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Introduction
A WF summarizing the RRM issues to be discussed under the FR2 multi-Rx WI was agreed in R4-2214344 in RAN4#104-e. Some of these issues are related to L1 Measurements (L1-RSRP, L1-SINR), RLM and BFD/CBD. These issues are further discussed in this e-mail thread grouped under the following topics:
· 1st round: 
· L1-RSRP and L1-SINR
· RLM
· BFD/CBD
· Other issues relate to the above topics
· 2nd round: TBA
It is appreciated that the delegates for this topic put their contact information in the table below.
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	vivo
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Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
Topic #1: L1-RSRP and L1-SINR Measurements
This section discusses the observations and proposals related to L1-RSRP and L1-SINR measurements.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2215361
	Intel Corporation
	Observation 1: For SSB based L1-RSRP in  intra-cell multi-TRP, if the SSB index configuration for two TRPs are different, UE will not receive from the SSBs simultaneously from two TRPs since these SSB are not overlapped.
Observation 2: For SSB based L1-RSRP in  intra-cell multi-TRP, if the SSB configuration for two TRPs are the same, UE can’t differentiate SSBs from two TRPs with single panel or multi-panels. 
Proposal 1: For intra-cell multi-TRP, UE can’t perform SSB based simultaneous multi-panel L1-RSRP measurement from different TRPs.
Proposal 2: For inter-cell multi-TRP, UE may perform SSB based simultaneous multi-panel L1-RSRP measurement from different TRPs.
Observation 3: For intra-cell and inter-cell multi-TRP, UE may perform CSI-RS based simultaneous multi-panel L1-RSRP measurement. However, no CSI-RS based L1-RSRP measurement is defined in Rel-17 inter-cell BM.
Proposal 3: For intra-cell and inter-cell multi-TRP, UE may perform CSI-RS based simultaneous multi-panel L1-RSRP measurement. Further discuss whether CSI-RS based L1-RSRP measurement requirement for cell with additional PCI needs to be defined in Rel-18.
Proposal 4: For SSB based L1-RSRP, sharing factors, measurement restriction, scheduling restriction between serving cell and cell with additional PCI can be further studied only for inter-cell multi-TRP scenario.

	R4-2215463
	Xiaomi
	Observation 1: The simultaneous RX with measurement or data reception can only be performed in the overlap region of the two RX beams coverage.
Observation 2: The above mentioned general L1 requirement enhancement as the beam sweeping factor, sharing factor and the scheduling and measurement restriction all needs and depends on the two RX beams coverage overlap.
Observation 3: A balance is needed for L1 enhancement and spherical coverage considering the RX beams coverage overlap.
Proposal 1: It is proposed that 6 beams overlap of 8 beams in total for each panel (with 2 panel assumption) as the UE RX reference panel assumption to further discuss the requirement enhancement.
Proposal 2: For the case of only one panel is activated, the legacy requirement should apply while if the two panel are activated, then the newly introduced Rel-18 requirement should apply.
Proposal 3: The same RS samples should be stayed to ensure the measurement accuracy.
Proposal 5: With certain RX beam and panel assumption, the SSB-based L1-RSRP measurement sweeping factor N is proposed to be enhanced from 8 to 5.
Proposal 6: With additional capability and RX beam coverage overlap, the Psharing_factor can be enhanced from 3 to 1.
Proposal 7: With certain RX beam coverage overlap, the scheduling and measurement restriction can be enhanced.
Proposal 8: The same enhancement of L1-RSRP should also applies to L1-SINR for beam sweeping factor N and the sharing factor Psharing_factor.
Proposal  9: The same enhancement of L1-RSRP should also applies to L1-SINR for beam sweeping factor N and the sharing factor Psharing_factor.
Proposal 10: The scaling factor PTRP can be enhanced from 2 to 1.25 with certain RX beam assumption.

	R4-2215721
	CMCC
	Proposal 1: for SSB based L1-RSRP measurement, it is proposed to update the value of N (smaller than 8 is expected.)
Proposal 2: for L1-RSRP measurement (including both SSB based measurement and CSI-RS based measurement), it is proposed to consider the update of Psharing factor.
· In detail, with multiple simultaneous reception, even if there is overlapping between SSB/CSI-RS configured for L1-RSRP measurement and SSB symbols indicated by SSB-ToMeasure, Psharing factor of 3 can be removed or smaller value is expected.
Proposal 3: for L1-SINR measurement with SSB based CMR and dedicated IMR configured, it is proposed to update the value of N (smaller than 8 is expected.)
Proposal 4: for L1-SINR measurement (including L1-SINR measurement with CSI-RS based CMR and no dedicated IMR configured, L1-SINR measurement with SSB based CMR and dedicated IMR configured, L1-SINR measurement with CSI-RS based CMR and dedicated IMR configured), it is proposed to consider the update of Psharing factor.
· In detail, with multiple simultaneous reception, even if there is overlapping between SSB/CSI-RS configured for L1-SINR measurement and SSB symbols indicated by SSB-ToMeasure, Psharing factor of 3 can be removed or smaller value is expected.
Proposal 8: for L1-RSRP/RLM/BFD/CBD/L1-SINR, with multi-RX chain DL reception, it is proposed to remove the measurement restriction for FR2.

	R4-2215761
	MediaTek Inc.
	Proposal 1: In R18 multi-Rx, deprioritize joint feature of multi-Rx chain DL reception and other features.
Observation 1: N cannot be reduced for all UEs because it depends on UE implementation.
Proposal 2: N is 8 in L1 measurement delay (L1-RSRP/L1-SINR/BFD/CBD/RLM) if UE already takes L3 measurement results into account to down select panel.
Proposal 3: In L1-RSRP/L1-SINR/BFD/CBD/RLM, P factor should not be enhanced due to collision between L1 and L3 measurement.
Proposal 4: For measurement restriction in L1-RSRP/L1-SINR/BFD/CBD/RLM, UE can receive two different QCL Type D RSs on two different UE Rx panels at a time only if the applicability condition (e.g. AoA difference which will be concluded in RF session) is met.
Proposal 5: To discuss scheduling restriction in L1-RSRP/L1-SINR/BFD/CBD/RLM after “RAN4 to further study how to guarantee that network can know when to apply schedule restriction or when not to.” is concluded.

	R4-2215805
	LG Electronics Inc.
	· Proposal 1: Simultaneous reception of RSs (SSB or CSI-RS) for L1 measurement from two different directions can be considered for defining L1 measurement requirements
· Proposal 2: When UE receives the RSs for L1 measurement from two TRP with a single antenna panel, the legacy requirements (general NR requirements) could be reused
· Proposal 3: Introduce reduced Rx beam sweeping factor (e.g., N=4) for L1-RSRP measurement.
· Proposal 4: Clarify whether maxNumberRxBeam is based on per UE or per panel for CSI-RS based L1-RSRP measurement configured by repetition set to ON if L1-RSRP measurement with multi-antenna panels is performed.
· Proposal 5: There is no scheduling restriction for sDCI based multiple TRP.
· Proposal 6: Introduce scheduling restriction for L1-RSRP measurement in case of mDCI based multiple TRP with the following aspects:
· if the received time difference from two TRP is larger than CP
· if data/control and RSs for L1-RSRP measurement from each TRP are transmitted in the same symbols 

	R4-2215814
	OPPO
	Proposal 1: For L1 measurement requirements enhancements, RAN4 to start with intra-cell scenario of multi-TRP operation.
Proposal 2: Focus on Case 1 UE simultaneous L1 measurement(s) for different DL RS(s) with different Rx panel(s) firstly.
Proposal 3: Study the conditions when UE is able to perform simultaneous L1-RSRP/RLM/BFD/CBD measurements on two RSs from different TRPs, at least:
· RTD within CP between different RSs with different QCL-Type D
· Beam assumptions (i.e. non-overlapping, partial overlapping, or fully overlapping)
· independent beam management for separate Rx panels
Proposal 5: Scaling factor of Rx beam sweeping could be reduced at least for SSB-based L1-RSRP, RLM and BFD/CBD measurement. 
Proposal 6: Remove some measurement restrictions of L1 measurement for UE capable of simultaneous multi-Rx reception.
Proposal 7: Scheduling restriction requirements could be also discussed later based on the conclusion of UE capability and scenarios of simultaneous Rx.

	R4-2215869
	vivo
	Proposal 1: For multi-Rx chain UE, measurement restriction and scheduling restriction is not needed anymore if UE is able to receive different QCL-Type D RSs simultaneously by indicating simultaneousReceptionDiffTypeD or similar UE capability.
Proposal 2: L1 measurement samples are not reduced for FR2 multi-Rx chain DL reception.
Proposal 3: L1-RSRP measurements for a cell with different PCI is in the scope of the WI.
Proposal 7: L1-RSRP measurement requirements can be enhanced on following aspects
· Beam sweeping factor N 
· Measurement restrictions for both SSB based and CSI-RS based L1-RSRP 
· Scheduling restrictions for both SSB based and CSI-RS based L1-RSRP
· FFS: Sharing factor Psharing factor for both SSB based and CSI-RS based L1-RSRP
Proposal 8: For defining L1-RSRP measurement requirements for a cell with PCI different from serving cells, number of cells with PCI different from serving cells is [1 or 2] and max number of cells to be considered is 8.
Proposal 9: L1-SINR measurement requirements can be enhanced on following aspects
· Beam sweeping factor N 
· Measurement restrictions for both SSB based and CSI-RS based L1-SINR 
· Scheduling restrictions for both SSB based and CSI-RS based L1-SINR
· FFS: Sharing factor Psharing factor for both SSB based and CSI-RS based L1-SINR

	R4-2216287
	Huawei, HiSilicon
	Proposal 1: In R18, it is suggested not to support simultaneous L1 measurements on the same RS with two different beams.
Proposal 2: In R18, it is suggested not to enhance the following aspects for L1 measurement requirements.
· Beam sweeping factor for L1 measurements
· Sharing factor between L1 measurements and L3 measurements
· Scheduling restriction due to L1 measurements
Proposal 3: For L1 measurements, the measurement restrictions are still applied between two different QCL type-D RSs used for different purposes, e.g. measurement restrictions between RLM-RS and BM-RS.
Proposal 4: For L1 measurements, it can be assumed that UE is not required to support simultaneous L1 measurements on two RSs with different beams from the same TRP, and the measurement restrictions are applied between these two RSs.
Proposal 6: In R18, the enhancement on TRP-specific BFD/CBD/L1-RSRP measurements can be considered, and UE can be assumed to support simultaneous BFD/CBD/L1-RSRP measurements on two RSs from two resource sets when UE Rx beams of the two RSs can be activating simultaneously.
Proposal 7: RAN4 needs to study the conditions when UE Rx beams of two RSs used for L1 measurements can be activating simultaneously by different antenna panels.

	R4-2216475
	ZTE Corporation
	Observation 1: In fact from the perspective of UE capability, simultaneous multi-panel/beam reception has been supported from Rel-16/17, focus on CA scenario. However for this Rel-18 WID, the simultaneous multi-panel/beam reception is oriented to single component carrier scenario.
Proposal 1: Legacy UE can only activate one antenna panel at a time for DL reception, and the exact activated panel is transparent to NW and up to UE implementation. For the UE capable of simultaneous reception from two panels, the beam sweeping under one panel can be reduced. For example reduce to [half of legacy N].
Proposal 2: We believe simultaneous reception between two RSs or between one RS used for L1-RSRP measurement and DL data are both included in the scope given that the source RS providing QCL TypeD for the two receiving signals are different. 
Proposal 3: When UE performs L1-RSRP measurement based on SSB or CSI-RS in one panel, at the same time, UE can receive DL data with another different beam in the other panel. So the scheduling restriction within the same carrier is not necessary any more.
Proposal 4: Similar as scheduling restriction, the measurement restriction within the same carrier is not necessary any more. 

	R4-2216580
	Nokia, Nokia Shanghai Bell
	1. For a multi-Rx chain capable UE, reception of any RS type for L1-RSRP using one Rx chain does not impact reception of same or different RS type for L1-RSRP using another Rx chain.  
1. For dual spatial multi-Rx UE, there will be no restriction impact from performing L1-RSRP measurements using one Rx spatial setting and Rx chain on the other Rx spatial setting and Rx-chain.
1. RAN4 to support simultaneous DL reception of same or different type of RSs from different directions is supported for defining L1 measurement requirements.
1. RAN4 to support simultaneous reception RS for L1 measurements and RS for L3 measurement from different directions
1. RAN4 to support that the RS for L1 measurements and L3 measurement may be the same or different RS type.
In the case of L1-measurements over RS with different QCL-Type D and sufficiently large AoA the UE may be able to perform L1-measurement without or with same restrictions as in single Rx UE. 
In the case of L1-measurements over RS with different QCL-Type D and small AoA, the beams used for L1-measurement may overlap for both Rx chains and restrictions may be required for certain UE architectures. 
1. RAN4 to study how scheduling restrictions can be optimized for L1 measurements for UEs supporting multiple Rx chains. 
1. Assume that UE architecture is capable of performing simultaneous operations of 
a. L1 measurement on first Rx chain and data reception on the second Rx chain simultaneously
b. L1 measurement on both Rx chains simultaneously
c. Data reception on both Rx chains simultaneously 
1. When the UE uses all 4 layers on for L1 measurements, the beam sweeping factor may be reduced accordingly to the number of Rx chains dedicated to measurements.

	R4-2216826
	Ericsson
	L1-RSRP / L1-SINR:
· Proposal 1: L1-RSRP measurement reporting based on CSI-RS or CSI-RS + SSB can be improved due to simultaneous reception of two CSI-RSs.
· Proposal 2: Measurement period for L1-RSRP measurement reporting based on CSI-RS or CSI-RS+SSB can be reduced by reducing N parameter (number of rx direction sweeps done sequentially in time).
· Proposal 3: Measurement period for L1-RSRP measurement reporting based on CSI-RS or CSI-RS+SSB can be reduced by a factor of 2 at most, when half of rx directions can be received simultaneously with the other half of rx directions.
· Proposal 4: L1-SINR measurement reporting requirements can be enhanced due to simultaneous reception, based on the same principles as RAN4 agrees for L1-RSRP.

	R4-2215710
	NTT DOCOMO, INC.
	Observation 1: The justification in the WID seems to describe performance improvement of Demod/RRM/RF separately.
Proposal 1: RRM discussion have not to be related to 4-layer MIMO study directly, i.e., pure RRM enhancement study thanks to multi Rx chain should be discussed.
Proposal 3: New number of samples N and scaring factor P defined in L1-RSRP measurement requirements should be studied for multi Rx UE.
Proposal 4: Measurement restrictions for both SSB based and CSI-RS based L1-RSRP should be studied whether it can be removed or relaxed.
Proposal 5: Scheduling restrictions for both SSB based and CSI-RS based L1-RSRP should be studied whether it can be removed or relaxed.



Open issues summary
The following sub-topics related to L1 measurements are to be discussed in the 1st round:
· Beam sweeping factor for L1-RSRP/L1-SINR
· Simultaneous reception of measurement RS and data, and scheduling restrictions
· Simultaneous reception of multiple RSs for L1 and L3 measurements, measurement restrictions
· Intra-cell and inter-cell L1 measurements
· Accuracy requirements and number of samples
· Sharing factor
· Clarification on maxNumberRxBeam 

Sub-topic 1-1
Beam sweeping factor for L1-RSRP/L1-SINR
There are multiple proposals to reduce the beam sweeping factor of 8 based on the fact that UE can now receive simultaneously on 2 panels. There are also some papers arguing that this reduction is not feasible for all UE implementations. 
Issue 1-1: Beam sweeping factor for L1 measurements
· Proposals
· Option 1: Do not modify the current beam sweeping factor (N=8) because this is not needed from a beam management performance point of view(faster measurements are not needed)
· Option 2: Do not modify the current beam sweeping factor (N=8) because this is not feasible from an implementation point of view (measurements cannot be performed simultaneously in multiple directions)
· Option 3: Beam sweeping factor can be reduced based on the assumption that UE can perform measurements simultaneously in multiple directions, no restrictions due to UE implementation
· Option 4: Beam sweeping factor can be reduced based on the assumption that UE can perform measurements simultaneously in multiple directions under some restrictions like overlapping coverage between different panels
· Recommended WF
· TBA
Please choose an option and provide technical arguments. If option 3 or 4 is preferred please clarify how this can be feasible or what kind of restrictions should be introduced. If restrictions are needed, please also try to describe how these can be enforced(in the specs and testing)
	Company
	Comments

	XXXQualcomm
	We support Options 1 and 2.
For those companies supporting the other options, please clarify if the proposal is only for SSB based L1 measurement and whether this is also related to P3 beam refinements. Specific examples with detailed configurations/requirements would be appreciated. Please also mention whether your proposal is applicable for inter-cell multi-TRP and so on.

	Ericsson
	Beam sweeping factor can be reduced based on the assumption that UE can perform measurements simultaneously in multiple directions. Some examples could be When UE can simultaneously receive from two TRP, receiving 1 RS from 8 different directions from the two TRP, when the RS is overlapping takes 16 RS occasions. When UE supports simultaneous reception with different QCL type-D, UE can receive them in 8 occasions. In short, RX beam sweeping reduction is possible and it can be FFS whether additional conditions or clarifications are necessary.

	MediaTek
	Support option 1 and 2.
The spec should allow different UE implementation. How many beam on one panel is up to UE implementation. In legacy, UE may use L3 measurement to down-select panel first and further use 8 beams to perform L1 measurement to meet the legacy requirement (N=8). Under this UE implementation, in R18 mutli-Rx, two panels are activated at a time is to extend the coverage but the number of beam on each panel is still 8.

	LGE
	We support option 3 and 4. 
If UE can receive the RSs from two TRP simultaneously or UE can receive one RS with two antenna panels, Rx beam sweeping factor can be reduced. 

	OPPO
	Based on the assumption that the number of beam on each panel is still 8, for intra-cell multi-TRP case, receiving 1 or 2 RS samples from 8 different directions by using 2 activated Rx panels during certain time window could be possible and dependent on different UE implementation. We are always expecting higher UE capability but from spec perspective we need to cover the worst one. 
So we suggest to further discuss the feasibility firstly. If no consensus is achieved then we can go with option 1/2.

	Nokia
	We support option 3. 
We think we should take the opportunity to reduce delays due to the beam sweeping scaling factor. 
We could also compromise to option 4. This option is a variant of option3 with more details on the coverage overlap to be clarified.  
For option 3, the support of that may depend on the discussion of the architecture, where the different options concerning multiple simultaneous beams on a single panel are discussed. 

	CMCC
	Beam sweeping factor can be reduced based on the assumption that UE can perform measurements simultaneously in multiple directions. As for the condition to have the reduction can be further discussed. The existing RRM requirements for FR2 are defined assuming that UE is equipped with a single antenna panel and is capable to perform DL reception using a single RX beam/chain reception. With this assumption, RX beam sweeping factor of 8 is introduced, which results in long delay. With simultaneous DL reception from two directions, compared with the assumption of performing DL reception only in one direction at a time, the RX beam sweeping time can be reduced. Could proponent of Option 1/2 to clarify what is the issue to modify the current beam sweeping factor (N=8).

	ZTE
	Prefer Option 3 and 4.
Beam sweeping factor can be reduced if UE can perform measurements simultaneously in multiple directions through two panels. At each RS occasion, UE can simultaneously receive by two different Rx beams through two different panels. For example originally 8 RS occasions are necessary to sweep 8 Rx beams by UE, but with such multi-panel Rx, only 4 RS occasions are needed.  

	Huawei
	Support option 1 and 2.
For SSB based L1 measurements, UE performs beam sweeping on SSB resource. The beam directions for beam refinement are adjacent, and usually most of the beam directions are implemented on the same panel. However, UE is not able to simultaneously activate more than one beam directions on a single panel. For example, UE perform beam sweeping on beam directions {3, 4,…,9, 10} for SSB resource for one TRP. The set of beam directions for beam sweeping are all on panel#1. It is not feasible to simultaneously activate any beam pair from the beam set {3, 4,…,9, 10}.
[image: ] 
For this WI, the enhancement is for simultaneous receptions with different directions on different QCL type-D RS, not for simultaneous receptions with different directions on the same RS. 

	Apple
	We want to first clarify the scenario under which we discuss L1 measurement. There are two scenarios, 1) the UE uses two panels to measure a RS from one TRP, 2) the UE uses two panels to measure two RSs from two different TRPs. Our understanding is we are focusing on scenario 1).
Depending on UE implementation, we think N may or may not be reduced. As we are at the beginning of the WI, I suggest considering the following option adapted from option 4:
· Option 5: Beam sweeping factor can be reduced based on the assumption that UE can perform measurements simultaneously in multiple directions under some restrictions. FFS the restrictions
  

	Samsung
	We support option 3 and 4.
Beam sweeping factor can be reduced based on the assumption that UE can perform measurements simultaneously in multiple directions from different panels (RX chains) but depends on UE implementation, especially the angular separation of the two signals, and the overlapping coverage between different panels:
1、 If AoA1 and AoA2 with discriminated directions, i.e., two panels located in opposite sides of handheld UE. The coverage regions of two panels do not overlap. In this case, N=8 is not needed to modify.
2、 If AoA1 and AoA2 are approaching, i.e., two panels located in the same sides of handheld UE and coverage regions of two panels overlap a lot. In this case, the cross-panel interference is inevitable. Therefore, with two AoA directions close to a certain degree, simutaneously reception is no long possible even with two panels implemented in the particular side of UE.
3、 If two panels located in the same sides of handheld UE and coverage regions of two panels overlap in a very limited partial, N can be reduced because the UE can simultaneously perform DL reception in two different directions, and N=FFS.


	NTT DOCOMO, INC.
	We support option 4. We understood the current beam sweeping factor of N=8 comes from to correct sufficient information under the limitaiton that UE can only use one Rx beam at a moment. There may be the possibility to reduce the sweeping factor, but it is highly related to UE implementation.

	vivo
	Option 3. Restrictions can be further studied. At least for cell specific L1 measurements, e.g., RLM, UE only needs half of the beam sweeping to cover the entire spatial coverage if simultaneous Rx reception from two direction is enabled. 

	Xiaomi
	We support option 4.
As stated in our paper, the sweeping factor reduction will be highly depend on the overlap coverage of the two panels. If there is no overlap at all then the sweeping factor cannot be enhanced since each panel still needs to finish the 8 times beam sweeping for its own. If the overlapping is full-overlap, then the maximum reduction as sweeping factor to 4 can be assumed. 
In this case, it might be also necessary to have a baseline assumption of the panel coverage overlap otherwise we cannot decided the requirement with arbitrary coverage overlap. Another issue is that the overlap also play a large role on the spherical coverage and hence a balance needs to be considered.



Sub-topic 1-2
[bookmark: _Hlk116118238]Simultaneous reception of measurement RS and data, and scheduling restrictions
Multiple contributions are proposing to enhance the current requirements such that simultaneous reception of data (control and data) and RS used for L1 measurements is assumed (two different QCL Type D RSs). These requirements relate mostly to scheduling restrictions.
Issue 1-2: Simultaneous reception of RS for measurements and data
· Proposals
· Option 1: Simultaneous reception of data and RS for measurements is feasible without any restrictions, requirements should be updated/enhanced accordingly
· Option 2: Simultaneous reception of data and RS for measurements is feasible under certain conditions/restrictions, requirement can be updated/enhanced accordingly
· Option 2b (new): L1 measurement requirements can be updated/enhanced considering that simultaneous reception of data and RS for measurements is feasible. The conditions under which the simultaneous reception apply are FFS. 
· Option 3: Simultaneous reception of data and RS for measurements is not feasible
· Option 4: Simultaneous reception would be feasible but requirements should not be updated
· Recommended WF
· TBA
If Option 1 is chosen, please explain how will the network and/or UE be aware from which direction it should receive data and in which direction it can perform measurements. If Option 2 is chosen, please describe the conditions/ restrictions. If Option 3 is chosen, please provide arguments why this is not feasible. If Option 4 is chosen, please provide arguments why requirements should not be changed.
	Company
	Comments

	XXXQualcomm
	We are open to Option 2 for the following case:
· One of reference resources for group based L1 measurement is CSI-RS (call it RS-1), and the CSI-RS is QCL’ed with TRP-1.
· The other reference resource (call it RS-2) in the group based L1 measurement resource set is transmitted in a different slot from TRP-2
· PDSCH QCL’ed with RS-2 is transmitted from TRP-2 on the same slot as RS-1 from TRP-1.
· There may need to be some detailed constraints, e.g. UE beamforming gain loss toward TRP-2 while simultaneously receiving the PDSCH and RS-1.

	Ericsson
	We understand that simultaneous reception of data and RS for measurements is feasible. One example on the feasibility could be, UE can indicate to NW, through group-based reporting that which beams can be received simultaneously at the UE. As long as data and RS are transmitted in those beam directions, UE can receive them simultaneously. 
Requirements can be updated/enhanced for simultaneous reception of data and RS for measurements and any additional conditions can be FFS.


	MediaTek
	Support option 3. 
We think “how to guarantee network know when to apply restriction or when not to” should be clarified first. To our understanding, beam sweeping for SSB is usually needed. Besides,  beam sweeping is up to UE implementation and it is different for every UE.
The detail can refer to our paper (R4-2215759).

	LGE
	We think option 2 is available. In case the RS from TRP1 and data from TRP2 are transmitted, UE can receive both RS and data simultaneously if the Rx beam sweeping for RS measurement within the same antenna panel for TRP1 is performed. But if Rx beam sweeping of two antenna panels for RS measurement should be performed, UE cannot receive the data from TRP2. So, some restriction and condition should be discussed. 

	OPPO
	Prefer option 2. The RS type, spatial relationship of two Rx beams, and other conditions proposed by QC can be further discussed.

	Nokia
	We support Option 1 or Option 2b (new). 
We think the multiple chains can be used as an enabler for removal of scheduling restrictions, and improve network performance. That would mean that the UE can sweep with one Rx chain performing measurements while using the other Rx chain for data reception. 
For Option 2 the conditions would be would need more discussion and FFS, so we would like to keep the study of the conditions open. That is why we suggested Option 2b. 

	ZTE
	Prefer Option 2. Each panel covers a group of directions, with limited overlapping coverage or without overlapping coverage between two panels. RS within direction group#0 was received by panel#0, at the same time, PDCCH/PDSCH within direction group#1 was received by panel#1.

	Huawei
	Option 2.
When RS is QCL type-D with any one served beam for multi-TRP transmissions, then simultaneous receptions of data and CSI-RS is feasible. For example, UE can receive simultaneous data receptions on both beam#1(from TRP1) and beam#2(from TRP2). When RS#1 and data from TRP1 has same QCL assumption, simultaneous receptions of data and RS#1 is feasible. When RS#2 and data from TRP2 has same QCL assumption, simultaneous receptions of data and RS#2 is also feasible.  QCL assumption for RS#3 is different with both data from TRP1 and data from TRP2. Then, simultaneous receptions of data and RS#3 is also feasible.
[image: ]
UE performs SSB based L1 measurements with beam sweeping operation and performs data reception without beam sweeping, which makes that simultaneous receptions of data and SSB are not always feasible. So, the RS is only considered to be CSI-RS.

	Apple
	We want to first clarify the scenario under which we discuss simultaneous reception of RS (for measurements) and data. There are two scenarios, 1) the UE uses two panels, each panel doing simultaneous reception of RS (for measurements) and data, 2) the UE uses two panels, one panel for RS reception and the other panel for data reception. 
Our understanding is for scenario 2), option 2 or 2b is OK. Whether requirements should be updated can be discussed later. For scenario 1), it is like the legacy case. And we can check if any requirement update (not enhancement) is needed.


	Samsung
	We prefer option 1 or option 2b(new).
According to the definition “whether the UE supports simultaneous reception with different QCL Type D reference signal as specified in TS38.213”, we think simultaneous reception between two RSs (including same and different type of RSs) or between one RS used for measurement and DL data using multiple RX chains are both included in the scope given that the QCL Type D source RS for the two target receiving signals are different. In this way, simultaneous reception of data and RS for measurements is feasible without any restrictions.
And that means UE can perform two parallel Rx beam sweeping and selection through two panels using RSs respectively at the same time. Once the best RX beam has been trained and selected for one panel, AoA direction for the panel can be determined, and UE can receive DL data/L1-RSRP measurement from the direction with corresponding QCL Type D RS.
The condition can be FSS 


	NTT DOCOMO, INC.
	We support option 2/2b. In some cases, stated in Apple’s comment, if one panel is used for RS reception and another panel is used for data reception, simultaneous reception can be realized. However if the RS is SSB and UE needs Rx beam sweeping, it is difficult. We need further discussion about conditions/restrictions.

	vivo
	It is noted that there are partially overlapped discussions in email [211] with following issue.
Issue 1-5-2: UE capability of simultaneous reception of measured RS and data
Option 1. Option 2b can also be considered.
As long as UE can report valid measurement results for simultaneous two QCL type D RSs, NW can schedule the UE on direction of either one of the two RSs, while UE is performing L1 measurements on the other RS. We are open to further discuss if there are any restrictions or feasibility issues. 

	Xiaomi
	We support Option 2.
Similar to issue 1-1, the two panels are partially overlap in coverage then there will be certain directions that can be only covered by one panel. For these specific directions, UE cannot perform simultaneous reception. 

	Intel
	We prefer option 2, 2b. it’s possible to receive RS and data from two TRPs simultaneously since the beam direction is different. Further discuss the condition.



Sub-topic 1-3
[bookmark: _Hlk116118258]Simultaneous reception of multiple RSs for L1 and L3 measurements, measurement restrictions 
Some companies are proposing to enhance the current requirements based on the assumption that the UE can perform L3 measurements and L1 measurements simultaneously in different directions.
Issue 1-3: Simultaneous L1 and L3 measurements
· Proposals
· Option 1: It is feasible for the UE to perform L1 and L3 measurements simultaneously without any restrictions
· Option 2: It is feasible for the UE to perform L1 and L3 measurements simultaneously with some restrictions
· Option 3: It is not feasible for the UE to perform L1 and L3 measurements simultaneously
· Option 4: It would be feasible for the UE to perform L1 and L3 measurements simultaneously but there is no need to enhance the requirements
· Recommended WF
· TBA
If Option 1 is chosen, please further explain how this is possible. If Option 2 is chosen, please describe the restrictions. If Option 3 is chosen, please provide arguments why this is not feasible. If Option 4 is chosen, please provide arguments why this is not needed.
	Company
	Comments

	XXXQualcomm
	We believe “simultaneous L1 and L3 measurements” is a bit far stretched objective of the item. Simultaneous activation of multi-Rx chains should be mainly for data throughput enhancement in a high SNR regime and static environment where mobility is not concerned.

	Ericsson
	We support option 4. It may be possible for some implementations, but this should not be in the scope of this WI.
Even if we don’t enhance L3 measurements, mobility is not going to be impacted for 4-layer MIMO feature.

	MediaTek
	Support option 3. We share the same view as QC. In addition, it would hugely increase the UE complexity if UE needs to jointly consider different beam types on different panels.

	LGE
	The same issue is in thread#211. We can follow the conclusion of thread#211.

	OPPO
	In our view, it could be feasible but whether to enhance the requirements can be discussed case by case. If we agreed not to enhance L3 measurement delay in this WI, then we can just consider measurement restrictions for simultaneous L3 and L1 measurements.

	Nokia
	Option 1. 
We believe that the UE should be able to perform simultaneous tasks, and therefore these could include L1 and L3 simultaneously. One scenario is MIMO in high SNR but this is maybe not the only scenario.

	CMCC
	Similar comment as LGE. The scope the the WI is under discussion in #211 (Issue 1-1-1), companies have different understanding on whether to restrict RRM discussion to 4-layer MIMO only. In our view, simultaneous L1 and L3 measurements can be considered.

	ZTE
	We believe it is feasible and not precluded by the scope. For the collision between L1 measurement and L3 measurement in FR2, L1 measurement would be postponed since of lower priority based on legacy spec. If such simultaneous L1 and L3 measurement is allowed, L1 measurement would be more efficient.

	Huawei
	For this WI, the enhanced FR2 UE is aimed to be served by two beam direction simultaneously. So, the enhancement shall be focused on simultaneous receptions with two different fine beams. The enhancement for simultaneous receptions with one fine beam and one rough beam is not considered.
Hence, “simultaneous L1 and L3 measurements” is not needed.

	Apple
	Option 2 is reasonable at this moment, as there are restrictions. We also agree to further look into the impact on UE complexity to better understand the restrictions. 

	Samsung
	From our understanding, it is too early to conclude. Whether simultaneous L3 measurements and L1 measurements can be performed depends on RF UE architecture conclusion. In other words, it is up to how UE receive and process two signals from different AOA directions simultaneously. Based on the assumption of UE multi-RX chain architecture, multiple RX chains are controlled independently. That means UE can perform L1 measurement based on SSB or CSI-RS in one panel and perform L3 measurement based on SSB with different QCL Type D RSs in the other panel simultaneously without any restrictions, in this cased Klayer1_measurement may be removed
Also agree with LGE and CMCC we can follow the conclusion of email thread [211]


	NTT DOCOMO, INC.
	Support option 4, but have same comment as LGE.

	vivo
	Duplicated discussion. Should be handled in email [211] as following issue.
Issue 1-1-6: Simultaneous L3 measurements and L1 measurements

	Xiaomi
	We have proposed in our general aspect paper that a new capability might be used for simultaneous L1 and L3 measurement. With that we can follow the conclusion of thread 211.

	Intel
	Similar discussion in thread 211. Follow the conclusion of 211.



Sub-topic 1-4
Intra-cell and inter-cell L1 measurements 
There are some proposals related to whether the scope should be limited to intra-cell measurements or inter-cell measurements should be covered.
Issue 1-4: Intra-cell/inter-cell L1 measurements
· Proposals
· Option 1: Scope should be limited to intra-cell measurements only
· Option 2: Scope should cover both intra-cell and inter-cell measurements
· Recommended WF
· TBA
Please provide arguments for the option chosen
	Company
	Comments

	XXXQualcomm
	Support Option 1.
If companies want to discuss and enhance UE requirements for inter-cell multi-TRP, a proper place for that is Rel-18 eFeMIMO WI where more general configurations can be considered with less restriction.

	Ericsson
	Option 2. These are supported from Rel-16, and it is not desirable to exclude this from Rel-18. There are also similarities between intra- and inter-cell measurements, so this will not impact the workload either, since many of the requirements can be discussed in parallel for both cases.

	MediaTek
	Support option 1. This WI is for 4 MIMO layers data transmission. We do not see the benefit if we enhance the inter cell measurement. Because, for inter cell measurement, UE is in the middle of two cells which means the UE is in the cell edge of the two cells. So, channel quality for the two cells may not be good and 4 MIMO layer data transmission will not be performed

	LGE
	We are open to option 2, and the same issue is in thread#211. The conclusion should be aligned.

	OPPO
	Option 1 is fine.

	Nokia
	Option 2. 
We would like to emphasize that this WI is not restricted to intra-cell MIMO but includes ‘Introduce necessary requirement(s) for enhanced FR2-1 UEs with simultaneous DL reception from different directions with different QCL TypeD RSs on a single component carrier’
We don’t see why to distinguish intra and inter cell measurements. This is also the reason why we see a benefit in separate discussion for different scenarios and requirements. For example, RRM and Demod.
Similar enhancements can be found for L1-RSRP measurements and for L1-RSRP measurements for a cell with different PCI from serving cell. RAN4 has for example already defined inter-cell L1-RSRP requirements in Rel-17 (L1-RSRP measurements for a cell with different PCI from serving cell). However, these requirements are based on single Rx assumption.

	ZTE
	Even thouth for the target of 4 layer MIMO data transmission, inter-cell mTRP is also possible to realize 4 layer MIMO data transmission in total. So both intra-cell and inter-cell should be considered to realize 4 layer MIMO data reception.
If we support both intra-cell and inter-cell from the perspective of data reception, L1 measurement is used to obtain beam and CSI info for data transmission, so L1 measurement should be considered in both intra-cell and inter-cell scenarios. 

	Huawei
	We suggest to use intra-cell case as starting point and FFS inter-cell case.

	Apple
	Similar issue is being discussed in thread [211]. We can focus on intra-cell first.

	Samsung
	We support option 2.
Rel-16 MIMO supports intra-cell mTRP deployment, and Rel-17 MIMO supports inter-cell mTRP scenarios, so there is no reason to preclude inter-cell operation with m-TRPs in Rel-18 multi-Rx DL reception WI. Since inter-cell operation work is more complexity than intra-cell operation by adding a cell. Intra-cell operation can be taken as a start point.


	NTT DOCOMO, INC.
	We support option 1 so far. For both inter-cell multi-TRP and L1-RSRP measurement of the cell with different PCI from the serving cell, it should be deprioritized.

	vivo
	Duplicated discussion as in thread [211] on issue Issue 1-1-3: Scenarios for Rel-18 multi-Rx DL reception. 

	Xiaomi
	Support option 2.
During the discussion of Rel-17 FeMIMO the TRP specific BFR has considered dual RX chain but with limited time the requirement only apply to single RX. It has been discussed and agreed to further enhance the requirement in the multi-RX chain WID.

	Intel
	Similar discussion in 211. Suggest to follow the conclusion from 211.



Sub-topic 1-5
Accuracy requirements and number of samples 
Some companies proposed to maintain the same measurement accuracy by maintaining the same assumptions on the number of samples used.
Issue 1-5: Accuracy requirements and number of samples
· Proposals
· Option 1: The number of samples assumed to define the accuracy requirements should not be changed
· Option 2: The number of samples assumed to define the accuracy requirements should be changed
· Recommended WF
· Option 1
If Option 2 is preferred, please provide a proposal on how to change the requirements
	Company
	Comments

	XXXQualcomm
	Support Option 1.

	Ericsson
	Support option 1

	MediaTek
	Support option 1.

	LGE
	Support option 1.

	OPPO
	Support option 1.

	Nokia
	We are fine with Option 1. 

	ZTE
	Support Option 1.

	Huawei
	We agree with option1.

	Apple
	We believe Option 1 assumes that the mutual interferences between two AoAs are taken care of. Is this the common understanding? 

	Samsung
	Support Option 1

	vivo
	Support option 1.

	Xiaomi
	Support Option 1

	Intel
	Support Option 1.



Sub-topic 1-6
Sharing factor 
Some companies proposed to modify the sharing factor Psharing_factor based on the assumption that some measurements can be performed in parallel
Issue 1-6: Sharing factor Psharing_factor 
· Proposals
· Option 1: The sharing factor should not be changed
· Option 2: The sharing factor should be modified
· Recommended WF
· TBA
If Option 2 is preferred, please provide the arguments why it can be modified and what changes should be made
	Company
	Comments

	XXXQualcomm
	Support Option 1.
This it not much different from Issue 1-3 because the share factor is whether L1 measurement resource collides with L3 measurement resources in the time domain.

	Ericsson
	Support option 1

	MediaTek
	Support option 1.

	LGE
	Maybe it depends on the conclusion of issue 1-3, so further discussion is needed.

	OPPO
	Support option 1.

	Nokia
	Support Option 2
As we state in 1-3 and in the architecture discussion on thread 211, the UE will be capable of performing multiple simultaneous tasks on different directions. That we why this should be reflected on Psharing factor as well. 

	CMCC
	Similar comments as LGE. Psharing factor is related with whether to support simultaneous L1 and L3 measurements, which is discussed in Issue 1-3.

	ZTE
	Wait for the outcome of Issue 1-3.

	Huawei
	Support option 1.
The enhancement on “simultaneous L1 and L3 measurements” is not considered in this WI.

	Apple
	FFS pending the discussion of Issue 1-3.

	Samsung
	Wait for the output from issue 1-3.
But if L1 and L3 measurements can be received simultaneously, we prefer option 2.

	vivo
	Agree it is depending on conclusion of simultaneous L1 and L3 measurements.

	Xiaomi
	Support option 2. 
We have proposed a new capability for simultaneous L1 and L3 measurement.

	Intel
	Depends on Issue 1-3.



Sub-topic 1-7
Clarification on maxNumberRxBeam 
In R4-2215805 it is proposed to make some clarification on the definition of maxNumberRxBeam
Issue 1-7: Clarification on maxNumberRxBeam
· Proposals
· Option 1: There is no need for any clarifications on the maxNumberRxBeam since number of panels is transparent to the network anyway
· Option 2: It should be clarified whether maxNumberRxBeam is per UE or per panel
· Recommended WF
· Option 1
Please provide arguments for the option chosen
	Company
	Comments

	XXXQualcomm
	We don’t think this needs to be discussed. The IE is, in our understanding, about the number of NZP-CSI-RS resources that are needed for P3 beam refinement conceptually within a set of one selected rough beam.

	Ericsson
	Option 1. It has always been per UE and will remain to be so also in rel-18.

	MediaTek
	We are not clear why we need to discuss it? Is there any benefit if maxNumberRxBeam is clarified?

	LGE
	We think the maxNumberRxBeam is related to CSI-RS repetition, so maxNumberRxBeam per each panel to measure CSI-RS repetition from a TRP is need to be considered. 

	Nokia
	We support Option 1
We are in line keeping the current understanding of the maxNumberRxBeam. 

	Huawei
	No need to discuss it. 

	Apple
	We would also like to clarify the intention. Currently it is per UE. Do we plan to make it per panel? But in the RF session discussion, it is likely to be agreed that “panel” should not be referenced in core requirement or test configuration.

	Samsung
	No need to discuss

	vivo
	Option 1. Would like to see justification to make clarification.



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
	Most companies prefer Option 3 or 4, however, they have not answered the question asked by the moderator on the feasibility. R4-2215761 (Mediatek) and the Huawei comment explains that the UE could have to do beam sweeping in a single direction so it is not feasible to reduce the beam sweeping factor even if a UE can perform simultaneous reception. Also, some of the restrictions proposed (for example depending on incoming direction or overlap between spatial coverage of different UE panels) do not seem enforceable in the specifications or tests. Tentative agreements:
Candidate options:
Recommendations for 2nd round: Continue the discussion on the feasibility of reducing the beam sweeping factor considering the comments above from the moderator and from some of the companies.

	Sub-topic #1-2
	Most companies support Option 2, however, the conditions/restrictions under which simultaneous reception of data and RS for measurements would be possible is not clear. 
Recommendations for 2nd round: Continue the discussion to better understand the feasibility and the conditions under which simultaneous L1 measurements/data reception would be possible(if at all possible)

	Sub-topic #1-3
	Multiple companies commented that the same topic is also under discussion in Thread [211]. Moderator proposes to continue the discussion in Thread [211] and stop the discussion in this thread
Recommendations for 2nd round: Continue the discussion in thread [211], do not discuss this topic further in this thread.

	Sub-topic #1-4
	Multiple companies commented that the same topic is also under discussion in Thread [211]. Moderator proposes to continue the discussion in Thread [211] and stop the discussion in this thread
Recommendations for 2nd round: Continue the discussion in thread [211], do not discuss this topic further in this thread.

	Sub-topic #1-5
	All companies supported Option 1. Regarding Apple’s comment, it is the moderator’s understanding that the RRM requirements would apply based on the applicability/side conditions given by the RF requirement.
Tentative agreement: Option 1: The number of samples assumed to define the accuracy requirements should not be changed
Discussion in the 2nd round: Explicitly capture the agreement

	Sub-topic #1-6
	Some companies prefer option 1 while many companies would rather wait for the outcome of the discussion on Sub-topic 1-3. As the discussion on sub-topic will take place under thread [212], the moderator proposes to postpone the discussion until sub-topic 1-3 is concluded.
Discussion in the 2nd round: no more discussion on this topic until sub-topic 1-3 is concluded

	Sub-topic #1-7
	The large majority of companies do not see any need to further discuss this issue.
Recommendations for 2nd round: Do not discuss this issue any further, no more clarifications needed.



Discussion on 2nd round (if applicable)
Continue the discussion in a WF to confirm the tentative agreement and further analyze the open issues. Clarify points of discussion for future meetings.

Topic #2: RLM
This section discusses the observations and proposals related to radio link monitoring. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2215721
	CMCC
	Proposal 5: For SSB based RLM/BFD measurement (TEvaluate_out_SSB, TEvaluate_in_SSB, TEvaluate_BFD_SSB), it is proposed to update the value of N (smaller than 8 is expected) 
Proposal 7: For RLM/ BFD/CBD measurement (including both SSB based measurement and CSI-RS based measurement), it is proposed to consider the update of Psharing factor.
· In detail, with multiple simultaneous reception, even if there is overlapping between SSB/CSI-RS configured for RLM/ BFD/CBD measurement and SSB symbols indicated by SSB-ToMeasure, Psharing factor of 3 can be removed or smaller value is expected.
Proposal 8: for L1-RSRP/RLM/BFD/CBD/L1-SINR, with multi-RX chain DL reception, it is proposed to remove the measurement restriction for FR2.
Proposal 9: for MAC-CE based TCI state switch delay with unknown target TCI state, the reduction on switch delay requirements can be considered (e.g. consider the improvement of TL1-RSRP with multiple simultaneous reception)

	R4-2215761
	MediaTek Inc.
	Observation 1: N cannot be reduced for all UEs because it depends on UE implementation.
Proposal 2: N is 8 in L1 measurement delay (L1-RSRP/L1-SINR/BFD/CBD/RLM) if UE already takes L3 measurement results into account to down select panel.
Proposal 3: In L1-RSRP/L1-SINR/BFD/CBD/RLM, P factor should not be enhanced due to collision between L1 and L3 measurement.
Proposal 4: For measurement restriction in L1-RSRP/L1-SINR/BFD/CBD/RLM, UE can receive two different QCL Type D RSs on two different UE Rx panels at a time only if the applicability condition (e.g. AoA difference which will be concluded in RF session) is met.
Proposal 5: To discuss scheduling restriction in L1-RSRP/L1-SINR/BFD/CBD/RLM after “RAN4 to further study how to guarantee that network can know when to apply schedule restriction or when not to.” is concluded.

	R4-2215814
	OPPO
	Proposal 3: Study the conditions when UE is able to perform simultaneous L1-RSRP/RLM/BFD/CBD measurements on two RSs from different TRPs, at least:
· RTD within CP between different RSs with different QCL-Type D
· Beam assumptions (i.e. non-overlapping, partial overlapping, or fully overlapping)
· independent beam management for separate Rx panels
Proposal 5: Scaling factor of Rx beam sweeping could be reduced at least for SSB-based L1-RSRP, RLM and BFD/CBD measurement. 

	R4-2215869
	vivo
	Proposal 1: For multi-Rx chain UE, measurement restriction and scheduling restriction is not needed anymore if UE is able to receive different QCL-Type D RSs simultaneously by indicating simultaneousReceptionDiffTypeD or similar UE capability.
Proposal 6: RLM measurement requirements can be enhanced on following aspects
· Beam sweeping factor N 
· Measurement restrictions for both SSB based and CSI-RS based RLM 
· Scheduling restrictions for both SSB based and CSI-RS based RLM 
· FFS: Sharing factor Psharing factor for both SSB based and CSI-RS based RLM

	R4-2216287
	Huawei, HiSilicon
	Proposal 3: For L1 measurements, the measurement restrictions are still applied between two different QCL type-D RSs used for different purposes, e.g. measurement restrictions between RLM-RS and BM-RS.
Proposal 4: For L1 measurements, it can be assumed that UE is not required to support simultaneous L1 measurements on two RSs with different beams from the same TRP, and the measurement restrictions are applied between these two RSs.
Proposal 5: In R18, it is suggested not to enhance RLM measurement requirements and cell specific BFD/CBD requirements.

	R4-2216475
	ZTE Corporation
	Proposal 5: Referring to RLM, similar as L1-RSRP measurement, the scaling factor of Rx beam sweeping, sharing factor for collision with RRM measurement, scheduling restriction and measurement restriction may be enhanced due to simultaneous multi-panel Rx,

	R4-2216580
	Nokia, Nokia Shanghai Bell
	1. For a multi-Rx chain capable UE, reception of any RS type for L1-RSRP using one Rx chain does not impact reception of same or different RS type for L1-RSRP using another Rx chain.  
1. For dual spatial multi-Rx UE, there will be no restriction impact from performing L1-RSRP measurements using one Rx spatial setting and Rx chain on the other Rx spatial setting and Rx-chain.
1. RAN4 to support simultaneous DL reception of same or different type of RSs from different directions is supported for defining L1 measurement requirements.
1. RAN4 to support that the RS for L1 measurements and L3 measurement may be the same or different RS type.
When the UE uses all 4 layers on for L1 measurements, the beam sweeping factor may be reduced accordingly to the number of Rx chains dedicated to measurements.

	R4-2216826
	Ericsson
	RLM:
· Proposal 5: Evaluation period for RLM, CSI-RS based and SSB+CSI-RS based: the number of swaps cannot be further reduced (N=1 for FR2 already).
· Proposal 6: No measurement restrictions are needed for RLM involving CSI-RS in the same OFDM symbols with another CSI-RS for RLM, BFD, CBD or L1-RSRP measurement on the same CC, provided the two CSI-RSs can be received simultaneously.
· Proposal 7: For RLM, the same PDCCH transmission configuration is used as in Rel-17.
· Proposal 8: For RLM, the same number of samples Mout and Min are used as in Rel-17.


	R4-2215710
	NTT DOCOMO, INC.
	Proposal 6: New number of samples N and scaring factor P defined in RLM and BFD/CBD requirements should be studied for multi Rx UE.
Proposal 7: Measurement restrictions for both SSB based and CSI-RS based RLM and BFD/CBD should be studied whether it can be removed or relaxed.
Proposal 8: Scheduling restrictions for both SSB based and CSI-RS based RLM and BFD/CBD should be studied whether it can be removed or relaxed.
Proposal 9: The scaling factor PTRP should be studied for multi Rx UE whether it can be relaxed.



Open issues summary
The following sub-topics related to RLM are to be discussed in the 1st round:
· Sweeping factor related RLM
· Simultaneous reception of RLM RS and other RSs
· Sharing factor

Sub-topic 2-1
Beam sweeping factor related to RLM
There are multiple proposals to reduce the beam sweeping factor based on the fact that UE can now receive simultaneously on 2 panels.
Issue 2-1: Beam sweeping factor
· Proposals
· Option 1: Do not modify the current beam sweeping factor (N=8)
· Option 2: Beam sweeping factor can be reduced based on the assumption that UE can perform measurements simultaneously in multiple directions, no restrictions due to UE implementation
· Option 3: Beam sweeping factor can be reduced based on the assumption that UE can perform measurements simultaneously in multiple directions under some restrictions like overlapping coverage between different panels
· Recommended WF
· TBA
Please choose an option and provide technical arguments for the choice. If Option 1 is chosen, please provide arguments on why this is not feasible. If option 3 is preferred, please clarify what restrictions are needed. For options 2 and 3, please propose how to modify the sweeping factor.
	Company
	Comments

	XXXQualcomm
	Support Option 1.
In such a low SNR regime where the frequency of RLM evaluation is concerned, UE is not expected to have 2 simultaneously active Rx chains.

	Ericsson
	Beam sweeping factor can be reduced based on the assumption that UE can perform measurements simultaneously in multiple directions. It can be FFS if any conditions or clarifications are needed.


	MediaTek
	Support option 1. Same comment as issue 1-1.

	LGE
	We are open to discuss with option 3 and the same comment as Issue 1-1.

	OPPO
	The conclusion should be aligned with issue 1-1.

	Nokia
	We agree with Option 2. 
It is out understanding that the UE can perform multiple measurements, and beam sweeping can be reduced by half. 
We don’t understand why SNR is a concern here. 
We could also compromise to option 3. This option is a variant of option 2 with more details on the coverage overlap to be clarified.  

	CMCC
	Same comment as Issue 1-1. Beam sweeping factor can be reduced based on the assumption that UE can perform measurements simultaneously in multiple directions. The existing RRM requirements for FR2 are defined assuming that UE is equipped with a single antenna panel and is capable to perform DL reception using a single RX beam/chain reception. With this assumption, RX beam sweeping factor of 8 is introduced, which results in long delay. With simultaneous DL reception from two directions, compared with the assumption of performing DL reception only in one direction at a time, the RX beam sweeping time can be reduced. As for the condition to have the reduction can be further discussed. Could proponent of Option 1 to clarify what is the issue to modify the current beam sweeping factor (N=8).

	ZTE
	We have similar view as in Issue  1-1.

	Huawei
	Support option 1.
Simultaneous receptions with different directions are on different RS resources, not for the same RS resource. UE is still assumed to perform DL receptions from one direction on a certain RS resource at a time.

	Apple
	Similar view as for Issue 1-1. We would also like to understand how “low SNR regime” plays a role here. It could well be that the current working beam pair is blocked by some object and the network and UE need to find another working beam pair. 
Also, RLM for intra-cell or inter-cell case?

	Samsung
	We support option 3. The same comments as issue 1-1.

	NTT DOCOMO, INC.
	We have similar view as Issue 1-1.

	vivo
	Depending on issue 1-1.

	Xiaomi
	Support option 3. Same comments as issue 1-1.



Sub-topic 2-2
Simultaneous reception of RLM RS and other RSs 
Some companies are proposing enhancements (e.g. changes to the scheduling restrictions) based on the assumption that UE can simultaneously perform RLM and also receive other RSs(including control/data)
Issue 2-2: Simultaneous reception of RLM-RS and other RSs
· Proposals
· Option 1: Simultaneous reception of RLM-RS and other RSs is feasible without any restrictions, requirements should be updated/enhanced accordingly
· Option 2: Simultaneous reception of RLM-RS and other RSs is feasible under certain conditions/restrictions, requirement can be updated/enhanced accordingly
· Option 3: Simultaneous reception of RLM-RS and other RSs is not feasible
· Option 4: Simultaneous reception would be feasible but requirements should not be updated
· Recommended WF
· TBA
If Option 1 is chosen, please explain how will the network and/or UE be aware from which direction it should receive data and in which direction it can perform measurements. If Option 2 is chosen, please describe the conditions/ restrictions. If Option 3 is chosen, please provide arguments why this is not feasible. If Option 4 is chosen, please provide arguments why requirements should not be changed.
	Company
	Comments

	XXXQualcomm
	Until we see how NW can’t be made aware of which RS can be simultaneously received in which specific occasions, we support Option 3. If the question on “how to” is answered with details, we can further discuss Option 2.

	Ericsson 
	Simultaneous reception of RLM-RS and other RSs is feasible. It can be FFS if additional conditions or clarifications are feasible.

	MediaTek
	Prefer option 2. UE may be able to receive the two signals if two AoA difference is large enough.

	LGE
	We are open to discuss with option 2. In case of mDCI based multi-TRP, simultaneous reception of RLM-RS and other RS is possible. But further discussion is needed for some detail.

	OPPO
	Prefer option 2 at this stage. Agree with QC’s observation that simultaneous reception of RLM-RS and other RSs is feasible from UE perspective but not aware to network. If RAN4 agreed to define requirements for simultaneous reception of RLM-RS and other RSs, then candidate conditions or UE capability and report need to be discussed considering both UE and network.

	Nokia
	Option 1
Related also to the architecture discussion on thread 211. 
With the UE capable of performing multiple tasks it should be able to monitor different types of RS. 

	ZTE
	Prefer Option 2. The UE capable of Multi-panel Rx is able to receive RLM RS and other RS by two panels simultaneously. For all cases of simultaneous Rx, AoA angel separation should be guaranteed.

	Huawei
	“other RSs” in this issue are not clear. Does “other RS” include BFD RS, CBD RS, and L1-RSRP RS, TRS? Besides, there will be many “other RSs”. When more than one “other RSs” are overlapped with a RLM-RS, it is not feasible for simultaneous reception of RLM-RS and other RSs. With considering UE complexity, simultaneous reception of RLM-RS and other RSs from different beam directions is not considered.

	Apple
	We are open to Option 2.

	Samsung
	We support option 1.
According to current spec., UE can only perform one of multiple measurements when RLM/BFD RS is conflicted with other RS for the case of single carrier, intra-band CA, and inter-band CA but not capable of IBM. And there are measurement restrictions indicate that BFD/CBD measurements on one RS resource may not be performed simultaneously with measurements on other L1 measurement (BFD/CBD/L1-RSRP/RLM) RS resources. 
However, if UE supports simultaneous reception with multi Rx chain from different directions, these restrictions can be removed.
And the requirements should be updated/enhanced accordingly.

	NTT DOCOMO, INC.
	We prefer option 2. We have same view as Issue 1-2.

	vivo
	Depending on outcome of issue 1-2. Option 1/2 should be considered.

	Intel
	Fine with Option 2.



Sub-topic 2-3
Sharing factor
Some companies are proposing to update the sharing factor P, however, there are also proposals not to make any changes:
Issue 2-3: Sharing factor
· Proposals
· Option 1: The sharing factor should not be modified
· Option 2: The sharing factor should be modified
· Recommended WF
· TBA
If Option 2 is preferred, please provide the arguments why it can be modified and what changes should be made
	Company
	Comments

	XXXQualcomm
	The same comment as Issue 2-2. We support Option 1 for now.

	Ericsson
	Our understanding is Option 1. 
Clarification is needed. Currently only one TRP supports RLM. What is the P here? Sharing between RLM and which RS? RLM+RLM is not possible as per my understanding.

	MediaTek
	Support option 1. Same comment as issue 1-3.

	Nokia
	Support Option 2
As we state in 1-3 and in the architecture discussion on thread 211, the UE will be capable of performing multiple simultaneous tasks on different directions. That we why this should be reflected on Psharing factor as well. 

	CMCC
	If the sharing factor means Psharing factor due to overlapping between RLM-RS and SSB symbols for measurement, we support to enhance or modify Psharing factor  and the condition to have this change can be further discussed. The consideration is that for the case that there is overlapping between RLM-RS and SSB symbols for measurement, with multi-beam simultaneous reception, if UE could perform reception of RLM-RS and SSB symbols simultaneously, Psharing factor of 3 can be removed or smaller value is expected.

	Huawei
	Support option 1. Same comments as 1-3

	Apple
	Can be further discussed.

	Samsung
	We support option 2.


	vivo
	Depending on issue 1-3.



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#2-1
	The discussion is similar to the sub-topic 1-1. Some companies do not think the beam sweeping factor should be changed while others propose to further study how to modify the RLM beam sweeping factorTentative agreements:. More discussion is needed to understand whether modifying the beam sweeping factor is needed and under what conditions.
Candidate options:
Recommendations for 2nd round: Continue the discussion on the feasibility of reducing the beam sweeping factor

	Sub-topic#2-2
	There are a multitude of opinions on this topic as well, most companies would like to further discuss under what conditions simultaneous reception is possible and which RSs can be simultaneously received.
Recommendations for 2nd round: continue the discussion in the 2nd to clarify what should be further studied

	Sub-topic#2-3
	Multiple companies prefer to postpone the discussion until the discussion on simultaneous L1-L3 measurements is concluded.
Recommendations for 2nd round: No further discussion in the 2nd round, postpone the discussion until the discussion in Topi 1-3(simultaneous measurements) is concluded.



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”.
Continue the discussion in a WF to confirm the tentative agreement and further analyze the open issues. Clarify points of discussion for future meetings.

Topic #3: BFD/CBD
This section discusses the observations and proposals related to beam failure detection and recovery procedures. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2215361
	Intel Corporation
	Proposal 5: For SSB based BFD/CBD, sharing factors, measurement restriction, scheduling restriction between serving cell and cell with additional PCI can be further studied only for inter-cell multi-TRP scenario.
Observation 4: Since CSI-RS based L1-RSRP requirement is not defined in Rel-17 inter-cell BM, it seems that CSI-RS based CBD can’t be supported either.
Proposal 6: Clarify whether CSI-RS based BFD and CBD can be supported in Rel-18 multi-panel WI.

	R4-2215721
	CMCC
	Proposal 5: For SSB based RLM/BFD measurement (TEvaluate_out_SSB, TEvaluate_in_SSB, TEvaluate_BFD_SSB), it is proposed to update the value of N (smaller than 8 is expected) 
Proposal 6: For SSB based CBD and CSI-RS based CBD (TEvaluate_CBD_SSB, TEvaluate_CBD_CSI-RS), it is proposed to update the value of N (smaller than 8 is expected)
Proposal 7: For RLM/ BFD/CBD measurement (including both SSB based measurement and CSI-RS based measurement), it is proposed to consider the update of Psharing factor.
· In detail, with multiple simultaneous reception, even if there is overlapping between SSB/CSI-RS configured for RLM/ BFD/CBD measurement and SSB symbols indicated by SSB-ToMeasure, Psharing factor of 3 can be removed or smaller value is expected.
Proposal 8: for L1-RSRP/RLM/BFD/CBD/L1-SINR, with multi-RX chain DL reception, it is proposed to remove the measurement restriction for FR2.

	R4-2215761
	MediaTek Inc.
	Observation 1: N cannot be reduced for all UEs because it depends on UE implementation.
Proposal 2: N is 8 in L1 measurement delay (L1-RSRP/L1-SINR/BFD/CBD/RLM) if UE already takes L3 measurement results into account to down select panel.
Proposal 3: In L1-RSRP/L1-SINR/BFD/CBD/RLM, P factor should not be enhanced due to collision between L1 and L3 measurement.
Proposal 4: For measurement restriction in L1-RSRP/L1-SINR/BFD/CBD/RLM, UE can receive two different QCL Type D RSs on two different UE Rx panels at a time only if the applicability condition (e.g. AoA difference which will be concluded in RF session) is met.
Proposal 5: To discuss scheduling restriction in L1-RSRP/L1-SINR/BFD/CBD/RLM after “RAN4 to further study how to guarantee that network can know when to apply schedule restriction or when not to.” is concluded.

	R4-2215814
	OPPO
	Proposal 3: Study the conditions when UE is able to perform simultaneous L1-RSRP/RLM/BFD/CBD measurements on two RSs from different TRPs, at least:
· RTD within CP between different RSs with different QCL-Type D
· Beam assumptions (i.e. non-overlapping, partial overlapping, or fully overlapping)
· independent beam management for separate Rx panels
Proposal 5: Scaling factor of Rx beam sweeping could be reduced at least for SSB-based L1-RSRP, RLM and BFD/CBD measurement. 
Proposal 6: Remove some measurement restrictions of L1 measurement for UE capable of simultaneous multi-Rx reception.
Proposal 7: Scheduling restriction requirements could be also discussed later based on the conclusion of UE capability and scenarios of simultaneous Rx.

	R4-2215869
	vivo
	Proposal 1: For multi-Rx chain UE, measurement restriction and scheduling restriction is not needed anymore if UE is able to receive different QCL-Type D RSs simultaneously by indicating simultaneousReceptionDiffTypeD or similar UE capability.
Proposal 2: L1 measurement samples are not reduced for FR2 multi-Rx chain DL reception.
Proposal 5: BFD/CBD measurement requirements can be enhanced on following aspects
· Beam sweeping factor N 
· Measurement restrictions for both SSB based and CSI-RS based BFD/CBD 
· Scheduling restrictions for both SSB based and CSI-RS based BFD/CBD 
· The scaling factor PTRP for TRP specific beam failure recovery requirements
· FFS: Sharing factor Psharing factor for both SSB based and CSI-RS based BFD/CBD

	R4-2216287
	Huawei, HiSilicon
	Proposal 1: In R18, it is suggested not to support simultaneous L1 measurements on the same RS with two different beams.
Proposal 2: In R18, it is suggested not to enhance the following aspects for L1 measurement requirements.
· Beam sweeping factor for L1 measurements
· Sharing factor between L1 measurements and L3 measurements
· Scheduling restriction due to L1 measurements
Proposal 4: For L1 measurements, it can be assumed that UE is not required to support simultaneous L1 measurements on two RSs with different beams from the same TRP, and the measurement restrictions are applied between these two RSs.
Proposal 5: In R18, it is suggested not to enhance RLM measurement requirements and cell specific BFD/CBD requirements.
Proposal 6: In R18, the enhancement on TRP-specific BFD/CBD/L1-RSRP measurements can be considered, and UE can be assumed to support simultaneous BFD/CBD/L1-RSRP measurements on two RSs from two resource sets when UE Rx beams of the two RSs can be activating simultaneously.
Proposal 7: RAN4 needs to study the conditions when UE Rx beams of two RSs used for L1 measurements can be activating simultaneously by different antenna panels.

	R4-2216475
	ZTE Corporation
	Proposal 6: Referring to BFD/CBD, similar as L1-RSRP measurement, the scaling factor of Rx beam sweeping, sharing factor for collision with RRM measurement, scheduling restriction and measurement restriction may be enhanced due to simultaneous multi-panel Rx. Further more, for UE capable of simultaneous multi-panel Rx, the UE can perform BFD/CBD measurement based on the two resource sets simultaneously, so the sharing factor PTRP can be relaxed or removed.

	R4-2216580
	Nokia, Nokia Shanghai Bell
	1. Assume that UE architecture is capable of performing simultaneous operations of 
a. L1 measurement on first Rx chain and data reception on the second Rx chain simultaneously
b. L1 measurement on both Rx chains simultaneously
c. Data reception on both Rx chains simultaneously
1. When the UE uses all 4 layers on for L1 measurements, the beam sweeping factor may be reduced accordingly to the number of Rx chains dedicated to measurements.

	R4-2216826
	Ericsson
	CBD:
· Proposal 9: CBD evaluation period, CSI-RS based and SSB+CSI-RS based: 
· The evaluation period can be improved by reducing N parameter (number of swaps; currently N=8 for FR2).
· Proposal 10: CBD: No measurement restrictions are needed for CBD involving CSI-RS in the same OFDM symbol with another CSI-RS for RLM, BFD, CBD or L1-RSRP measurement on the same CC, provided the two CSI-RSs can be received simultaneously.
· Proposal 11: For CBD, the same PDCCH transmission configuration is used as in Rel-17.
· Proposal 12: For CBD, the same number of samples MCBD is used as in Rel-17.
BFD:
· Proposal 13: BFD evaluation period, CSI-RS based and SSB+CSI-RS based: 
· The number of swaps cannot be further reduced (N=1 for FR2 already).
· Proposal 14: No measurement restrictions are needed for BFD involving CSI-RS in the same OFDM symbol with another CSI-RS for RLM, BFD, CBD or L1-RSRP measurement on the same CC, provided the two CSI-RSs can be received simultaneously.
· Proposal 15: For BFD, the same PDCCH transmission configuration is used as in Rel-17.
· Proposal 16: For BFD, the same number of samples MBFD is used as in Rel-17.

	R4-2215710
	NTT DOCOMO, INC.
	Proposal 6: New number of samples N and scaring factor P defined in RLM and BFD/CBD requirements should be studied for multi Rx UE.
Proposal 7: Measurement restrictions for both SSB based and CSI-RS based RLM and BFD/CBD should be studied whether it can be removed or relaxed.
Proposal 8: Scheduling restrictions for both SSB based and CSI-RS based RLM and BFD/CBD should be studied whether it can be removed or relaxed.
Proposal 9: The scaling factor PTRP should be studied for multi Rx UE whether it can be relaxed.



Open issues summary
The following sub-topics related to CBD/BFG are to be discussed in the 1st round:
· Sweeping factor for CBD/BFD
· Simultaneous reception of RSs for CBD/BFD and other RSs(measurements, control/data)
· Sharing factor
· CSI-RS based CBD/BFD
Sub-topic 3-1
Sweeping factor for CBD/BFD
There are multiple proposals to reduce the beam sweeping factor based on the fact that UE can now receive simultaneously on 2 panels.
Issue 3-1: Beam sweeping factor
· Proposals
· Option 1: Do not modify the current beam sweeping factor (N=8)
· Option 2: Beam sweeping factor can be reduced based on the assumption that UE can perform measurements simultaneously in multiple directions, no restrictions due to UE implementation
· Option 3: Beam sweeping factor can be reduced based on the assumption that UE can perform measurements simultaneously in multiple directions under some restrictions like overlapping coverage between different panels
· Recommended WF
· TBA
Please choose an option and provide technical arguments for the choice. If Option 1 is chosen, please provide arguments on why this is not feasible. If option 3 is preferred, please clarify what restrictions are needed. For options 2 and 3, please propose how to modify the sweeping factor.
	Company
	Comments

	QualcommXXX
	Support Option 1.
In such a low SNR regime where the frequency of BFD evaluation is concerned, UE is not expected to have 2 simultaneously active Rx chains.

	Ericsson
	Beam sweeping factor can be reduced. It can be FFS whether additional conditions or requirements clarifications are necessary.


	MediaTek
	Support option 1. Same comment as issue 1-1.

	LGE
	We are open to discuss with option 3 and the same comment as Issue 1-1.

	Nokia
	We agree with Option 2. 
It is out understanding that the UE can perform multiple measurements, and beam sweeping can be reduced by half. 
We don’t understand why SNR is a concern here.
We could also compromise to option 3. This option is a variant of option 2 with more details on the coverage overlap to be clarified.  

	CMCC
	Same comment as Issue 1-1.

	ZTE
	We have similar view as in Issue  1-1.

	Huawei
	Option 1, same comments for issue 1-1

	Apple
	Similar view as for issue 1-1

	Samsung
	The same comments as issue 1-1

	NTT DOCOMO, INC.
	We have similar view as Issue 1-1.

	vivo
	Depending on issue 1-1.

	Xiaomi
	Same comments as issue 1-1



Sub-topic 3-2
Simultaneous reception of RSs for BFD/CBD and other RSs
Some companies are proposing enhancements (e.g. changes to the scheduling restrictions) based on the assumption that UE can simultaneously perform BFD/CBD and also receive other RSs(including control/data)
Issue 3-2: Simultaneous reception of RSs for BFD/CBDRLM-RS and other RSs
· Proposals
· Option 1: Simultaneous reception of RSs for BFD/CBD and other RSs is feasible without any restrictions, requirements should be updated/enhanced accordingly
· Option 2: Simultaneous reception of RSs for BFD/CBD and other RSs is feasible under certain conditions/restrictions, requirement can be updated/enhanced accordingly
· Option 3: Simultaneous reception of RSs for BFD/CBD and other RSs is not feasible
· Option 4: Simultaneous reception would be feasible but requirements should not be updated
· Recommended WF
· TBA
If Option 1 is chosen, please explain how will the network and/or UE be aware from which direction it should receive data and in which direction it can perform measurements. If Option 2 is chosen, please describe the conditions/ restrictions. If Option 3 is chosen, please provide arguments why this is not feasible. If Option 4 is chosen, please provide arguments why requirements should not be changed.
	Company
	Comments

	QualcommXXX
	Until we see how NW can’t be made aware of which RS can be simultaneously received in which specific occasions, we support Option 3. If the question on “how to” is answered with details, we can further discuss Option 2.

	Ericsson
	We support option 2. Details can be FFS.

	MediaTek
	Prefer option 2. UE may be able to receive the two signals if two AoA difference is large enough.

	LGE
	We are open to discuss with option 2. The same comments as Issue 2-2.

	Nokia
	Option 1
Related also to the architecture discussion on thread 211. 
With the UE capable of performing multiple tasks it should be able to monitor different types of RS.

	ZTE
	We have similar view as in Issue  2-2.

	Huawei
	Similar concern as issue 2-2. With considering UE complexity, simultaneous reception of BFD/CBD-RS and other RSs from different beam directions is not considered.

	Apple
	We are open to Option 2.

	Samsung
	We support Option 1
For BFD/CBD measurements, UE can be configured with either cell-specific BFR or TRP-specific BFR. For cell-specific BFR, there is no association between RLM-RS and TRP. For TRP-specific BFR, both BFD and CBD measurements are configured with two RS resource sets for different TRPs.  And UE is required to measure RS sources in the two resource sets. While in Rel-17, simultaneously BFD/CBD measurements on different TRPs was not supported for UE, so UE need to measure the RS resources sequentially.
But if UE supports simultaneous reception of different QCL Type D RSs with multi-Rx chain, it can measure overlapping RS resources (i.e., two BFD-RSs/CBD-RSs) in time domain simultaneously, then the corresponding BFD/CBD requirements for measurement restrictions could be revisited and enhanced. 

	NTT DOCOMO, INC.
	We prefer option 2. We have same view as Issue 1-2.

	vivo
	Depending on outcome of issue 1-2. Option 1/2 should be considered.
BTW, there is typo on issue title.

	Xiaomi
	Support option 2. It will depend on the UE coverage overlap.

	Intel
	Prefer Option 2.



Sub-topic 3-3
Sharing factor
Some companies are proposing to update the sharing factor P, however, there are also proposals not to make any changes:
Issue 3-3: Sharing factor
· Proposals
· Option 1: The sharing factor should not be modified
· Option 2: The sharing factor should be modified
· Recommended WF
· TBA
If Option 2 is preferred, please provide the arguments why it can be modified and what changes should be made
	Company
	Comments

	QualcommXXX
	The same comment as Issue 3-2. We support Option 1 for now.

	Ericsson
	Psharing should not be modified.  
But Ptrp can be reduced. With simultaneous reception, UE can receive BFD-RS/CBD-RS from two TRP simultaneously and Ptrp is not needed though BFD-RS/CBD-RS is overlapping in time from two TRP. 

	MediaTek
	Support option 1. Same comment as issue 1-3.

	Nokia
	Support Option 2
As we state in 1-3 and in the architecture discussion on thread 211, the UE will be capable of performing multiple simultaneous tasks on different directions. That we why this should be reflected on Psharing factor as well.

	CMCC
	If the sharing factor means Psharing factor due to overlapping between BFD-RS/CBD-RS and SSB symbols for measurement, we support Option 2, and the condition to have this change can be further discussed. The consideration is that for the case that there is overlapping between BFD-RS/CBD-RS and SSB symbols for measurement, with multi-beam simultaneous reception, if UE could perform reception of RLM-RS and SSB symbols simultaneously, Psharing factor of 3 can be removed or smaller value is expected.

	Huawei
	Option 1, same as comment as issue 1-3. 

	Apple
	Can be further discussed.

	Samsung
	We support option 2.
The existing requirements shows that if SSB/CSI-RS configured for L1-RSRP measurement outside measurement gap is overlapped with SSB symbols indicated by SSB-ToMeasure, Psharing factor = 3. While, with multi-RX chains simultaneous reception, UE can perform L1-RSRP measurement and L3 measurement simultaneously, even if there is RSs overlapping, which means Psharing factor can be enhanced.
At the same time, PTRP is introduced and defined as 2 for TRP-specific BFD/CBD measurements, based on the assumption that UE is not required to perform BFD/CBD measurements simultaneously for different TRPs. Then if UE is able to receive signals from different directions simultaneously, PTRP for TRP specific beam failure recovery requirements can also be enhanced for multi-Rx chain UE.

	vivo
	Depending on issue 1-3.

	Xiaomi
	Support option 2. The simultaneous L1 and L3 measurement capability is proposed.



Sub-topic 3-4
[bookmark: _Hlk116121535]CSI-RS based BFD/CBD
There is proposal seeking clarification on whether the CSI-RS based BFD/CBD is in scope or not:
Issue 3-4: CSI-RS based BFD/CBD
· Proposals
· Option 1: CSI-RS based BFD/CBD is in the scope
· Option 2: CSI-RS based BFD/CBD is not in the scope
· Recommended WF
· TBA
Please provide arguments for the choice
	Company
	Comments

	XXXEricsson
	We think it is in scope.
 To moderator: what is the difference between option 1and option 2? Looks like a typo?

	MediaTek
	According to intel’s paper (R4-2215361), the original intension seems discuss whether CSI-RS based BFD/CBD can be used for inter-cell BM. We think inter cell BM is out of scope.

	LGE
	We think it can be in scope. Maybe further clarification of the proposal is needed.

	Nokia
	Option 1 and 2 are the same
We support keeping CSI-RS based BFD/CBD in the scope. 

	CMCC
	In our view, it is in the scope. Could proponent to clarify what is the issue to consider CSI-RS based BFD/CBD. 

	Apple
	We think CSI-RS based BFD/CBD is in the scope

	Samsung
	We support: CSI-RS based BFD/CBD is in the scope.
The working scenarios for SSB and CSI-RS based L1 measurement are different. In Rel-17, inter-cell BM, only SSB based L1-RSRP measurement is defined. While for TRP specific link recovery, both SSB and CSI-RS based BFD/CBD requirement are defined. 
Based on the assumption that UE supports simultaneous reception of different QCL Type D RSs with multi-Rx chain, the simultaneous SSB and CSI-RS based L1 measurement can be satisfied, and then CSI-RS based BFD/CBD is in the scope.

	vivo
	We think it should be in the scope and would like to see clarification on the issue.

	Xiaomi
	Support that CSI-RS based BFD/CBD is in the scope.

	Intel
	This WID is to discuss simultaneous multi-RX chain reception from m-TRP. These TRP can be intra-cell or inter-cell.
when measuring L1-RSRP for cell with different PCI, would company clarify whether we follow the Rel-17 ICBM? 
For Rel-17 inter-cell L1-RSRP, we only define SSB based L1-RSRP measurement and no CSI-RS based L1-RSRP measurement requirement is defined. Since RAN1 didn’t support CSI-RS is configured for L1-RSRP.
While In TRP specific link recovery, both SSB and CSI-RS are considered. For CBD, it will also perform L1-RSRP. It seems that CSI-RS can be configured for L1-RSRP measurement as well. 
Anyway, if we agree to follow the Rel-17 inter-cell L1-RSRP and TRP specific BFR and CBD.
We are fine to consider CSI-RS based BFD/CBD in the scope.



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
	Similarly to topics 1-1 and 2-1, some companies do not think it is feasible to modify the sweeping factors while most companies would like to further discuss/study under what conditions the beam sweeping factor can be modified. Unfortunately, the moderator questions on explaining the feasibility were not answered. Tentative agreements:
Candidate options:
Recommendations for 2nd round: Continue the discussion on the feasibility of reducing the beam sweeping factor

	Sub-topic#3-2
	Most companies support to further study under what conditions it is feasible to perform simultaneous reception. Companies supporting different options did not provide concrete arguments on why the choice is made or feasibility.
Recommendations for 2nd round: Continue the discussion on feasibility and the issues regarding feasibility/necessity of simultaneous reception. Clarify which pairs of RSs should be studied.

	Sub-topic#3-3
	Many companies commented that the discussion should be postponed until Issue 1-3 is concluded
Recommendations for 2nd round: No further discussion, postpone the discussion until issue 1-3(simultaneous measurements is concluded)

	Sub-topic#3-4
	As some companies commented, there was a typo in the Options, the intention was to ask whether it is in the scope or not. Most companies commented that it should be in the scope
Recommendations for 2nd round: Confirm agreement that CSI-RS is in the scope




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”.
Continue the discussion in a WF to confirm the tentative agreement and further analyze the open issues. Clarify points of discussion for future meetings.




Topic #: Other Issues
This section discusses the observations and proposals that are not directly related to L1 measurements or link monitoring/recover procedures.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2215463
	Xiaomi
	Proposal 4: Deprioritize the CCA, RedCap and satellite access features while the cell with different PCI can be kept.

	R4-2215721
	CMCC
	Proposal 9: for MAC-CE based TCI state switch delay with unknown target TCI state, the reduction on switch delay requirements can be considered (e.g. consider the improvement of TL1-RSRP with multiple simultaneous reception)

	R4-2215761
	MediaTek Inc.
	Proposal 1: In R18 multi-Rx, deprioritize joint feature of multi-Rx chain DL reception and other features.

	R4-2215814
	OPPO
	Proposal 4: Deprioritize joint requirements of multi-Rx chain DL reception and other features at 1st stage.

	R4-2215869
	vivo
	Proposal 4: For CCA, RedCap and satellite access, L1 measurement enhancement for multi-Rx chain UE is NOT in the scope of the WI.

	R4-2216580
	Nokia, Nokia Shanghai Bell
	Proposal: Deprioritize joint feature discussion between multi-Rx chain DL reception and e.g. requirements under CCA, RedCap and satellite access, etc. 



Open issues summary
This section discusses several other proposals that are not directly related to L1 measurements or RLM/link recovery procedures. The following issues are discussed:
· Multi-Rx relationship with other features
· MAC-CE based TCI state switch
Sub-topic 4-1
Multi-Rx relationship with other features
Several companies proposed to discuss this feature separately and at least de-prioritize the discussion of join mulit-Rx operation and other featuressuch as CCA, Redcap, NTN, etc:
Issue 4-1: MultRx and other features
· Proposals
· Option 1: Do not discuss join requirements for multi-Rx and other features at least until all the requirements for multi-Rx are finalized
· Option 2: Other proposal
· Option 3: Do not discuss join requirements for multi-Rx and NTN and RedCap at least until all the requirements for multi-Rx are finalized
· 
· Recommended WF
· Option 1
If Option 2 is preferred please provide a concrete proposal on what should be discussed.
	Company
	Comments

	XXXQualcomm
	Support Option 1.

	Ericsson
	Support option 1

	MediaTek
	Support option 1.

	LGE
	Support option 1.

	OPPO
	Support option 1.

	Nokia
	We are generally fine. Maybe best to list the features so that it is clearer
We made Option 3. Hopefully it is clear enough.

No need to list CCA, since CCA is only used in FR2-2, and this is clearly out of scope from the WID. 

	CMCC
	OK with option 1.

	ZTE
	Support option 1.

	Huawei
	We can agree with option 1.

	Apple
	We support option 1.

	Samsung
	Support Option 1

	NTT DOCOMO, INC.
	Support option 1.

	vivo
	Option 3 proposed by Nokia is clearer and we support.

	Xiaomi
	Support option 3.



Sub-topic 4-2
MAC CE Based TCI state switch 
There is a proposal to consider the reduction of the TCI state switch delay
Issue 4-2: MAC-CE based TCI state switch
· Proposals
· Option 1: The TCI state based switch delay shortening should be discussed
· Option 2: TCI state based switch shortening should not be discussed
· Recommended WF
· TBA
Please provide technical arguments on the feasibility of the option chosen
	Company
	Comments

	XXXQualcomm
	The issue is not directly related to the goal that the WI aims for.
For so-called leftover RRM requirements from MIMO items, those should be discussed in a different place, e.g. Rel-18 eFeMIMO WI.

	Ericsson 
	Should be discussed together with other issues for TCI, i.e., in other thread 213

	MediaTek
	It seems should be discussed in other email thread [213].

	LGE
	We think this issue should be discussed in thread#213.

	OPPO
	Agree with Ericsson and MTK‘s views.

	Nokia
	This is related to the email thread 213. 
In any case we think delay can be reduced by means of reduced beam sweeping scaling factor as in Option 1. 

	CMCC
	If the target TCI state is unknown, T L1-RSRP, which is the time for Rx beam refinement in FR2, is included in the TCI state switch delay requirements. And T L1-RSRP refer to TL1-RSPR_Measurement_Period_SSB and TL1-RSRP_Measurement_Period_CSI-RS. If it is agreed to have enhancement on L1-RSRP measurement, it is proposed that the enhancement need to be reused for T L1-RSRP for TCI state switch delay. Since this proposal is about the component of T L1-RSRP for TCI state switch delay, we are not sure in which thread, #212 or #213 to discuss this issue. 

	ZTE
	Does the TCI state switching delay shorten come from the possible reduction of beam sweeping factor during L1-RSRP measurement since of multi-panel Rx?

	Huawei
	Same view as MTK. TCI related issues should be discussed in email thread 213.

	Apple
	Agree it is better discussed in thread [213].

	Samsung
	We think this issue should be discussed in #213

	vivo
	Agree it is discussed in [213].

	Xiaomi
	The TCI state switch delay can be discussed in thread 213.



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#4-1
	All companies agreed to option 1 or it’s variant option 3.
Tentative agreements:
Candidate options:
Recommendations for 2nd round: Confirm the agreement in Option 3, check if it should be extended to to other combinations of requirements

	Sub-topic#4-2
	Most companies commented that this issue should be further discussed in thread [213].
Recommendations for 2nd round: No further discussion in this thread on this topic.



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”.
Continue the discussion in a WF to confirm the agreement on Issue 4-1.

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

	
	WF on …
	YYY
	

	
	LS on …
	ZZZ
	To: RAN_X; Cc: RAN_Y

	
	
	
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-22xxxxx
	
	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

	R4-22xxxxx
	
	CR on …WF on L1 measurements, beam sweeping factors and simultaneous reception
	XXXQualcomm
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-22xxxxx
	
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-22xxxxx
	
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	
	



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