2:
P2 is fine. Any spec impact from P3?
Issue 2-1-3:
Can be further discussed in the next meeting.
Issue 2-1-4:
The issue is not clear to us.
Issue 2-1-5:
Requirements for PDCCH with repetition should be considered.

	Samsung
	Issue 2-1-1: Fine with the Tentative agreements
Issue 2-1-2: Prefer option 3 but need to consider the spec impact
Issue 2-1-3: OK with the proposal 1 and proposal 2. But what is the corresponding requirement impact?
Issue 2-1-5: Fine with the Tentative agreement 

	MTK
	Issue 2-1-1: OK with Tentative agreement.
Issue 2-1-2:  We are open to discuss any RRM impact for these proposals. However, we are not very clear whether P2 and P3 belong to RRM or Demod issues. Some more discussions are needed.
Issue 2-1-3: Proposal 1/2/3 are OK. We are fine to discuss the enhancement for dual TCI state switching is base on simultaneous reception of TCI state reference signals.
Issue 2-1-4: We do not see the need for this discussion. To our understanding, dual TCI state switching may fail if NW do not provide known target TCI state or the source reference signals of TCI chain is not in L1-RSRP group-based reporting. If this happens, one consequence is that the BFD procedure will take over. This is no different to Rel-15 with only single TCI-state switch.
Issue 2-1-5: OK with Tentative agreement.

	Ericsson
	Issue 2-1-1: Tentative agreement is Ok
Issue 2-1-2: Ok to further discuss in the next meeting
Issue 2-1-3: 
P1/P2: not clear what is the meaning of “baseline” and “additionally”. P3: shouldn’t the UE be capable of at least the independent T/F tracking. Ok to further discuss in the next meeting.
Issue 2-1-4: Ok to further discuss in the next meeting
Issue 2-1-5: the tentative agreement is Ok

	Apple
	Issue 2-1-1: Tentative agreement is OK.
Issue 2-1-2: Prefer to have further discussion.
Issue 2-1-3: Proposal 1 seems OK. Proposals 2 and 3 need further discussion. Proposal 3 is not clear.
Issue 2-1-4: OK to discuss further.
Issue 2-1-5: The tentative agreement is OK.



Issue 2-3-3: Single DCI SFN (if it is agreed to discuss in multi-RX WI)
Tentative agreements: No discussion in this WI.
Recommendations for 2nd round: Check if tentative agreement is OK

Issue 2-3-4: Multi-DCI SFN (if it is agreed to discuss in multi-RX WI)
Tentative agreements: No discussion in this WI.
Recommendations for 2nd round: Check if tentative agreement is OK.
Issue 2-4-1: Whether to define requirements for RRC based TCI state switch
Tentative agreements: None.
Candidate options: 
· Please confirm if dual to single TCI state switching through RRC reconfiguration can be considered for defining RRC based TCI state switching. 
Recommendations for 2nd round: Further provide your understanding or preference in 2nd round on candidate option.
	Company
	Comments

	
	Issue 2-3-3:
Issue 2-3-4:
Issue 2-4-1:


	Nokia
	Issue 2-3-3: 
Tentative agreement is ok.
Issue 2-3-4: 
Tentative agreement is ok.
Issue 2-4-1:
We don’t understand the candidate options. 
The intention on the proposals in the first round of this issue was to have requirements from going from single to dual TCI, since the TCI with the second coresetPoolIndex is first indicated using RRC. 
At least we could see that some other companies are interested in investigating the RRC based indication, since this is when you switch from a single PDCCH (sDCI) to dual PDCCH (mDCI).
We think therefore that RAN4 should evaluate if new requirements are needed for that scenario.

	Huawei
	Issue 2-3-3
Tentative agreement is ok.

Issue 2-3-4
Tentative agreement is ok.

Issue 2-4-1
No strong views. Prefer not to have RRC based requirements.

	Intel
	Issue 2-3-3: Fine with tentative agreements.
Issue 2-3-4: Fine with tentative agreements.
Issue 2-4-1: Fine with tentative agreements.


	vivo
	Issue 2-3-3: Fine with the tentative agreements.
Issue 2-3-4: Fine with the tentative agreements.
Issue 2-4-1: Fine with tentative agreements.
The candidate options are not clear. Prefer not to support based on our understanding.

	Samsung
	Issue 2-3-3: Fine with the Tentative agreements
Issue 2-3-4: Fine with the Tentative agreements
Issue 2-4-1: Prefer not to consider RRC reconfiguration

	MTK
	Issue 2-3-3: OK with tentative agreement.
Issue 2-3-4: OK with tentative agreement.
Issue 2-4-1: RRC based TCI state switch is used for only one configured TCI from RRC in legacy requirement. At least multi-RX chain should support dual TCI state for simultaneous DL reception, so no reason to support RRC based TCI state switch in this WI.

	Ericsson
	Issue 2-3-3:
Tentative agreement is Ok
Issue 2-3-4:
Tentative agreement is Ok
Issue 2-4-1:
We think with existing signalling mechanism, RRC based TCI state switch is not possible. For only case of dual TCI to single TCI,  if NW is doing RRC reconfiguration, it is switching from mDCI to sDCI and it is fine with us to define requirements for that case as legacy can be reused anyway.



Issue 2-5-1: Requirements to be consider 
Tentative agreements: 
· Introduce requirement for the case that both TCI states in TCI activation are known. 
· Requirements for DCI based dual TCI states switch delay for PDSCH reception are defined for known case only. 
Candidate options for 2nd round:
· For MAC-CE based dual TCI states switch delay for PDCCH reception can any of the following be considered 
· Unknown, unknown
· Known, unknown 
Recommendations for 2nd round: check if tentative agreement is OK. Further discuss candidate options in next meeting.

Issue 2-5-2: Definition of known condition:
Tentative agreements: None
Candidate options for 2nd round: GBBR is agreed as prerequisite to enable simultaneous reception. Does that mean dual TCI states are configured based on beams reported in GBBR or can other RS which are QCLed to beams reported in GBBR can be configured. Please indicate which options is your understanding. 
· Option 1: dual TCI states are configured based on beams reported in GBBR.
· Option2: dual TCI states which are QCLed to beam pair reported in GBBR can be configured 
Recommendation for 2nd round: Please provide your understanding on the above options to arrive at known condition definition.
Issue 2-6-1: Active TCI state list update
Tentative agreements:  For active TCI state list update for addition of a new dual TCI states, legacy requirements can be used as baseline. FFS if T/F tracking for the dual TCI states are based on different SSBs.
Recommendation for 2nd round: Confirm if tentative agreement is OK.

	Company
	Comments

	
	Issue 2-5-1:
Issue 2-5-2:
Issue 2-6-1:


	Nokia
	Issue 2-5-1: 
Tentative agreement is ok. 
As for the candidate options, if we agree on descoping SFN and PDCCH repetition, the MAC CE switch delay is only going to be to 1 target TCI state, so it doesn’t make sense to consider known/unknown conditions for two TCI states. So this part depends on the conclusion of Issue 2-1-5.
Issue 2-5-2: 
We prefer option 1. 
Issue 2-6-1: 
Tentative agreement is ok.

	Huawei
	Issue 2-5-1:
Fine with tentative agreements.
For PDCCH, it depends on whether repetition is included.
Issue 2-5-2:
Option 1.
Issue 2-6-1:
Tentative agreement is ok.

	Intel
	Issue 2-5-1: Fine with tentative agreements.
Issue 2-5-2: Prefer Option 1.
Issue 2-6-1: whether the requirement is the same for sDCI and mDCI? For sDCI, one MAC CE will activate two TCI states. for mDCI, two MAC CE will be triggered.

	vivo
	Issue 2-5-1:
We are fine with tentative agreements in general. However, it needs clarification on the 1st bullet that it is for DCI based or MAC CE based. It is suggested to discuss and make agreements for DCI based and MAC CE based separately.
For MAC-CE based, requirements should be defined for known + known. Other cases can be FFS.
Issue 2-5-2:
Both option 1 and option 2 can be considered. FFS in the next meeting.
Issue 2-6-1:
Fine with tentative agreements.

	Samsung
	Issue 2-5-1:Fine with tentative agreements.
Issue 2-5-2: Prefer Option 1
Issue 2-6-1:  Fine with Tentative agreement 

	MTK
	Issue 2-5-1: OK with tentative agreement. For MAC-CE based dual TCI states switch, we also consider known + known case.
Issue 2-5-2: We are fine with option1/2.
Issue 2-6-1: OK with tentative agreement.

	Ericsson
	Issue 2-5-1:
Tentative agreement is Ok
Issue 2-5-2:
Option 2 provides some advantages. Fine to further discuss the issue in the next meeting.
Issue 2-6-1:
Tentative agreement is Ok

	Apple
	Issue 2-5-1: Tentative agreement is OK.
Issue 2-5-2: Option is OK as it includes Option 2.
Issue 2-6-1: Tentative agreement is OK.




Topic #3: Receive time difference
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304054.zip
	Nokia, Nokia Shanghai Bell
	Observation 1: To support more flexible deployments of multi-TRPs, a multi-RX UE could support a larger ∆Tprop, thereby relaxing the “MRTD strictly within CP” requirement.
Observation 2: Being able to handle MRTD equal to CP is important for deployments of distributed multi-TRPs in mobility scenarios.
Observation 3: Multi-Rx UEs are expected to have Independent Beam Management (IBM) capability to support multi-TRP scenarios and RRM measurement enhancements.
Observation 4: If the MRTD is smaller than the maximum propagation delay difference the UE may experience in a cell there is no way for the network to determine if MRTD is exceeded or not.
Observation 5: It will be very difficult for live network deployments with distributed, and non-collocated TRPs to guarantee a maximum inter-TRP signal propagation distance if small MRTD is defined for multi-Rx.
Observation 6: NR_MIMO_evo_DL_UL has agreed that MRTD=CP for UE not supporting RTD>CP.
[bookmark: _Hlk132197130]Proposal 1: RAN4 to study impact of receive timing differences from mTRPs on beam pair selection for group-based beam reporting.
Proposal 2: RAN4 should define requirements of MRTD=CP for UE not supporting RTD>CP.

	R4-2304793
	Xiaomi
	Not available or withdrawn

	R4-2304833.zip
	Ericsson
	Proposal 1: 	Do not define explicit MRTD requirement for FR2 multi-Rx chain DL reception.

	R4-2304999.zip
	ZTE Corporation
	Proposal 1: If inter-cell mTRP is decided to be included in this WI, then the possibility of the receiving timing difference larger than CP exists. 
Proposal 2: From the perspective of UE architecture, based on the assumption of independent RF chain and BB for multi-panel case, not applying any restriction on receiving timing difference is feasible.
Proposal 3: The total receiving timing difference can be seen as a trade-off between BS TAE and propagation delay difference. So as to control the total value, then smaller BS TAE should be guaranteed if not restrict the deployment of inter-cell scenario.

	R4-2305166.zip
	MediaTek inc.
	[bookmark: _Ref131777633]Proposal 1: Do not consider MRTD > CP in this WI until MIMO evo has some conclusion could be considered in the scope of R18 Multi-RX.

	R4-2305270.zip
	Huawei, HiSilicon
	Proposal 1: Define requirements for RTD>CP with optional UE capability for FR2 multi-Rx.



Open issues summary
MRTD for simultaneous reception is still under discussion. Below only the MRTD for simultaneous data (PDSCH+PDSCH) reception is discussed. MRTD for simultaneous measurements+ data or other cases can be discussed if such a scheme is agreed upon.
In last meeting only intra-cell scenario is agreed to be considered in Rel-18. Companies are requested to consider that agreement for further discussion. 
Sub-topic 3-1
Sub-topic description:
Open issues and candidate options before meeting:
Issue 3-1-1: Whether to consider RTD larger than CP in multi-RX WI
Background (agreement from RAN4#106):
Issue 1-1-3: M-TRP scenarios for Rel-18 multi-Rx DL reception (on-line agreement)
•	Focus on intra-cell multi-TRP operation scenario
•	No requirements will be introduced for inter-cell multi-TRP operation in R18.
· Proposals
· Option 1: Yes, for inter-cell scenario
· Option 2: Yes, with optional UE capability
· Option 3: Yes, but the requirements are defined for MRTD=CP for UE not supporting MRTD>CP
· Option 4: NO, WI should focus on intra-cell and Rel-17 UE capability
· Recommended WF
· In last meeting we agreed to focus on intra-cell scenario for rel-18. Considering that agreement, proposal 1 is suggested to be deprioritised.
· Needs further discussion on other proposals. 

Issue 3-1-2: Others 
· Proposals
· Proposal 1: RAN4 to study impact of receive timing differences from mTRPs on beam pair selection for group-based beam reporting
· Proposal 2: Smaller BS TAE should be guaranteed. If not restrict the deployment of inter-cell scenario. 
· Recommended WF
· In last meeting we agreed to focus on intra-cell scenario for rel-18. Considering that agreement, proposal 2 is suggested to be deprioritised.
· Companies are encouraged to provide your views on proposal 1.

	Company
	Comments

	LGE
	Issue 3-1-1: option 4.
Issue 3-1-2: for Proposal 1, we think no impact if receive timing difference is within CP, and no need to consider in case receive timing difference is larger than CP in this WI.

	Huawei
	Issue 3-1-1: support option 2. The only spec impacts are the value of MTTD/MRTD which was already agreed in Rel-18 MIMO. We do not see the strong argue to preclude it.
Issue 3-1-2: Clarification is needed for proposal 1.

	MTK
	Issue 3-1-1: Support option 4. Option 3 is also fine to us. Normally, MRTD > CP will not happen for intra-cell mTRP. 
Issue 3-1-2: For proposal 1, it’s up UE implementation.

	Qualcomm
	Issue 3-1-1: Option 4.
Issue 3-1-2: No discussion.

	Intel
	Issue 3-1-1: Option 4.

	Ericsson
	Issue 3-1-1: Option 2, 
Issue 3-1-2: Clarification needed for proposal 1. Regarding option 2; MRTD = TAE + ∆_RF_propagation + Radio_channel_dispersion_delay: If a UE has the option to handle MRTD > CP then the baseline TAE = 3 µs for inter-cell deployment. 

	Nokia
	Issue 3-1-1: Whether to consider RTD larger than CP in multi-RX WI
In the last RAN4 meeting we agreed to postpone that discussion until RAN4#107. So we can wait for further discussion. 
Issue 3-1-2: Others 
We agree with Proposal 1. As said in our comments about GBBR, there is no reason for a UE to report a beam pair that doesn’t meet the supported MRTD, and a pair of TRPs

	ZTE
	Issue 3-1-1: Fine with Option 2.

	Apple
	We agree to focus on intra-cell mTRP only. MRTD > CP was agreed to be discussed after RAN4#107 as agreed at the last meeting.

	Xiaomi
	Issue 3-1-1: Option 4.

	vivo
	Issue 3-1-1: It was agreed in the last meeting RTD > CP is discussed after RAN4#107.
Issue 3-1-2: No further discussion. It is up to UE implementation



Issue 3-1-3: MRTD for UE not supporting RTD>CP (based on the conclusion of issue 3-1-1)
· Proposals
· Option 1: RAN4 should define requirements of MRTD=CP for UE not supporting RTD>CP
· Recommended WF
	Company
	Comments

	LGE
	We prefer to consider only RTD < CP case.

	Huawei
	Fine with option 1.

	MTK
	OK with Option 1

	Qualcomm
	We should stick to the agreement made in the last meeting.
· Define RRM requirements for MRTD < CP

	Intel
	Didn’t consider RTD>CP case.

	Ericsson
	Option 1 is fine.

	Nokia
	Fine with option 1.

	ZTE
	Fine with Option 1.

	Apple
	We’d like to consider the impact difference between MRTD = CP and MRTD < CP first.

	Xiaomi
	OK with option 1.

	vivo
	FFS if additional margin needs to be considered.



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 

	Sub-topic#3-1
	Issue 3-1-1: Whether to consider RTD larger than CP in multi-RX WI
Tentative agreements: None as we agreed to postpone the discussion of MRTD > CP until RAN4#107.
Recommendations for 2nd round: No discussion.

Issue 3-1-2: Others 
Tentative agreements: No further discussion is expected on impact of receive timing differences from mTRP on beam pair selection for group-based beam reporting.
Recommendations for 2nd round: Check if tentative agreement is OK

Issue 3-1-3: MRTD for UE not supporting RTD>CP 
Tentative agreements: None as we agreed to postpone the discussion of MRTD > CP until RAN4#107.
Recommendations for 2nd round: No discussion.




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



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”.
Issue 3-1-2: Others 
Tentative agreements: No further discussion is expected on impact of receive timing differences from mTRP on beam pair selection for group-based beam reporting.
Recommendations for 2nd round: Check if tentative agreement is OK
	Company
	Comments

	
	Issue 3-1-2:

	Nokia
	Issue 3-1-2
We don’t agree with the tentative agreement. 
If the group thinks this belongs to the L1-RSRP measurement requirements, then it is also fine. 
What we would like to understand is why would the UE report a beam pair that exceeds the supported MRTD. 


	Huawei
	Issue 3-1-2
Fine with tentative agreements. We believe it is not related to whether RTD can be larger than CP.

	LGE
	We are fine with tentative agreement if RTD is within CP

	Intel
	Issue 3-1-2: Fine with tentative agreements.

	ZTE
	Issue 3-1-2: Fine with tentative agreements.


	vivo
	Fine with the tentative agreements.

	Samsung
	Fine with Tentative agreement

	MTK
	Issue 3-1-2: OK with tentative agreement.

	Ericsson
	Tentative agreement is Ok

	Apple
	We disagree. Further discussion is needed.



Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	WF on FR2_multiRx_part2
	Ericsson
	

	
	[LS on RS supported for group-based reporting]
	[TBC]
	To: RAN1 Cc: RAN2

	
	
	
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-23xxxxx
	
	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
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2306319
	
	WF on FR2_multiRx_part2
	Ericsson
	Agreeable
	

	R4-2306320
	
	LS on RS supported for group-based reporting
	Ericsson
	Return to
	To: RAN1 Cc: RAN2

	
	
	
	
	
	

	
	
	
	
	
	



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
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R1-2205296 Moderator summary #1 on enhancements of beam management for multi-TRP Moderator (CATT)
Decision: As per email decision posted on May 16%, .

When groupBasedBeamReporting-r17 in CSI -ReportConfig is configured, CRI (s) are not reported when the corresponding
resource set is configured with repetition ““on’
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csi-SSB-ResourceSetList, csi-SSB-ResourceSetListExt
List of references to SSB resources used for CS| measurement and reporting in a CSI-RS resource set (see TS 38.214 [19], clause 5.2.1.2). If groupBasedBeamReporting-
VI710is configured in the IE CSI-ReportConfig that indicates this CSI-ResourceConfig as resourceForChannelMeasurement, the network configures 2 resource sets, which
may be two NZP CSI-RS resource sets, two CSI SSB resource sets or one NZP CSI-RS resource set and one CSI-SSB resource set (see TS 38.214 [19], clause 52.1.2 and
5.2.1.4.2).In this case, in TS 38.212 [17] Table 6.3.1.1.2-88:

- if the list has one CSI-SSB resource set, this resource set is indicated by a resource set indicator set to 1, while the resource set indicator of the NZP CSI-RS resource setis
0;
if the list has two CSI-SSB resource sets, the first resource set is indicated by a resource set indicator set to 0 and the second resource set by a resource set indicator set to
1
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