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Introduction
This draft provides summary for following subtopics.
Suggested issues for online discussion
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Topic #1: RRM requirements Core
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2404348
	Apple
	Proposal 1: In the follow-up LS to RAN2, RAN4 can share RAN4-specified UE capabilities with RAN2, while asking RAN1 to share RAN1-specified UE capabilities that depend on multi-RX operation at UE side.

Proposal 2: It is proposed to specify fast beam sweeping UE capability as in Table 1.

Proposal 3: There is no need to discuss the need of a RAN4 UE capability on UE support of UAI as RAN2 has defined multiRx-FR2-Preference-r18 in 38.306.

Proposal 4: A UE is in multi-RX operation or activated with multi-RX operation if the following conditions are met:
•	The UE reports it support capabilities 16-2c(simultaneousReceptionDiffTypeD-r16) and 23-5-1 (mTRP-GroupBasedL1-RSRP-r17), and
•	UE has most recently indicated to the network its preference of multi-RX operation while in RRC_CONNECTED mode, or
•	UE has not indicated it prefers single-RX operation while in RRC_CONNECTED mode.

Proposal 5: For both sDCI and mDCI cases, updated conditions/cases for scheduling restriction that can be relaxed for CSI-RS based L1 measurements for multi-Rx:
•	The CSI-RS is not in a CSI-RS resource set with repetition ON.
•	The CSI-RS has same QCL source as the active TCI state of one of the PDSCHs and has different QCL-TypeD from the other PDSCH.
•	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.
•	Resources of the active TCI states for the two PDSCHs have been reported as a resource group in Rel-17 group-based RSRP report.
•	UE is activated with multi-Rx operation.

Proposal 6: For both mDCI and sDCI, conditions that measurement restriction for CSI-RS based L1 measurements can be relaxed for multi-Rx:
•	Both CSI-RSs are not in any CSI-RS resource set with repetition ON
•	The CSI-RS and both of the PDSCHs are on the same OFDM symbol(s), or 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.
•	One CSI-RS has same QCL source as the active TCI state of one PDSCH, and the other CSI-RS has same QCL source as the active TCI state of the other PDSCH
•	Resources of the active TCI states for the two PDSCHs have been reported as a resource group in Rel-17 group-based RSRP report.
•	UE is activated with multi-Rx operation.

Proposal 7: For RRC based TCI state switch delay, it is proposed to add the clarification that “Dual target TCI states can be used in the same slot for PDCCH only after TCI state switch for both target TCI states is completed.”

	R4-2404488
	MediaTek inc.
	Proposal 1: RAN4 to confirm whether to add a feature group (30-3) to indicate whether the UE supports providing multi-Rx operation preference for FR2, as already captured in RAN2. 
Proposal 2: For UE only enables faster beam seeping when operating with multiple Rx panels, UE is in multi-RX operation if the following conditions are met:
· UE sent a recent valid Rel-17 group-based beam reporting (GBBR).
· UE did not indicate its preference for single-RX in UE assistance information (UAI).
Proposal 3: For scheduling restriction relaxation, additionally consider the following condition to ensure UE operating with multiple Rx panels
· UE did not indicate its preference for single-RX in UE assistance information (UAI).
Proposal 4: The agreed condition for scheduling restriction already applies for both sDCI and mDCI based mTRP.
· 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.
Proposal 5: Remove the following condition of measurement restriction relaxation for CSI-RS based L1 measurements.
· [The two CSI-RS resources and both PDSCHs are overlapped on the same OFDM symbol].
Proposal 6: For DCI based dual TCI state switching in mDCI, the 2 TCI state switching procedures can be treated independently. In other words, UE should be able to receive PDSCH with a target TCI state of which the switching is finished earlier.
Proposal 1: RAN4 to confirm whether to add a feature group (30-3) to indicate whether the UE supports providing multi-Rx operation preference for FR2, as already captured in RAN2. 
Proposal 2: For UE only enables faster beam seeping when operating with multiple Rx panels, UE is in multi-RX operation if the following conditions are met:
­	UE sent a recent valid Rel-17 group-based beam reporting (GBBR).
­	UE did not indicate its preference for single-RX in UE assistance information (UAI).
Proposal 3: For scheduling restriction relaxation, additionally consider the following condition to ensure UE operating with multiple Rx panels
­	UE did not indicate its preference for single-RX in UE assistance information (UAI).
Proposal 4: The agreed condition for scheduling restriction already applies for both sDCI and mDCI based mTRP.
­	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.
Proposal 5: Remove the following condition of measurement restriction relaxation for CSI-RS based L1 measurements.
­	[The two CSI-RS resources and both PDSCHs are overlapped on the same OFDM symbol].
Proposal 6: For DCI based dual TCI state switching in mDCI, the 2 TCI state switching procedures can be treated independently. In other words, UE should be able to receive PDSCH with a target TCI state of which the switching is finished earlier.

	R4-2404580
	Xiaomi
	Proposal 1: Multi-RX operation condition for fast beam sweeping and measurement/scheduling restriction is different.
Proposal 2: Multi-RX operation condition for fast beam sweeping is:
· UE support Multi-RX capability
· multiRx-PreferenceFR2-r18 in UEAssistanceInformation is not equal to “single”
· L1-RSRP measurement accuracy requirement is satisfied for each panel
Proposal 3: Multi-RX operation condition for measurement/scheduling restriction is:
· UE support Multi-RX capability
· multiRx-PreferenceFR2-r18 in UEAssistanceInformation is not equal to “single”
· UE is activated with dual TCI states

Proposal 4: MAC-CE based dual DL TCI state switching delay for sDCI needs to be defined for each TRP respectively.
Proposal 5: Add clarification for dual TCI state in introduction or known condition, i.e. Dual TCI states may be indicated in one or two TCI state switch command.


	R4-2404768
	ZTE Corporation
	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.


	R4-2404959
	vivo
	Proposal 1: Fast beam sweeping is always activated if UE reports supporting of the UE capability.
Proposal 2: Fast beam sweeping is always activated if UE reports supporting of the UE capability.
Proposal 3: No need to list all multi-Rx operation related features explicitly in the spec.
Proposal 4: No need to specify additional UE behavior after UAI reporting.
Proposal 5:No need to capture the condition of whether multi-Rx is activated in multi-Rx related RRM requirements.
Proposal 6: Overlapping condition for PTRP=1 for CSI-RS based TRP specific BFD requirements for multi-Rx operation is
•	The two CSI-RS resources in the two sets q ̅_0,0 and q ̅_0,1 for beam failure detection and both PDSCHs are on the same OFDM symbol(s), or the two CSI-RS resources in the two sets q ̅_0,0 or q ̅_0,1 and one of the PDSCHs with different QCL typeD are on the same OFDM symbol(s) when partially overlapping PDSCHs are scheduled.
Proposal 7: Overlapping condition for measurement restriction is
•	The CSI-RSs and both PDSCHs are on the same OFDM symbol(s), or the CSI-RSs and one of the PDSCHs are on the same OFDM symbol(s) when partially overlapping PDSCHs are scheduled.
Proposal 8: The scheduling restriction and measurement restriction relaxation due to multi-Rx should be removed from CBD requirements
Proposal 9: No additional requirements are needed for DCI based dual TCI state switch delay for m-DCI.
Proposal 10: No additional conditions are needed for known TCI dual TCI states and legacy known conditions is reused for m-DCI.
Proposal 11: The updated UE feature list is in Table 1.

	R4-2405000
	Huawei, HiSilicon
	Observation 1: Instead of limiting the scope of newly introduced RRM capability, it is more general to say the RRM requirements for Multi-Rx only apply to power class 3.
Proposal 1: The RRM requirements defined for multi-Rx only apply to power class 3.
Observation 2: In mDCI, gNB shall be able to avoid PDSCH colliding which is more frequency and common than colliding between PDSCH and CSI-RS.
Proposal 2: Conditions for scheduling restrictions relaxation apply to both sDCI and mDCI. When the conditions are not met, legacy scheduling restriction apply.
Observation 3: Similar as other UAI indication, the newly introduced UAI is only to indicate UE’s preference. The decision on configurations is up to gNB.
Proposal 3: No specific behaviour is expected after UE reporting UAI, and it is up for the network to decide how to configure the UE to accommodate that request.


	R4-2405442
	Samsung
	Observation 1: The applicability of the fast beam sweeping capability cannot be guaranteed in all the potential requirements, e.g., Handover delay to unknown target cell, PSCell addition delay, NR SCell Activation and Deactivation Delay, RRC Connection Release with Redirection, RRC re-establishment RRC re-establishment, Measurement period, PSS/SSS sync, SSB time index detection period
Observation 2: 	The existing N=8 was determined based on SLS and take the combination of Rx beam coverage and accuracy performance into consideration 
Observation 3: If the multiRx-FR2-Preference-r18 capability is not indicated, NW won’t reconfigure MultiRx-PreferenceReportingConfigFR2-r18 in OtherConfig 
Observation 4: multiRx-FR2-Preference-r18 is just an UAI, NW will or will not to configure the parameters based on the UAI report

Proposal 1: Fast beam sweeping is activated only when the UE is in multi-RX operation.
· The use case and possibility analysis are needed if RAN4 to consider fast beam sweeping is always activated if UE support the fast beam sweeping capability, i.e., fast beam sweeping with single-panel operation
Proposal 2: Add a feature group to indicate whether the UE supports providing multi-Rx operation preference for FR2, as already captured in RAN2.
· Prerequisite features for the new feature group: 30-1, [30-2]; 
· Type: Per UE Type; 
· Note: Supported for all power classes excepted FR2 PC6
Proposal 3: No specific behavior is expected after UE reporting UAI, and it is up for the network to decide how to configure the UE to accommodate that request.
Proposal 4: No need to capture in RAN4 RRM requirements whether Multi Rx is activated.
Proposal 5: For the overlapping relationship between CSI-RS and PDSCH,
· For mDCI, the CSI-RS and only one of the PDSCHs with different QCLed typeD are on the same OFDM symbol(s)
Proposal 6: Remove the UE capability of ‘fast beam sweeping’ from CSI-RS based CBD.
Proposal 7: Remove CBD from the applicable resources for measurement/scheduling restriction relaxation 


	R4-2405524
	Ericsson
	Proposal 1: 	Faster beam sweeping due to multi-rx is considered to be always activated for UEs supporting this capability, no need to mention the activation in the requirements for faster beam sweeping.

Proposal 2: 	Scheduling restriction can be relaxed for CSI-RS based L1 measurements for multi-Rx under following conditions:
•	The CSI-RS is not in a CSI-RS resource set with repetition ON.
•	The CSI-RS has same QCL source as the active TCI state of one of the PDSCHs and has different QCL-TypeD from the other PDSCH.
•	For sDCI, The CSI-RS and both of the PDSCHs are on the same OFDM symbol(s).
•	For mDCI, The CSI-RS and any one of the PDSCHs with different QCLed typeD are on the same OFDM symbol(s)
•	Resources of the active TCI states for the two PDSCHs have been reported as a resource group in Rel-17 group-based RSRP report.

Observation 1: For cell-specific CBD under multi-rx operation, measurement restrictions requirements were introduced in RAN4#109, but not scheduling availability enhancements which were missing in the endorsed big CR R4-2321636.
Proposal 3: 	Cell-specific CBD enhancements for scheduling availability in FR2-1 are captured in section 8.5.8.3.

Observation 2: For TRP-specific CBD under multi-rx operation, measurement restrictions requirements were introduced in RAN4#109, but not scheduling availability enhancements which were missing in the endorsed big CR R4-2321636.
Proposal 4: 	 TRP-specific CBD enhancements for scheduling availability in FR2-1 are captured in section 8.18.9.3.

Proposal 5: 	Measurement restriction for CSI-RS based L1 measurements can be relaxed for multi-Rx under following conditions:
•	Both CSI-RSs are not in any CSI-RS resource set with repetition ON
•	For sDCI, the two CSI-RS resources and both PDSCHs are overlapped on the same OFDM symbol.
•	For mDCI, two CSI-RS resources and any one of the PDSCH are overlapped on the same OFDM symbol.
•	One CSI-RS has same QCL source as the active TCI state of one PDSCH, and the other CSI-RS has same QCL source as the active TCI state of the other PDSCH
•	Resources of the active TCI states for the two PDSCHs have been reported as a resource group in Rel-17 group-based RSRP report.

Proposal 6: 	For mDCI based dual DCI state switch, TCI state switch on each coreset is independent without any restriction on the DCI reception. 

Proposal 7: 	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. 


Proposal 8: 	Change note in UE feature group to following “RF requirements are specified for power class 3 only”.


	R4-2405795
	Nokia
	Observation 1: 38.300 states that UAI purpose is for the UE to indicate preference and it is up to the gNB the decision to accommodate the request.
Proposal 1: UE requirements and behaviour (single-Rx v.s. multi-Rx) to be dependent on network configuration.
Observation 2: The gNB can configure the UE to operate in single Rx for data reception using the TCI switching framework.
Proposal 2: No need to capture in RAN4 RRM requirements whether Multi Rx is activated in TCI switching requirements.
Observation 3: The gNB can disable measurement restrictions enhanced operation with Multi Rx through configuration of CSI-RS resources that do not overlap in time.
Proposal 3: No need to capture in RAN4 RRM requirements whether Multi Rx is activated for measurement restrictions.
Observation 4: The gNB can disable scheduling restrictions enhanced operation with Multi Rx by not configuring GBBR-R17.
Proposal 4: No need to capture in RAN4 RRM requirements whether Multi Rx is activated for scheduling restrictions.
Observation 5: The existing RAN2 signalling doesn’t provide support for the network to disable faster beam sweeping.
Proposal 5: RAN4 to discuss the following options regarding fast beam sweeping applicability:
a.	Option 1: Fast beam sweeping due to multi-Rx is always activated if UE supports the capability.
b.	Option 2: The network configures faster/normal beam sweeping operation in response to the UE preference indication (send LS to RAN2)
c.	Option 3: Faster beam sweeping is enabled when dual TCI states are activated.
Proposal 6: There are no scheduling restrictions for a multi-Rx capable UE under the following conditions:
· The CSI-RS is not in a CSI-RS resource set with repetition ON.
· The CSI-RS has same QCL source as the active TCI state of one of the PDSCHs and has different QCL-TypeD from the other PDSCH.
· The CSI-RS and both of the PDSCHs, or the CSI-RS and one of the PDSCHs with different QCL typeD when partially overlapping PDSCHs are scheduled, are on the same OFDM symbol(s).
· Resources of the active TCI states for the two PDSCHs have been reported as a resource group in Rel-17 group-based RSRP report.

Proposal 7: There are no measurement restrictions for a multi-Rx capable UE under the following conditions:
· Both the CSI-RS for L1-RSRP and the other CSI-RS are not in any CSI-RS resource set configured with repetition ON, and
· The two CSI-RSs are overlapped on the same OFDM symbol, and
· The two CSI-RS have been reported as a resource group in Rel-17 group-based RSRP report.

Proposal 8: Ptrp=1 under the following conditions:
-	Both CSI-RSs are not in any CSI-RS resource set with repetition ON
-	The two CSI-RS resources in the two sets  and   for beam failure detection are overlapped on the same OFDM symbol.
-	The two CSI-RS have been reported as a resource group in Rel-17 group-based RSRP report.

Proposal 9: Update the DCI based dual TCI state switch for m-DCI with “UE shall be able to receive PDSCHs with target TCI states simultaneously after slot max(n1, n2) + timeDurationForQCL”.
Proposal 10: For Issue 2-1-1, the UE can receive simultaneously TCI 1 and TCI 2 between points C and D if they have been reported as a beam pair using GBBR-17.
Proposal 11: There is no TCI switching delay for a dual to single TCI state switch in s-DCI when the target TCI state is one of the source TCI states. This requirement will be same for a UE independent of whether the UE is configured with non-GBBR together with GBBR or not.


	R4-2405948
	Qualcomm Incorporated
	Proposal 1: Remove the condition of ‘activated with multi-Rx operation’ for UE supporting the FG ‘Fast beam sweeping for layer 1 measurement’ from SSB based ‘L1-RSRP measurement requirements’ and ‘SSB based beam failure detection’.
Proposal 2: Remove the fast beam sweeping capability from candidate beam detection requirements, i.e. do not reduce the beam sweeping factor from 8 while the UE detects candidate beam after beam failure detection.
Proposal 3: Remove CBD from the applicable resources for measurement/scheduling restriction relaxation.



Open issues summary
Several issues related to L1-RSRP measurements are still open. The following open issues should be discussed in order to progress the work and proceed with the definition of the actual requirements.

Sub-topic 1-1: Conditions for multi-RX operation and fast beam sweeping.
Background: 
· GBBR L1-RSRP measurement period requirement do not depend on multi-rx operation (i.e., fast beam sweeping factor not applied). 
· When NW activate single TCI state, it is up to UE to activate multi-RX or not
· When NW activate dual TCI state, UE is expected to receive using different QCL Type-D
· Multi-RX operation for 4-layer MIMO, depends on dual TCI state activation.
· Multi-rx operation for RRM requirements enhancements 
· Scheduling restrictions and Measurement restrictions, dual TCI state activation condition needs to be met
· Fast beam sweeping for GBBR, No impact due to multi-RX
· With the above background, we need to answer following questions.
· Question 1: Fast beam sweeping for legacy L1-RSRP, will it depend on multi-rx activation? This brings us to question of whether fast beam sweeping is a multi-rx capability or UE not supporting multi-Rx can support it too? From moderator perspective, capabilities introduced as part of multi-rx WI, assumes multi-rx. 
· Question 2: Assuming it is linked to UE supporting multi-RX, beam sweeping factor introduced in this WI, shall always be applied? Or only when multi-rx is considered to be enabled ( i.e., when multiRx-PreferenceFR2-r18 in UEAssistanceInformation is not equal to “single”)
· Question 3: How does the UE know that it is allowed to switch to single RX. Dual to single TCI state may not always be an indication to switch to single RX. Can the single TCI state activation assume UE can switch to single panel and not meet the beam sweeping factor reduction requirement?
Based on the above questions, following issues are formulated.
Issue 1-1-0: When is UE considered to be in multi-rx operation
· Proposals 
· Proposal 1: 
· The UE reports it support capabilities 16-2c(simultaneousReceptionDiffTypeD-r16) and 23-5-1 (mTRP-GroupBasedL1-RSRP-r17), and
· UE has most recently indicated to the network its preference of multi-RX operation while in RRC_CONNECTED mode, or
· UE has not indicated it prefers single-RX operation while in RRC_CONNECTED mode.
· Proposal 2: 
· For UE only enables faster beam seeping when operating with multiple Rx panels, UE is in multi-RX operation if the following conditions are met:
· UE sent a recent valid Rel-17 group-based beam reporting (GBBR).
· UE did not indicate its preference for single-RX in UE assistance information (UAI).
· For scheduling restriction relaxation, additionally consider the following condition to ensure UE operating with multiple Rx panels
· UE did not indicate its preference for single-RX in UE assistance information (UAI).
· Proposal 3: 
· Fast beam sweeping due to multi-Rx is always activated if UE supports the capability.
· Proposal 4: 
· The network configures faster/normal beam sweeping operation in response to the UE preference indication (send LS to RAN2)
· Proposal 5: 
· Faster beam sweeping is enabled when dual TCI states are activated.

· Recommended WF:
· Discuss other issues first and check if this condition is still needed.

Issue 1-1-1: Conditions to enable enhanced RRM requirements using multi-rx operation.
· Proposals 
· Proposal 1: Multi-RX operation condition for fast beam sweeping and measurement/scheduling restriction is different.
· Proposal 1a: multi-RX operation condition for fast beam sweeping is:
· UE support multi-RX capability
· multiRx-PreferenceFR2-r18 in UEAssistanceInformation is not equal to “single”
· L1-RSRP measurement accuracy requirement is satisfied for each panel
· Proposal 1b: multi-RX operation condition for measurement/scheduling restriction is:
· UE support multi-RX capability
· multiRx-PreferenceFR2-r18 in UEAssistanceInformation is not equal to “single”
· UE is activated with dual TCI states
· Proposal 1c: The network configures faster/normal beam sweeping operation in response to the UE preference indication (send LS to RAN2)
· Proposal 1d: Faster beam sweeping is enabled when dual TCI states are activated.
· 
·  Recommended WF:
· When dual TCI state is active, irrespective of UE preference in UAI, Scheduling restrictions and Measurement restrictions requirements introduced in mutli-rx shall be met
· Further discuss beam sweeping factor enhancement in next issue.

Issue 1-1-2: Is fast beam sweeping introduced in this WI is a multi-rx capability (i.e., multiple panels are activated to achieve reduced beam sweeping) or UE not supporting multi-rx capability can support it too? 
Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF:
· From moderator perspective, capabilities introduced as part of multi-rx WI, assumes multi-rx.


Issue 1-1-3: Conditions to enable fast beam sweeping for L1 measurements: (Based on conclusion of 1-1-2)
· Proposals 
· Proposal 1: Always enable if UE supports the capability
· [bookmark: _Hlk159495832]Proposal 1a: Remove the condition of ‘activated with multi-Rx operation’ for UE supporting the FG ‘Fast beam sweeping for layer 1 measurement’ from SSB based L1-RSRP measurement requirements
· Proposal 2: Fast beam sweeping is activated only when the UE is in multi-RX operation.
· Proposal 2a: 
· UE has most recently indicated to the network its preference of multi-RX operation while in RRC_CONNECTED mode, or
· UE has not indicated it prefers single-RX operation while in RRC_CONNECTED mode
· Proposal 2b:
· UE is activated with dual TCI states and dual TCI states are known case
· multiRx-PreferenceFR2-r18 in UEAssistanceInformation is not equal to “single”
· each panel satisfies legacy L1-RSRP measurement accuracy requirement 
· Proposal 2c:
· UE indicates the UE assistance information to network to show the UE preference on multi-Rx operation
· Proposal 3: The network configures faster/normal beam sweeping operation in response to the UE preference indication (send LS to RAN2)
· Proposal 4: Faster beam sweeping is enabled when dual TCI states are activated.

· Recommended WF:
· Assuming it is linked to UE supporting multi-RX, beam sweeping factor introduced in this WI, shall always be applied? Or only when multi-rx is considered to be enabled?
· How does the UE know it is allowed to switch to single RX capability?
· Dual to single TCI state may not always be an indication to switch to single RX. NW may switch UE between single or dual TCI states based on the data needs?
· Choose between P1 and P2 considering the above aspects.

Issue 1-1-4: Conditions for applicability of faster beam sweeping for CBD
· Proposals 
· Proposal 1: Faster beam sweeping is allowed for SSB based cell specific CBD.
· Proposal 2: Faster beam sweeping is not allowed SSB based TRP specific CBD and CSI-RS based TRP specific CBD.
· Proposal 3: Remove the UE capability of ‘fast beam sweeping’ from CSI-RS based CBD.
· Proposal 4: Remove the fast beam sweeping capability from candidate beam detection requirements, i.e. do not reduce the beam sweeping factor from 8 while the UE detects candidate beam after beam failure detection.
· Recommended WF: 
· The WI was closed. It is not desirable to revert previous agreements. 
· Discuss what is the exact issue with faster beam sweeping for CBD and its severity.

Issue 1-1-5: Conditions for applicability of faster beam sweeping for BFD
· Proposals 
· Proposal 1: Faster beam sweeping is not allowed for SSB based TRP specific BFD
· Recommended WF:
· The WI was closed. It is not desirable to revert previous agreements. 
· Discuss what is the exact issue with faster beam sweeping for BFD and its severity.

Issue 1-1-6: UE behaviour at transitions between single-RX and multi-RX operation modes
· Proposals: 
· Proposal 1: If faster beam sweeping always applies, there is no need to define UE behaviour at transitions between single-Rx and multi-Rx
· Proposal 2: 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
· Recommended WF
· Further discussion is needed.  

Sub-topic 1-2: UE feature list

Issue 1-2-1: Add new UE feature group 30-3 for the already introduced UE capability “multiRx-FR2-Preference-r18”
· Proposals: 
· 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
· Proposal 1a:
· Prerequisite features for the new feature group: 30-1, [30-2]; 
· Type: Per UE Type; 
· Note: Supported for all power classes excepted FR2 PC6
· Proposal 2: There is no need to discuss the need of a RAN4 UE capability on UE support of UAI as RAN2 has defined multiRx-FR2-Preference-r18 in 38.306.
· Recommended WF
· Further discussion is needed.  



Issue 1-2-2: Whether to modify UE feature list 30-2 
· Proposals: 
· Proposal 1: Modify the existing 30-2 with highlighted 
· Components: Supports beam sweeping factor reduction for SSB-based layer 1 measurement when the UE is in multi-RX operation.
· Prerequisite feature groups: 16-2c, 23-5-1
· Need for the gNB to know if the feature is supported: Yes
· Recommended WF
· Discuss proposal 1. It depends on issue 1-1-3.   

Issue 1-2-3: Applicability of FG 30-1 and 30-2 w.r.t power classes
· Proposals: 
· Proposal 1: The RRM requirements defined for multi-Rx only apply to power class 3.
· Proposal 2: Change note in UE feature group to following “RF requirements are specified for power class 3 only”.
· Proposal 3: Supported for all power classes excepted FR2 PC6
· Recommended WF
· Discussion is needed   

Issue 1-2-4:  LS to RAN2
· Proposals: 
· Proposal 1: In the follow-up LS to RAN2, RAN4 can share RAN4-specified UE capabilities with RAN2, while asking RAN1 to share RAN1-specified UE capabilities that depend on multi-RX operation at UE side.
· Recommended WF
· Proposal is not very clear. Please clarify and further discuss.   

Issue 1-2-5: UE behaviour for UAI multiRx-PreferenceFR2-r18=single
· Proposals: 
· Proposal 1:  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.
· Proposal 2: No need to specify additional UE behaviour after UAI reporting
· Proposal 3: No specific behaviour is expected after UE reporting UAI, and it is up for the network to decide how to configure the UE to accommodate that request.
· Proposal 4: UE requirements and behaviour (single-Rx v.s. multi-Rx) to be dependent on network configuration.
· Recommended WF
· How does the UE know when to switch to single RX? 
· Dual to single TCI state switch may be frequent and there could be lot of transients.
· Further discussion is needed.  

Issue 1-2-6:  When to stop multi-rx reception after indication of “multiRx-PreferenceFR2-r18=single”
· Proposals: 
· Proposal 1: 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.
· Recommended WF
· Discuss proposal 1   


Sub-topic 1-3: Measurement and scheduling restrictions 

Issue 1-3-1: Scheduling restriction for sDCI and mDCI
· Proposals
· Proposal 1: Same for sDCI and mDCI
· For both sDCI and mDCI cases, updated conditions/cases for scheduling restriction that can be relaxed for CSI-RS based L1 measurements for multi-Rx:
· The CSI-RS is not in a CSI-RS resource set with repetition ON.
· The CSI-RS has same QCL source as the active TCI state of one of the PDSCHs and has different QCL-TypeD from the other PDSCH.
· 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.
· Resources of the active TCI states for the two PDSCHs have been reported as a resource group in Rel-17 group-based RSRP report.
· UE is activated with multi-Rx operation.
· Proposal 2: 
· 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
· 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 3: Conditions for scheduling restrictions relaxation apply to both sDCI and mDCI. When the conditions are not met, legacy scheduling restriction apply.
· Proposal 4:
· For sDCI, The CSI-RS and both of the PDSCHs are on the same OFDM symbol(s).
· For mDCI, The CSI-RS and any one of the PDSCHs with different QCL’ed typeD are on the same OFDM symbol(s)
· Proposal 5:
· There are no scheduling restrictions for a multi-Rx capable UE under the following conditions:
· The CSI-RS is not in a CSI-RS resource set with repetition ON.
· The CSI-RS has same QCL source as the active TCI state of one of the PDSCHs and has different QCL-TypeD from the other PDSCH.
· The CSI-RS and both of the PDSCHs, or the CSI-RS and one of the PDSCHs with different QCL typeD when partially overlapping PDSCHs are scheduled, are on the same OFDM symbol(s).
· Resources of the active TCI states for the two PDSCHs have been reported as a resource group in Rel-17 group-based RSRP report.
· Recommended WF
· Discuss following moderator proposal
· First try if it is agreeable for sDCI and mDCI. 
· CSI-RS and one of the PDSCHs with different QCL typeD are on the same OFDM symbol(s) when partially overlapping PDSCHs are scheduled
· As a compromise discuss if below can be acceptable 
· CSI-RS and one of the PDSCHs with different QCL typeD are on the same OFDM symbol(s) when partially overlapping PDSCHs are scheduled

Issue 1-3-2: measurement restriction for sDCI and mDCI
· Proposals
· Proposal 1: Same for sDCI and mDCI
· Proposal 1a: For both mDCI and sDCI, conditions that measurement restriction for CSI-RS based L1 measurements can be relaxed for multi-Rx:
· Both CSI-RSs are not in any CSI-RS resource set with repetition ON
· The CSI-RS and both of the PDSCHs are on the same OFDM symbol(s), or 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.
· One CSI-RS has same QCL source as the active TCI state of one PDSCH, and the other CSI-RS has same QCL source as the active TCI state of the other PDSCH
· Resources of the active TCI states for the two PDSCHs have been reported as a resource group in Rel-17 group-based RSRP report.
· UE is activated with multi-Rx operation.
· Proposal 2: Remove the following condition of measurement restriction relaxation for CSI-RS based L1 measurements 
· [The two CSI-RS resources and both PDSCHs are overlapped on the same OFDM symbol].
· Proposal 3: 
· 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 mDCI, measurement restriction relaxation is allowed provided one of the PDSCH is overlapping with the two CSI-RS
· Proposal 4: The CSI-RSs and both PDSCHs are on the same OFDM symbol(s), or the CSI-RSs and one of the PDSCHs are on the same OFDM symbol(s) when partially overlapping PDSCHs are scheduled.
· Proposal 5: For the overlapping relationship between CSI-RS and PDSCH,
· For mDCI, the CSI-RS and only one of the PDSCHs with different QCLed typeD are on the same OFDM symbol(s)
· Proposal 6:
· For sDCI, the two CSI-RS resources and both PDSCHs are overlapped on the same OFDM symbol.
· For mDCI, two CSI-RS resources and any one of the PDSCH are overlapped on the same OFDM symbol.
· Proposal 7: There are no measurement restrictions for a multi-Rx capable UE under the following conditions:
· Both the CSI-RS for L1-RSRP and the other CSI-RS are not in any CSI-RS resource set configured with repetition ON, and
· The two CSI-RSs are overlapped on the same OFDM symbol, and
· The two CSI-RS have been reported as a resource group in Rel-17 group-based RSRP report.
· Recommended WF
· Discuss proposal 2 as baseline
· Remove the following condition of measurement restriction relaxation for CSI-RS based L1 measurements 
· [The two CSI-RS resources and both PDSCHs are overlapped on the same OFDM symbol].

Issue 1-1-2: The scheduling restriction and measurement restriction relaxation for CBD
· Proposals
· Proposal 1: The scheduling restriction and measurement restriction relaxation due to multi-Rx should be removed from CBD requirements
· Proposal 2: Remove CBD from the applicable resources for measurement/scheduling restriction relaxation 

· Recommended WF
· Further discuss



Issue 1-1-2: Capturing multi-RX activated condition for SR and MR
· Proposals
· Proposal 1: No need to capture in RAN4 RRM requirements whether Multi Rx is activated.
· Proposal 3: No need to capture in RAN4 RRM requirements whether Multi Rx is activated for measurement restrictions.
· Proposal 4: No need to capture in RAN4 RRM requirements whether Multi Rx is activated for scheduling restrictions.
· Recommended WF
· All proposals are same/Similar. Check if they are agreeable



Sub-topic 1-4: Other CBD/BFD requirements
Issue 1-3-1: Conditions for PTRP=1
· Proposals 
· Proposal 1: Overlapping condition for PTRP=1 for CSI-RS based TRP specific BFD requirements for multi-Rx operation is
· The two CSI-RS resources in the two sets q ̅_0,0 and q ̅_0,1 for beam failure detection and both PDSCHs are on the same OFDM symbol(s), or the two CSI-RS resources in the two sets q ̅_0,0 or q ̅_0,1 and one of the PDSCHs with different QCL typeD are on the same OFDM symbol(s) when partially overlapping PDSCHs are scheduled.
· Proposal 2:
· Ptrp=1 under the following conditions:
· Both CSI-RSs are not in any CSI-RS resource set with repetition ON
· The two CSI-RS resources in the two sets q ̅_(0,0) and q ̅_(0,1)  for beam failure detection are overlapped on the same OFDM symbol.
· The two CSI-RS have been reported as a resource group in Rel-17 group-based RSRP report.
· Recommended WF
· Further discuss


Issue 1-3-1: Requirements sections and applicability 
· Proposals 
· Cell-specific CBD enhancements for scheduling availability in FR2-1 are captured in section 8.5.8.3.
· TRP-specific CBD enhancements for scheduling availability in FR2-1 are captured in section 8.18.9.3.
· Recommended WF
· CBD enhancements are in the spec but not complete. Discuss in CR directly.


Sub-topic 1-5: TCI state switch
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Issue 2-1-1: DCI based dual TCI state switch delay for mDCI:
· Proposals:
· Proposal 1: For DCI based dual TCI state switching in mDCI, the 2 TCI state switching procedures can be treated independently. In other words, UE should be able to receive PDSCH with a target TCI state of which the switching is finished earlier.
· Proposal 2: 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 3: No additional requirements are needed for DCI based dual TCI state switch delay for m-DCI.
· Proposal 4:
· 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. 
· Proposal 5: 
· Update the DCI based dual TCI state switch for m-DCI with “UE shall be able to receive PDSCHs with target TCI states simultaneously after slot max(n1, n2) + timeDurationForQCL
· the UE can receive simultaneously TCI 1 and TCI 2 between points C and D if they have been reported as a beam pair using GBBR-17
· Recommended WF: 
· For DCI based TCI state switch, switching happens within CP and UE can receive entire timeDurationForQCL. Based on this assumption, please discuss following.
· Please further discuss whether following is agreeable
· 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
· If TCI 1 and TCI 2 are not a beam pair.
· No requirements till point D. i.e., UE is not expected to receive on TCI 2 till point D.

Issue 2-1-2: DCI based dual TCI state switch delay for sDCI:
· Proposals:
· Proposal 1: There is no TCI switching delay for a dual to single TCI state switch in s-DCI when the target TCI state is one of the source TCI states. This requirement will be same for a UE independent of whether the UE is configured with non-GBBR together with GBBR or not.
·  Recommended WF: 
· In previous meetings company’s concern was if UE configured with non-GBBR, beam may be different (GBBR may have different beam assumption) and they need additional time for TCI state switch. 
· With the above background, please check if we can keep the requirement unchanged. Else, further discussion needed.

Issue 2-2-1: MAC based TCI state switch
· Proposals
· Proposal 1: MAC-CE based dual DL TCI state switching delay for sDCI needs to be defined for each TRP respectively.
· Recommended WF
· Check if there is need for modification. 

Issue 2-2-1: RRC based TCI state switch 
· Proposals
· Proposal 1: For RRC based TCI state switch delay, it is proposed to add the clarification that “Dual target TCI states can be used in the same slot for PDCCH only after TCI state switch for both target TCI states is completed.”

· Recommended WF
· Check if the P1 is agreeable?

Issue 2-3-1: Definition of known condition 
There is proposal to change the definition of know condition.
· Proposals
· Proposal 1: Add clarification for dual TCI state in introduction or known condition, i.e. Dual TCI states may be indicated in one or two TCI state switch command.
· Proposal 2: No additional conditions are needed for known TCI dual TCI states and legacy known conditions is reused for m-DCI.
· Recommended WF
· Further discussion needed.


Issue 1-1-2: Capturing multi-RX activated condition for SR and MR
· Proposals
· Proposal 1: No need to capture in RAN4 RRM requirements whether Multi Rx is activated in TCI switching requirement.
· Recommended WF
· Check if it is agreeable.


CR Handling
As suggested by chairman, CR cap for lowest AI is one for company. To follow the cap, I suggest we consider one CR for revision and CRs to be merged with other company CR.  To avoid last minute rush in the meeting, following work split is suggested for revisions.

	T-doc number
	Company
	Clauses covered
	Recommendation

	R4-2404350
	Apple
	9.5.4.1, 8.10E.5
	Merged

	R4-2404359
	Apple
	8.1.3.3;8.1.7.3; 8.5.3.3; 8.5.7.3; 8.18.8.3; 9.5.5.2; 9.5.6.3; 9.8.5.2; 9.8.6.3
	Please revise. Capture changes from 9.5 and 9.8 from all the CR 

	R4-2404581
	Xiaomi
	8.10E.3
	Please revise. Capture changes from 8.10E.1, 8.10E.2, 8.10E.3 sections from all the CR

	R4-2404582
	Xiaomi
	8.10E.2
	Merged 

	R4-2404774
	ZTE Corporation
	7.6.8
	Check if agreeable. If not, please revise based on feedback

	R4-2404785
	Nokia
	8.18
	Merged

	R4-2404786
	Nokia
	8.10E.1, 8.10E.2, 8.10E.3, 8.10E.4, 8.10E.5, 8.10E.6
	Merged

	R4-2404912
	OPPO
	8.5.2, 8.5.3, 8.5.5, 8.5.6, 8.5.7
	Please revise. Capture all changes from 8.5 from all the CRs

	R4-2405001
	Huawei, HiSilicon
	8.10E.5
	Please revise. Capture all changes from 8.10E.4, 8.10E.5, 8.10E.6 from all the CRs

	R4-2405525
	Ericsson
	8.1.1, 8.1.2.2, 8.5.8.3, 8.18.9.3
	Please revise. Capture all changes from 8.1 from all the CRs

	R4-2405796
	Nokia
	3.3, 3.6.x (new), 3.6.y (new), 8.5, 8.18, 9.5, 9.8
	Please revise. Capture all changes from 8.18, and clause 3.3, 3.6.x/y. from all the CRs
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