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1. Introduction
In last RAN4 meeting, RAN4 has spread extensive discussion around the simultaneous multi-panel/multi-beam reception and some agreements were achieved in [1], we summarized the agreements on core part as below. 
	Issue 1-4: Prerequisite features for FG 30-1
· 16-2c, 23-5-1, at least one of 16-2a, 16-2b-1, 16-2b-2 and 16-2b-3
Issue 1-5: UE feature list
· UE feature for Rel-18 FR2 multi-Rx DL reception is as in Table 1.
· FFS UE capability as in Issue 1-2.
Issue 1-8: Applicable scenarios of Rel-18 multi-Rx feature
· RAN4 Rel-18 multi-Rx related requirements are applicable to PCell, PSCell, or SCell, provided the cell is the only serving cell in the single FR2-1 band and UE is configured with one FR2-1 band.
Issue 1-10: RLM requirements for m-DCI of multi-Rx operation
· For m-DCI scenario, reuse RLM requirements in section 8.1 of TS 38.133, without any clarification of multi-TRP operation on whether the RLM-RS is originated from two TRPs or not.
Issue 1-13: Overlapping condition for scheduling restriction
Agreement: Agree the following and no further discussion on other proposals. 
· The CSI-RS and both of the PDSCHs are on the same OFDM symbol(s), or the CSI-RS and one of the PDSCHs with different QCL typeD are on the same OFDM symbol(s) when partially overlapping PDSCHs are scheduled.
· Further check for mDCI case.
Issue 1-2-2: measurement period for CSI-RS based L1-RSRP
· For CSI-RS based L1-RSRP measurements in FR2, it is suggested to use the same Table for defining the measurement period requirements, i.e., to remove the newly added table.
Issue 3-1-1: How to capture RTD applicability conditions in multi-RX WI
As baseline, capture RTD requirements for multi-rx in section 7.6.8. 


Still some remaining issues were suspending. In this document, we provide our views on these remaining issues.
2. Discussion
2.1 General aspects
UE capability for multiRx-FR2-Preference-r18
During last meeting, some companies mentioned that the UE capability for multiRx-FR2-Preference-r18 has already been approved to introduce in RAN2. After checking the recent RAN2 progress, we think it is true. RAN2 has already approved this UE capability as below:
UE-NR-Capability-v1800 ::=               SEQUENCE {
    ...
multiRx-FR2-Preference-r18               ENUMERATED {supported}                 OPTIONAL,
...
}
Since the UAI relevant mechanism is RAN2 scope, so RAN4 could follow RAN2’s decision, i.e. the a corresponding UE feature can be added into the feature list. 
Proposal 1: Add a feature group (30-3) to indicate whether the UE supports providing multi-Rx operation preference for FR2, as already captured in RAN2.

UE behavior after UAI reporting to NW
Based on RAN2 design, for the UE capable of multiRx-FR2-Preference-r18, after receiving the RRC configuration with multiRx-PreferenceReportingConfigFR2-r18 i.e. the NW request, then the UE can determine whether to report “multiRx-PreferenceFR2-r18=single” in the UAI or not, depending on the UE demand. We summarize the mentioned NW request and UE UAI reporting defined in [2] as below :
	NW request: (semi-static)
OtherConfig-v1800 ::=                   SEQUENCE {
    idc-AssistanceConfig-v1800              SetupRelease {IDC-AssistanceConfig-v1800}                     OPTIONAL, -- Need M
    multiRx-PreferenceReportingConfigFR2-r18 SetupRelease {MultiRx-PreferenceReportingConfigFR2-r18}   OPTIONAL, -- Need M
    uav-FlightPathAvailabilityConfig-r18    ENUMERATED {true}                                            OPTIONAL, -- Need R
    ul-TrafficInfoReportingConfig-r18       SetupRelease {UL-TrafficInfoReportingConfig-r18}        OPTIONAL, -- Need M
    n3c-RelayUE-InfoReportConfig-r18        ENUMERATED {true}                                              OPTIONAL, -- Need R
    successPSCell-Config-r18                SetupRelease {SuccessPSCell-Config-r18}                     OPTIONAL, -- Need M
    sn-InitiatedPSCellChange-r18            ENUMERATED {true}                                               OPTIONAL, --Need M
    musim-GapPriorityAssistanceConfig-r18   ENUMERATED {true}                    OPTIONAL, -- Cond musimGapConfig
    musim-CapabilityRestrictionConfig-r18   SetupRelease {MUSIM-CapabilityRestrictionConfig-r18}       OPTIONAL  -- Need M
}

	UAI report：(dynamic)
UEAssistanceInformation-v1800-IEs ::= SEQUENCE {
    idc-FDM-Assistance-r18                IDC-FDM-Assistance-r18                OPTIONAL,
    idc-TDM-Assistance-r18                IDC-TDM-Assistance-r18                OPTIONAL,
    multiRx-PreferenceFR2-r18             ENUMERATED {single}                   OPTIONAL,
    musim-Assistance-v1800                MUSIM-Assistance-v1800                OPTIONAL,
    flightPathInfoAvailable-r18           ENUMERATED {true}                     OPTIONAL,
    ul-TrafficInfo-r18                    UL-TrafficInfo-r18                    OPTIONAL,
    n3c-RelayUE-InfoList-r18              N3C-RelayUE-InfoList-r18              OPTIONAL,
    sl-PRS-UE-AssistanceInformationNR-r18 SL-PRS-UE-AssistanceInformationNR-r18 OPTIONAL,
nonCriticalExtension                  SEQUENCE {}                           OPTIONAL
}


It is obviously that during the whole UAI mechanism, after receiving the UE UAI indication, no NW response sent to UE. So whether the NW agree on UE’s preference of “multiRx-PreferenceFR2-r18=single”, not any explicit response sent to UE, NW’s decision can only be shown in the following data scheduling and/or the L1 measurement RS configuration. Whether the NW accepts the UE’s preference of single Rx operation or not, totally depends on NW decision.
Observation 1: Based on RAN2 signalling design, after receiving the UE UAI indication, no NW response sent to UE. Whether NW accepts UE preference of single Rx operation or not, totally depends on NW decision.
With respect to UE behavior after sending “multiRx-PreferenceFR2-r18=single” through UAI to NW, the most reliable solution is to keep current status(multi-Rx operation) until receiving NW scheduling single PDSCH or TDM RS configuration, which means the NW instructs UE to operate in single Rx mode.
While, if the UE unfortunately can not keep simultaneous multi-Rx operation any more after indicating “multiRx-PreferenceFR2-r18=single”, applying some rule to determine single reception between the overlapping PDCCH/PDSCH/RS receiving can overcome the issue. While such rule should be aligned between the NW and UE.
Proposal 2: The most reliable UE behavior after sending “multiRx-PreferenceFR2-r18=single” through UAI to NW is to keep current multi-Rx operation until single PDSCH scheduling or TDM RS configuration indicated from NW. Alternatively, some rule is needed to choose single reception from the overlapping PDCCHs/PDSCHs/RS resources.

The condition of faster beam sweeping
Based on previous discussion, companies are diverse on this point. Some companies believe here the faster beam sweeping should be multi-Rx specific, not any normal feature, so the condition should be considered from the multi-Rx operation. While others believe once UE reports supporting the relevant UE capability, then no need to restrict under the multi-Rx operation.
Firstly, as companies raised, the feature of faster beam sweeping has already supported in some other R18 WIDs, but can only be applicable on some certain use case and with the clear condition. So in fact RAN4 still does not support any normal or general faster beam sweeping enhancements. From this point of view, for the UE who can maintain the mapping info between panels and beam sets, it is feasible to support a general feature of faster beam sweeping regardless currently UE is under the multi-Rx mode or single-Rx mode.
During last meeting, the UE feature list of Table 1 has been apporved in [1] as below:
Table 1:
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It can be shown that not any general UE capability of Multi-Rx defined, the Multi-Rx capability was splitted into 30-1 and [30-2]. So based on such guideline, the condition of faster beam sweeping only lies in whether the UE support the relevant UE capability of [30-2], not restrict to other aspects.
Observation 2: Based on the approved UE feature list of Table 1, not any general UE capability of Multi-Rx defined, the Multi-Rx capability was splitted into 30-1 and [30-2], focused on different aspects.
Proposal 3: For the UE capable of faster beam sweeping, the UE can perform fast beam sweeping.

UE behavior when a condition becomes violated during a measruement
This issue has been warmly discussed during the recent several meetings. Some initial agreements were achieved as below:
	Agreements: 
For the requirement defined in the WI excepting the requirement for beam sweeping factor reduction:
· When the side conditions are not fulfilled, the corresponding multi-Rx requirement is not applicable.


During the previous discussion, some companies prefer to not define any UE behavior when such violation happens. We concern on this.
Firstly we need to clarify which conditions may be involved in. To our understanding, there are two types of condition:
· Type 1: Whether the UE reporting the preference indication on one panel via UAI;
· Type 2: Whether the condition of application of measurement/scheduling restriction relxation meet.
Regarding the condition of Type 1, based on RAN2 signalling design in [2], a new indication to report UE preference for multi-Rx operation via UAI was decided. If UE not supporting simultaneous reception with different QCL-typeD for FR2, UE reports multiRx-PreferenceFR2 via UAI; Otherwise, not reports multiRx-PreferenceFR2. After receiving such UAI. After receiving such UAI reporting, not any explicit response from NW. If the NW tend to agree with UE’s preference, then some potential RRC reconfiguration may indicated to UE, or NW would schedule the subsequent transmission aligned with UE’s preference, but all of these depend on NW decision. So it is possible that no quick RRC reconfiguration indicted to UE, then it is necessary to specify UE behavior. If no RRC reconfiguration received at UE after the multiRx-PreferenceFR2 reporting, regarding the UE behavior, we believe there are two alternatives:
· Alternative 1: Continue the on-going PDCCH/PDSCH/RS receiving, if necessary,  simultaneous reception still can be performed
· Alternative 2: Apply some rule to determine single reception between the overlapping PDCCH/PDSCH/RS receiving
From our perspective, both Alternative 1 and Alternative 2 can be considered, we do not have strong preference between them. Regarding Alternative 2, some simple rule can be used, such as first in first Rx, i.e. for the partial overlapping PDCCH/PDSCH/RS, the UE would receive the first detected signals, and the later signals partial overlapping with it would be dropped. Or the order of CORESET index or RS resource index can be used as the priority level, e.g. the small index always prioritize the big index.
With respect to the condition of Type 2, if such condition are not met, then no measurement/restriction relxation applied. No need to define any additional solutions.
Proposal 4: Need to define the UE behavior when a condition becomes violated. After the UAI of multiRx-PreferenceFR2 reporting to NW, two alternatives for UE behavior if no single mode scheduling/RRC reconfiguration indicated to UE:
- Alternative 1: Continue the on-going PDCCH/PDSCH/RS receiving, if necessary, simultaneous reception still can be performed
- Alternative 2: Apply some rule to determine single reception between the overlapping PDCCH/PDSCH/RS receiving
2.2 L1-RSRP measurement requirements
When is UE considered to be in multi-rx operation
In last meeting, warmly discussion were held around the condition of multi-Rx operation. The following candidates were captured in [1] as below:
	Way forward: 
Companies may bring further analysis on whether one or more of the following conditions are needed to define the multi-RX operation condition
· UE is activated with dual TCI states
· UE sent valid Rel-17 group-based beam reporting (GBBR).
· multiRx-PreferenceFR2-r18


As we analysized in section 2.1, for the UE capable of multi-Rx operation, whether the UE works in multi-Rx operation or single-Rx operation, which is decided by NW decision. The indication of “multiRx-PreferenceFR2-r18=single” through the UAI is just UE preference, since not any explicit NW response signalling introduced in the UAI mechanism, UE can only identify the subsequent operation mode based on the following NW scheduling(including TCI state indication) and/or RRC reconfiguration. Whether UE has sent GBBR or “multiRx-PreferenceFR2-r18=single” through the UAI, neither of them is the condition to determine the operation mode in which UE should apply.
Proposal 5: Neither of GBBR or “multiRx-PreferenceFR2-r18=single” indication is the condition to determine the operation mode in which UE should apply.
To address the concern that UE disables to continue the multi-Rx operation after indication of “multiRx-PreferenceFR2-r18=single”through UAI, some rule can be introduced to choose a single reception within multiple simultaneous receptions scheduled or transmitted by NW after the indication of “multiRx-PreferenceFR2-r18=single”. Then the NW and UE would achieve common understanding regarding the actual performed reception at UE side.  
Proposal 6: To address the concern that UE disables to continue the multi-Rx operation after indication of “multiRx-PreferenceFR2-r18=single”, UE can choose a single reception within the multiple simultaneous receptions based on some rule.

The activation delay from single antenna panel to multi-antenna panel
In previous meeting, the following agreements were achieved:
	<Agreement >:(104bis)
· Whether to define RRM requirements for activation delay from a single antenna panel to multi-antenna panels should be decided after RF conclusion. 


To our understanding, this issue can be terminated. In our opinion, the switching delay from single/multiple panel to multiple/single panel are similar as the legacy switching delay between panel A to panel B. However in legacy, not any switching delay defined. Furthermore, during the discussion of dual TCI state/single TCI state indication, this potential switching latency has already been discussed and concluded as no additional delay defined, so here we believe no need to further discuss this issue. Furthermore, in previous meeting, regarding the dual TCI state switching, RRM achieves the following agreements: 
	Agreements: 
· RRM not to define additional TCI state switching delay for cross panel TCI state switching. If RF session achieves a new conclusion on panels ON/OFF switch time, RRM session may revisit the issue if required. 


Proposal 7: No need to define any switching or activation delay from single panel operation to multiple panel operation.

2.3 Measurement/scheduling restrictions
Overlapping condition for scheduling restriction
During last meeting, the condition of scheduling restriction was discussed and the condition at least for sDCI case were identified. Both fully overlapping PDSCHs and partial overlapping PDSCHs are considered. To our understanding, for mDCI case, since individual scheduling decision from each TRP is allowed, so it is possible that the partial overlapping between PDSCHs or non-overlapping between PDSCHs happen, as shown in three figures below.
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Figure 1. Case a
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Figure 2. Case b                                    Figure 3. Case c

For Case a, which means partial overlapping PDSCHs are scheduled. Similarly as sDCI case, such case should be allowed to relax the scheduling restriction.
Proposal 8: For mDCI, scheduling restriction relaxation is allowed for the case of the CSI-RS and both of the PDSCHs are on the same OFDM symbol(s), or the CSI-RS and one of the PDSCHs with different QCL typeD are on the same OFDM symbol(s) when partially overlapping PDSCHs are scheduled.
While Case b and c show non-overlapping PDSCHs are scheduled, and CSI-RS is overlapping with the other TRP’s PDSCH or overlapping with both TRPs’ PDSCHs. But no overlapping happens between PDSCHs. The two cases probably happens under mDCI scheduling. 
To our understanding, at least Case c should be allowed to perform scheduling restriction relaxation since the overlapping between PDSCH 1 and CSI-RS 1 can guarantee UE apply same Rx beam to receive PDSCH 1 and CSI-RS 1, this Rx beam refers to one of the dual TCI states, and the other Rx beam referring to the dual TCI states is used to receive PDSCH 2. Althouth non overalpping PDSCHs are scheduled by the two TRPs, still dual TCI states are indicated for the UE. Regarding Case b, since no overlapping between PDSCH 1 and CSI-RS 1, so some company may concern UE would receive CSI-RS 1 with other Rx beam different from any of the dual TCI states, so we can keep Case b same as legacy, i.e. no measurement reatriction relaxation applied.
Observation 3: Under mDCI, it is possible that non-overlapping PDSCHs scheduled respectively by different TRPs and dual TCI states referring to the beam pair reported in GBBR are indicated to receive the non-overlapping PDSCHs. 
Proposal 9: For mDCI, even though non-overlapping PDSCHs scheduled by different TRPs, scheduling restriction relaxation is allowed provided the CSI-RS overlapping with both PDSCHs.

Overlapping condition for measurement restriction
Regarding the condition for measurement restriction relaxation, acually no PDSCH involved in the legacy measurement restriction. While so as to ensure UE applies the Rx beams reported in the beam pair to receive the two overlapping RSs, overlapping PDSCHs are mentioned in the previous discussion. 
Similar as the analysis for the condition of scheduling restriction relaxation, the condition of measurement restriction relaxation can also be divided into sDCI and mDCI cases. For the sDCI case, the fully oberlapping PDSCHs case and partial overlapping PDSCHs case are both allowed to relax the measurement restriction provided two CSI-RS are overlapping, i.e. similar condition as the sDCI case of scheduling restriction relaxation above.
Proposal 10: For sDCI, the measurement restriction relaxation is allowed for the case of CSI-RSs and both of the PDSCHs are on the same OFDM symbol(s), or one of the CSI-RSs and one of the PDSCHs with different QCL typeD are on the same OFDM symbol(s) when partially overlapping PDSCHs are scheduled.
For the mDCI case, considering individual scheduling from each TRP, we have similar observation as for scheduling restriction, i.e. the Observatio 2 also exists. So not need to require two PDSCHs overlapping, any one of the PDSCH is overlapping with the two CSI-RS is fine. 
Proposal 11: For mDCI, measurement restriction relaxation is allowed provided one of the PDSCH is overlapping with the two CSI-RS.
2.4 RLM, BFD, CBD enhancements

Regarding RLM/BFD/CBD, until last meeting, good progress have been achieved. The enhancements relevant to RLM/BFD/CBD imply four aspects: 
· Faster beam sweeping
· Measurement restriction relaxation
· PTRP reduction for TRP specific
· Scheduling restriction relaxation
Considering both SSB and CSI-RS based RLM/BFD/CBD are involved in, cell specific and TRP specific BFD/CBD are applicable for the UE, While the above enhancements are not always allowed for any types of RLM/BFD/CBD, so we try to summarize the already approved enhancements[3][4][5][6][7][8] for different type of RLM/BFD/CBD in the following table.
Table 1. Summary of R18 RLM/BFD/CBD enhancements
	Measurement 
Type
	Legacy Rx beam sweeping
	Legacy PTRP
	Faster beam sweeping
	Measurement restriction relaxation
	Scheduling restriction relaxation
	PTRP reduction

	SSB RLM
	N=8
	/
	Yes
	/
	/
	/

	CSI-RS RLM
	N=1
	/
	/
	Yes
	Yes
	/

	SSB BFD, cell specific
	N=8
	/
	Yes
	/
	/
	/

	CSI-RS BFD, cell specific
	N=1
	/
	/
	Yes
	Yes
	/

	SSB CBD, cell specific
	N=8
	/
	[No]
	/
	/
	/

	CSI-RS CBD, cell specific
	N=8
	/
	No
	Yes
	Yes
	

	SSB BFD, TRP specific
	N=8
	PTRP=2 if RS in two sets overlapped, else = 1
	[No]
	/
	/
	No

	CSI-RS BFD, TRP specific
	N=1
	PTRP=2 if RS in two sets overlapped, else = 1
	/
	Yes
	Yes
	Yes

	SSB CBD, TRP specific
	N=8
	PTRP=2 if RS in two sets overlapped, else = 1
	[No]
	/
	/
	No

	CSI-RS CBD, TRP specific
	N=8
	PTRP=2 if RS in two sets overlapped, else = 1
	[No]
	No
	No
	No


So it can be shown that stil some brackets kept in the above table, whether these potential enhancements are allowed or not, we can not find direct conclusion based on all achieved progress. Consequently, all these cases with  brackets should be identified. 
Observation 4: The enhancements relevant to RLM/BFD/CBD imply four aspects: 
- Faster beam sweeping
- Measurement restriction relaxation
- PTRP reduction for TRP specific
- Scheduling restriction relaxation
Based on the summary of all achieved progress in previous meetings, whether faster beam sweeping is allowed for SSB based cell specific CBD, SSB basd TRP specific BFD, SSB based TRP specific CBD and CSI-RS based TRP specific CBD, are still suspending. 
For the SSB based cell specific CBD, to our understanding, similar enhancement as SSB based cell specific BFD can apply, so the faster beam sweeping is preferred to be allowed. 
For the TRP specific case, since the RS should be transmitted from a single TRP even in legacy, considering such measurements aims to acquire the accurate fine beam, it seems hard to further reduce the beam sweeping factor. So it is suggested not to reduce the beam sweeping factor.
Proposal 12: Faster beam sweeping is allowed for SSB based cell specific CBD.
Proposal 13: Faster beam sweeping is not allowed for SSB basd TRP specific BFD, SSB based TRP specific CBD and CSI-RS based TRP specific CBD.

2.5 Dual TCI state switching
During previous meetings, the DCI based PDSCH TCI state switching, MAC CE based PDCCH TCI state switching and RRC based PDCCH TCI state switching are all discussed. We summarize the conclusion for each of them as below:
1) For DCI based PDSCH TCI state switching,
· Requirements for DCI based dual TCI states switch delay for PDSCH reception are defined for known case only
· For sDCI case, resue R16 requirements
· For mDCI case
· if gap between (DCI0, PDSCH0), (DCI1, PDSCH1) is not less than timeDurationForQCL, reuse Re-16 requirements
· Otherwise, FFS
2) For MAC CE based PDCCH TCI state switching,
· Requirements for MAC CE based dual TCI states switch delay for PDCCH reception are defined for known case only
· For sDCI case, resue R16 requirements
· For mDCI case, 
· resue R16 requirements
· No RRM requirement is defined for simultaneous PDCCH reception with different QCL typeD in Rel-18 multi-Rx WI.
3) For RRC based PDCCH TCI state switching, 
· The requirements for multi-RX operation on RRC based PDCCH TCI state switch will be considered only if specifications support the procedure.
· Requirements for RRC based dual TCI state switch are defined. The exact requirements are FFS.
So in this paper, we discuss on the remaining issues highlighted in yellow.
DCI based dual TCI state switch delay for mDCI
Around this issue, warm discussion happens in 109 meeting. 
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Figure 1. Timeline for mTDI based dual TCI state switching
RAN1 has already sent LS reply to RAN4 in [9] and the in which it is identified that no restriction on the duration between point B and point C. Furthermore, during the discussion, RAN4 achieves the following common understanding: 
	For DCI based TCI state switch, switching happens within CP and UE can receive entire timeDurationForQCL. Based on this assumption, please discuss following.


Therefore, based on RAN1 clarification and RAN4 common understanding, we believe several principles should be the prerequisite of the discussion:
· P1: Since the beam switching only happens within CP, so during the whole timeDurationForQCL, UE can receive other DCI or other PDSCH with different TCI state assumption. This is the general principle.
· P2: For the overlapping PDSCHs, which can only be received via beam pair reported through GBBR, no matter the dual TCI state switching happens in sequence or in parallel. 
· P3: For the non-overlapping PDSCHs, which can be received via independent beams reported through non-GBBR or beam pair reported through GBBR.
· P4: When receiving DCI 0(reported through GBBR) which scheduling PDSCH 0, since unsure whether and when any overlapping PDSCH 1 would be scheduled, the behavior of TCI state switching at UE side is same as the single TCI state swithching case.
Proposal 14: Regarding the mDCI based dual TCI state switching, some principles should be considered:
- P1: Since the beam switching only happens within CP, so during the whole timeDurationForQCL, UE can receive other DCI or other PDSCH with different TCI state assumption. This is the general principle.
- P2: For the overlapping PDSCHs, which can only be received via beam pair reported through GBBR, no matter the dual TCI state switching happens in sequence or in parallel. 
- P3: For the non-overlapping PDSCHs, which can be received via independent beams reported through non-GBBR or beam pair reported through GBBR.
- P4: When receiving DCI 0(reported through GBBR) which scheduling PDSCH 0, since unsure whether and when any overlapping PDSCH 1 would be scheduled, the behavior of TCI state switching at UE side is same as the single TCI state swithching case.
Based on these principles, with respect to the beam pair case and non beam pair case, we have suggestions as below:
If TCI 1 and TCI 2 are a beam pair, UE to receive on TCI 1 and TCI 2 between C and D. After D, to receive on TCI 2 and TCI 4. Between C and D, UE capable of multi-Rx can receive overlapping PDSCH 0 and PDSCH 1 simultaneously.
Otherwise, UE to receive on TCI 2 alone till D. After D, UE can receive on TCI 2 and TCI 4.
Proposal 15: If TCI 1 and TCI 2 are in a beam pair, UE to receive on TCI 1 and TCI 2 between C and D. After D, to receive on TCI 2 and TCI 4. Between C and D, UE capable of multi-Rx can receive overlapping PDSCH 0 and PDSCH 1 simultaneously. Otherwise, UE to receive on TCI 2 alone till D. After D, UE can receive on TCI 2 and TCI 4.

RRC based dual TCI state switching
It has been determined in 109 meeting that the requiremens of RRC based dual TCI tate switching should be defined. While the exact requirements are still FFS. To our understanding, from the perspective of UE behavior, RRC based TCI state switching are very similar as the MAC CE based TCI state switching, just one additional applicability condition is assumed, i.e. only a single TCI state for the corresponding CORESET is configured in hte TCI state list.
Referring to the dual TCI state switching, including single TCI to dual TCI and dual TCI to dual TCI, the requirements are still similar as that for MAC CE based dual TCI state switching, so continue to reuse the legacy requirements of RRC based TCI state switching is suggested by us, no additional delay is needed.
Proposal 16: For RRC based dual TCI state switching, legacy RRC based TCI state switching requirements is applied for PDCCH TCI state.

3. Conclusion
In this contribution, we have the following observation and proposals around general RRM aspects for simultaneous DL reception from different directions:
General aspects:
Proposal 1: Add a feature group (30-3) to indicate whether the UE supports providing multi-Rx operation preference for FR2, as already captured in RAN2.
Observation 1: Based on RAN2 signalling design, after receiving the UE UAI indication, no NW response sent to UE. Whether NW accepts UE preference of single Rx operation or not, totally depends on NW decision.
Proposal 2: The most reliable UE behavior after sending “multiRx-PreferenceFR2-r18=single” through UAI to NW is to keep current multi-Rx operation until single PDSCH scheduling or TDM RS configuration indicated from NW. Alternatively, some rule is needed to choose single reception from the overlapping PDCCHs/PDSCHs/RS resources.
Observation 2: Based on the approved UE feature list of Table 1, not any general UE capability of Multi-Rx defined, the Multi-Rx capability was splitted into 30-1 and [30-2], focused on different aspects.
Proposal 3: For the UE capable of faster beam sweeping, the UE can perform fast beam sweeping.
Proposal 4: Need to define the UE behavior when a condition becomes violated. After the UAI of multiRx-PreferenceFR2 reporting to NW, two alternatives for UE behavior if no single mode scheduling/RRC reconfiguration indicated to UE:
- Alternative 1: Continue the on-going PDCCH/PDSCH/RS receiving, if necessary, simultaneous reception still can be performed
- Alternative 2: Apply some rule to determine single reception between the overlapping PDCCH/PDSCH/RS receiving
L1-RSRP measurement requirements:
Proposal 5: Neither of GBBR or “multiRx-PreferenceFR2-r18=single” indication is the condition to determine the operation mode in which UE should apply.
Proposal 6: To address the concern that UE disables to continue the multi-Rx operation after indication of “multiRx-PreferenceFR2-r18=single”, UE can choose a single reception within the multiple simultaneous receptions based on some rule.
Proposal 7: No need to define any switching or activation delay from single panel operation to multiple panel operation.
Measurement/scheduling restriction:
Proposal 8: For mDCI, scheduling restriction relaxation is allowed for the case of the CSI-RS and both of the PDSCHs are on the same OFDM symbol(s), or the CSI-RS and one of the PDSCHs with different QCL typeD are on the same OFDM symbol(s) when partially overlapping PDSCHs are scheduled.
Observation 3: Under mDCI, it is possible that non-overlapping PDSCHs scheduled respectively by different TRPs and dual TCI states referring to the beam pair reported in GBBR are indicated to receive the non-overlapping PDSCHs. 
Proposal 9: For mDCI, even though non-overlapping PDSCHs scheduled by different TRPs, scheduling restriction relaxation is allowed provided the CSI-RS overlapping with both PDSCHs.
Proposal 10: For sDCI, the measurement restriction relaxation is allowed for the case of CSI-RSs and both of the PDSCHs are on the same OFDM symbol(s), or one of the CSI-RSs and one of the PDSCHs with different QCL typeD are on the same OFDM symbol(s) when partially overlapping PDSCHs are scheduled.
Proposal 11: For mDCI, measurement restriction relaxation is allowed provided one of the PDSCH is overlapping with the two CSI-RS.
RLM, BFD, CBD enhancements:
Observation 4: The enhancements relevant to RLM/BFD/CBD imply four aspects: 
- Faster beam sweeping
- Measurement restriction relaxation
- PTRP reduction for TRP specific
- Scheduling restriction relaxation
Based on the summary of all achieved progress in previous meetings, whether faster beam sweeping is allowed for SSB based cell specific CBD, SSB basd TRP specific BFD, SSB based TRP specific CBD and CSI-RS based TRP specific CBD, are still suspending. 
Proposal 12: Faster beam sweeping is allowed for SSB based cell specific CBD.
Proposal 13: Faster beam sweeping is not allowed for SSB basd TRP specific BFD, SSB based TRP specific CBD and CSI-RS based TRP specific CBD.
Dual TCI state switching:
Proposal 14: Regarding the mDCI based dual TCI state switching, some principles should be considered:
- P1: Since the beam switching only happens within CP, so during the whole timeDurationForQCL, UE can receive other DCI or other PDSCH with different TCI state assumption. This is the general principle.
- P2: For the overlapping PDSCHs, which can only be received via beam pair reported through GBBR, no matter the dual TCI state switching happens in sequence or in parallel. 
- P3: For the non-overlapping PDSCHs, which can be received via independent beams reported through non-GBBR or beam pair reported through GBBR.
- P4: When receiving DCI 0(reported through GBBR) which scheduling PDSCH 0, since unsure whether and when any overlapping PDSCH 1 would be scheduled, the behavior of TCI state switching at UE side is same as the single TCI state swithching case.
Proposal 15: If TCI 1 and TCI 2 are in a beam pair, UE to receive on TCI 1 and TCI 2 between C and D. After D, to receive on TCI 2 and TCI 4. Between C and D, UE capable of multi-Rx can receive overlapping PDSCH 0 and PDSCH 1 simultaneously. Otherwise, UE to receive on TCI 2 alone till D. After D, UE can receive on TCI 2 and TCI 4.
Proposal 16: For RRC based dual TCI state switching, legacy RRC based TCI state switching requirements is applied for PDCCH TCI state.
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