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1. Introduction
In this meeting, there are two email threads dedicated for FR2 multi-Rx chain DL reception, i.e., [109][206] FR2_multiRx_part1 and [109][207] FR2_multiRx_part2. Topic summaries for the two email threads [1, 2] summarized open issues for the WI.
The ad-hoc session is to handle some issues captured in the two topic summaries. 
2. Discussion
[bookmark: _Hlk73468315]2.1 L1-RSRP measurements
Several issues related to L1-RSRP measurements are still open. The following open issues should be discussed in order to progress the work and proceed with the definition of the actual requirements.
· Group based beam reporting requirements, i.e., requirements for measurements configured for GBBR
· L1-RSRP measurement period requirements
· L1-SINR measurement period requirements
· Other issues
Sub-topic 1-1: General aspects.
Issue 1-1-1: If UE supports the fast beam sweeping UE capability, when is fast beam sweeping is assumed to be enabled:
· Proposals 
· Option 1: UE indicates it prefers multi-Rx operation or UE has not indicated it prefers single-RX operation.
· Option 2: Fast beam sweeping is always enabled if UE supports the fast beam sweeping capability
· Recommended WF:
· Need further discussion 

Discussion:
Nokia: Does it mean that when UE indicates multi-RX preference via UAI, UE will stop fast beam sweeping?
vivo: Yes. But UE has freedom to continue ongoing measurement with fast beam sweeping.
QC: If put conditions, it will complicate things. Fast beam sweeping does not rely on multiple panels. 
Apple: we have different views.
MTK: For fast beam sweeping, NW does not need to know. Then it is useless to have the indication.
ZTE: we share similar view as QC.
Nokia: Agree with Apple that NW should know this UE capability.
Xiaomi: We understand fast beam sweeping is related to multiple panels. There are already other UE capabilities for reduced beam sweeping factor.
Ericsson: Same view as Xiaomi.
QC: NW needs to know the minimum delay for L1 mreasurements.
Ericsson: If no condition for UE indication of multi-Rx preference, then UE may not support the features in practice.

Agreement:
	Fast beam sweeping is always enabled if UE supports the fast beam sweeping capability.


Sub-topic 1-2: Measurement period requirements 
Issue 1-2-1: Measurement period for L1-RSRP configured for GBBR 
Background: 
For SSB based L1-RSRP measurements in FR2 the measurement period for GBBR defined as:
	Configuration
	TL1-RSRP_Measurement_Period_SSB (ms)

	non-DRX
	max(TReport, ceil(M*P*N)*TSSB)

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*M*P*N)*max(TDRX,TSSB))

	DRX cycle > 320ms
	ceil(1.5*M*P*N)*TDRX

	Note 1:	TSSB = ssb-periodicityServingCell is the periodicity of the SSB-Index configured for L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.
Note 2:	N is FFS



· N is FFS
· Option 1: N = [reduceNumberRxBeam] for UE supporting faster beam sweeping under multi-Rx operations; otherwise N=8. (vivo, OPPO, QC, HW, ZTE, MTK, Samsung)
· Option 2: N = 8 + K, where K is the number of SSBs in each CMR set (Apple)
· FFS: For CSI-RS based L1-RSRP measurements in FR2, the existing L1-RSRP measurement period is reused when configured for GBBR.

Discussion:
Ericsson: Does N= 8 mean we remove the table for measurement period requirements for L1-RSRP GBBR:
Vivo: Yes.
Apple: we are okay to remove the table. Clarify it is for measurement on two CMR sets.

Select one of the two alternatives in this meeting: 
Alternative 1: 
· N = [reduceNumberRxBeam] for UE supporting faster beam sweeping under multi-Rx operations [for GBBR]; otherwise, N=8 
· Note: A new capability is considered here.
· N = 8+K [if the new UE capability is not reported].
Alternative 2: N =8. 


Agreement:
Measurement period for L1-RSRP configured for GBBR
	N=8


Sub-topic 1-3: Others  
Issue 1-3-1: Shall L1-SINR requirements be defined for the multi-RX UE
· Proposals
· Option 1: Yes 
· Changes in non-group-based L1-RSRP measurement delay due to multi Rx operation are also considered for L1-SINR
· Option 2: NO
· Recommended WF
· Need further discussion

Discussion:
Nokia: We support option 1.
QC: support option 1 for UE supporting fast beam sweeping.
Ericsson: If fast beam sweeping only and it is not relevant to multi-Rx, then it is less meaningful to support.

Agreement:
L1-RSRP non-GBBR measurement enhancement	for multi-Rx is applied to L1-SINR non-GBBR measurement.


2.2 TCI state switch
· DCI based TCI state switch 
· MAC CE based TCI state switch
· RRC based TCI state switch
· Known conditions 
· Active TCI state list update
Sub-topic 2-2: DCI based TCI state switch
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Issue 2-2-1: DCI based dual TCI state switch delay for mDCI:
· Proposals:
· Proposal 1: Based on RAN1 LS, it is proposed to change the existing requirement text “The requirements apply provided that the offset betweeen the reception of the DCI received in slot n1 and PDSCH scheduled by DCI received in slot n2 is equal to or greater than timeDurationForQCL, and the offset betweeen the reception of the DCI received in slot n2 and PDSCH scheduled by DCI received in slot n1 is equal to or greater than timeDurationForQCL.” to “UE shall be able to receive PDSCHs with target TCI states after slot max(n1, n2) + timeDurationForQCL.”
· Proposal 2: Add clarification for DCI based dual TCI activation for simultaneous reception in mDCI:
· Dual target TCI states can be used in the same slot for PDSCH only after both TCI states are activated.
· Proposal 3: No requirements are defined for DCI based dual TCI states switch when time offset between DCI and PDSCH from any TRPs are less than timeDurationForQCL.
· Proposal 4: For multi-DCI scenario, DCI based TCI state switch is per TRP. Hence legacy requirement can be reused and applied per TRP. When the TCI state switching periods/delays are overlapping in time, the UE shall be able to receive the two target TCI states simultaneously after both TCI state switches are completed
· Proposal 5: No requirements for dual TCI state switching for mDCI when the time span between PDCCHs and scheduled PDSCHs cross TRPs are smaller than timeDurationForQCL.
· UE is not expected to be scheduled simultaneous PDSCH reception with different QCL type-D when the time span between PDCCHs and scheduled PDSCHs cross TRPs are smaller than timeDurationForQCL
· Proposal 6: RAN4 to discuss whether to introduce UE capability for reception of first prepared PDSCH during the overlapping duration with timeDurationForQcl of later prepared PDSCH.
· For the overlapping case of DCI based dual TCI state switching in mDCI,
· Option 1: RAN4 does not define any restriction on receiving PDSCH after each TCI switching, left to UE implementation. 
· Option 2: RAN4 to introduce restrictions for all UEs of receiving one PDCSH during the overlapping duration of timeDurationForQCL used for preparing for the other PDSCH, e.g., the duration between point B and C 
· Option 3: Introduce UE capability for PDSCH reception during overlapping duration due to mDCI based dual TCI state switching. If UE supports “early-reception of PDSCH” from the first complete TCI, the reception of first coming PDSCH can be started within timeDurationForQcl for later coming PDSCH, not impacted by processing of the other PDSCH TCI swtich. Otherwise, the reception of any PDSCH should be started after the complete of dual TCI state switching for both PDSCHs.
· Proposal 7: 
· For mDCI based dual DCI state switch, TCI state switch on each coreset is independent without any restriction on the DCI reception. 
· Between point C and D, UE to receive on TCI state 0 alone, if new TCI state 0 and old TCI state 1 are not in a beam pair. 
· Recommended WF: 
· Proposals are bit diverse. Suggest discussing following cases for aligning views.
· For DCI based TCI state switch, switching happens within CP and UE can receive entire timeDurationForQCL. Based on this assumption, please discuss following.
· If TCI 1 and TCI 2 are a beam pair. 
· Option 1: 
· UE to receive on TCI 1 and TCI 2 between C and D. After D, to receive on TCI 2 and TCI 4
· Option 2: 
· No requirements till point D. i.e., UE is not expected to receive on TCI 2 till point D.
· Option 3: No requirements between point C and D. i.e., UE is not expected to receive on TCI 2 and TCI 1 between C and point D
· If TCI 1 and TCI 2 are not a beam pair.
· Option 1:
· No requirements till point D. i.e., UE is not expected to receive on TCI 2 till point D.
· Option 2: No requirements between point C and D. i.e., UE is not expected to receive on TCI 2 and TCI 1 between C and point D.
· Option 2:
· UE to receive on TCI 2 alone till Point D and after D, to receive on TCI 2 and TCI 4
· Option 3: introduce a UE capability to receive on TCI 2 when switching to TCI 4

Discussion:
Apple: We should not complicate the scenario. Based on RAN1 reply LS, Apple proposal would be fine.
OPPO: simultaneous reception between C and D would be possible. It may depend on UE capability.
Huawei: the scheduling from two TRPs are independent. P3 and P5 are similar and P5 is preferable. We don’t need to consider complicated scenarios.
QC: if there is no requirement for point C and point D, UE may not be able to receive anything because two TRPs are scheduled independently.
Ericsson: if TCI 1 and TCI 2 are not beam, okay to define no requirements. But for beam pair, RAN1 already specified procedures.


Sub-topic 2-3: MAC CE based TCI state switch
Issue 2-3-1: MAC CE based PDCCH TCI state switch for m-DCI scenario
· Proposals
· Proposal 1: Added clarification for MAC CE based TCI activation for simultaneous reception in mDCI
· Depending on UE capability, dual target TCI states can be used in the same slot for PDCCH only after both TCI states are activated
· Proposal 2: For MAC-CE based PDCCH TCI state switch in m-DCI scenario, no dual TCI state switch requirements are defined for simultaneous PDCCH reception with different QCL typd D associated with different CoresetPoolIndex in Rel-18
· Proposal 3: Rel-18 UEs which support simultaneous PDCCH reception can receive the PDCCHs from the two TRPs simultaneously when the later of the two TCIs states is switched.
· For UEs (including Rel-18) not supporting simultaneous PDCCH reception capability, the requirements per TRP would apply independently. Legacy requirements for MAC-CE based TCI state switch for PDCCH apply per TRP.
· Proposal 4: RAN4 to complete requirements in R18 maintenance stage for MAC CE based PDCCH TCI state switch for m-DCI.
· Reuse legacy delay requirements for each TCI state switch for MAC CE based PDCCH TCI state switch for m-DCI.
· RAN4 to discuss whether dual target TCI states can be used in the same slot for PDCCH or PDSCH only after both TCI states on TCI state list(s) are activated
· Recommended WF
· If UE capabilities till Rel-17 are considered in this WI, then NO requirements for this case. Discuss whether to consider Rel-18 UE capability or not.

Discussion:
QC: better to leave it to Rel-19
Nokia: we are okay with either way.

Agreement:
For MAC CE based PDCCH TCI state switch for m-DCI scenario,
No RRM requirement is defined for simultaneous PDCCH reception with different QCL typeD in Rel-18 multi-Rx WI.


Sub-topic 2-4: RRC based TCI state switch
Issue 2-4-1: RRC based TCI state switch 
· Proposals
· Proposal 1: RRC based TCI state switch delay requirements are defined for dual TCI states and legacy delay requirements are reused for each TRP (CorsetPoolIndex).
· Proposal 2: RRC based TCI state switch delay requirements will apply when the UE is configured via RRC with TCI states per CORESET associated with a different CORESETPoolIndex. The legacy RRC requirements can be reused and shall apply per TRP
· Proposal 3: For RRC based dual TCI state switch, each TCI state switch should follow legacy TCI state switch delay
· Recommended WF
· All three proposals are similar. Discuss wording in CR.
Discussion:
MTK: Whether the two TCI states will be used for PDCCH with different Coreset index in TDM manner.
QC: RAN1 defined rules to select which PDCCH is received if simultaneous reception of PDCCHs is not supported by the UE.

Agreement:
Requirements for RRC based dual TCI state switch are defined.

2.5 General aspects
Sub-topic 5-4: UE feature
Issue 1-4-4: UE capability for simultaneous reception with different QCL typeD for L1 measurements
· Proposals
· Option 1: (vivo, Huawei, Samsung, ZTE)
· RAN4 to define new additional UE capabilities to support simultaneous reception of RS+RS and RS+data, separately.
· A new UE capability of supporting simultaneous reception of RS and data from different directions with different QCL type D RSs for enhanced L1 measurements for multi-Rx is introduced. 
· A new UE capability of supporting simultaneous reception of RS and RS from different directions with different QCL type D RSs for enhanced L1 measurements for multi-Rx is introduced, if measurement restriction is enhanced for multi-Rx.
· Option 2a: (MTK, Ericsson)
· Scheduling/measurement restriction and dual TCI state switch are merged into a single FG.
· Ericsson: 
· All UEs capable of multi-rx feature shall also be capable of:
· Simultaneous reception of CSI-RSs with different QCL Type-D,
· Simultaneous reception of CSI-RS and PDCCH or PDSCH with different QCL Type-D, and
· Dual TCI switching,
which can be marked as “mandatory with capability signalling”.
· Option 2b: (Nokia, Apple)
· To support Rel-18 multi-Rx DL simultaneous reception of data + measurement and measurement + measurement, an additional UE capability needs to be defined.
· Option 3a: (Xiaomi)
· No need to define new additional UE capability to support simultaneous reception of RS+data or RS+RS.
· Option 3b: (OPPO)
· Define the support of simultaneous reception of RS+data or RS+RS on overlapping OFDM symbols as component of the feature group of multi-Rx DL simultaneous reception, without separate or additional UE capabilities.
Recommended WF
· Further discuss. 

Discussion:
Ericsson： One UE capability for multi-Rx enhanced requirements.
vivo: We prefer separated UE capabilities, but also fine with one UE capability.
Apple: Simultaneous reception is not limited to CSI-RS.
QC: if SSB-based relaxation in introduced in future releases, if one UE capability is enough?
Apple: if dual TCI state switch is needed as component for multi-Rx UE capability? It would be covered Rel-16 UE capability.
Huawei: we would like to limit to CSI-RS based measurements in terms of measurement restrictions and scheduling restrictions enhancement.

Agreement:
· To support Rel-18 multi-Rx DL simultaneous reception of data + measurement and measurement + measurement, one single UE capability is introduced.Supports simultaneous reception of CSI-RS for layer 1 measurement and PDSCH with different QCL Type-D on overlapping OFDM symbols.
· Supports Simultaneous layer 1 measurement of CSI-RS overlapping with another CSI-RS with different QCL Type-D on overlapping OFDM symbol(s).

Issue 1-4-4a: Power class for new UE capability for simultaneous reception with different QCL typeD for L1 measurements
· Proposals
· Option 1: 
· All power classes except PC6
· Option 2
· PC3 only.
· Recommended WF
· Further discuss. 

Agreement:
	All power classes expect PC6 for multi-Rx.

Issue 1-4-4b: Prerequisite features for new UE capability for simultaneous reception with different QCL typeD for L1 measurements
· Proposals
· Option 1: (vivo, Huawei, MTK)
· 16-2c
· Option 2: (Apple)
· 16-2c, [2-29a].
· Option 3: (Samsung)
· 16-2c, 23-5-1, 16-2a and/or 16-2b-0.
· Recommended WF
· Further discuss. 

16-2b-1: s-DCI multi-TRP
16-2a: m-DCI multi-TRP
Apple: A new UE capability is introduced for m-DCI multi-TRP from RF perspective.

Agreement:
	16-2c, 23-5-1, [16-2a and/or 16-2b-1]
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