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Introduction
This draft provides summary for following subtopics.
· L1-RSRP Measurements
· TCI State switching
· Receive Time Difference.
Issues for discussion in online session:
Issue 1-1-1, Issue 1-1-2, Issue 2-3-1, Issue 3-1-1, issue 2-1-1
Topic #1: L1-RSRP measurements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2400431
	Apple
	Observation 1: Fast beam sweeping is assumed to be enabled in the following two cases:
· If UE supports the fast beam sweeping UE capability and UE has most recently indicated it prefers multi-Rx operation while in RRC_CONNECTED mode.
· If UE supports the fast beam sweeping UE capability and UE has not indicated it prefers single-RX operation while in RRC_CONNECTED mode.

Proposal 1: UE in multi-RX operation should be clearly defined in specification.

Proposal 2: 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.

	R4-2401177
	xiaomi
	Proposal 1: Fast beam sweeping condition is defined on top of multi-RX activation condition.
Proposal 2: Multi-RX activation condition is as below:
· UE is activated with dual TCI states and dual TCI states are known case
· multiRx-PreferenceFR2-r18 in UEAssistanceInformation is not equal to “single”
Proposal 3: Fast beam sweeping condition is as below:
· 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

	R4-2401368
	Huawei, HiSilicon
	Proposal 1: For FR2 multi-Rx DL receptions, UE capable of faster beam sweeping is assumed to perform SSB based L1 measurements with reduced beam sweeping factor when this UE indicates the UE assistance information to network to show the UE preference on multi-Rx operation.
Proposal 2: 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.

	R4-2401433
	Nokia, Nokia Shanghai Bell
	Observation 1: A multi-Rx capable UE may indicate its preference for single-Rx operation with UAI. If UE does not indicate this preference, it means that UE prefers multi-Rx operation.
Observation 2: Based on the definition of UAI in TS 38.300, it is in all cases up to the network to accommodate the UE request. Hence, in our view UAI should not impact UE behavior without network reacting to the request.
Observation 3: The existing RAN2 signalling does not provide support for the network to disable faster beam sweeping.
Proposal 1: In L1-RSRP measurement requirements, RAN4 to consider that faster beam sweeping is always activated if the UE supports this capability.
Proposal 2: If faster beam sweeping always applies, there is no need to define UE behavior at transitions between single-Rx and multi-Rx.

	R4-2401587
	MediaTek inc.
	Proposal 1: UE is activated with multi-RX operation when meet the following starting condition:
· UE send Rel-17 group-based beam reporting (GBBR).
· FFS the ending condition

	R4-2401623
	vivo
	Proposal 1: Fast beam sweeping is enabled if UE supports the UE capability and when the UE indicates preference of multi-Rx operation

	R4-2401631
	ZTE Corporation
	Proposal 1: The assumption of N can be reduced from 8 to 2/4/6 via the application of faster beam sweeping in non-GBBR measurement.
Proposal 2: For CSI-RS based L1-RSRP measurements in FR2, the existing L1-RSRP measurement period is reused for GBBR and non-GBBR measurements.
Proposal 3: No need to define any switching or activation delay from single panel operation to multiple panel operation

	R4-2402781
	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.



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.
· Group based beam reporting requirements, i.e., requirements for measurements configured for GBBR
· L1-RSRP measurement period requirements
· Other issues
 
Sub-topic 1-1: General aspects.
Issue 1-1-1: Conditions to enable fast beam sweeping, if UE supports the capability:
· 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: UE indicates preference for 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
· 
· Recommended WF:
· First discuss on high level principle of whether faster beam sweeping is always enabled or conditionally enabled

Issue 1-1-2: When is UE considered to be in multi-rx operation
· Proposals 
· Proposal 1: 
· UE is activated with dual TCI states and dual TCI states are known case
· multiRx-PreferenceFR2-r18 in UEAssistanceInformation is not equal to “single”
· Proposal 2:
· 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 3:
· UE sent valid Rel-17 group-based beam reporting (GBBR).
· FFS the ending condition

· Recommended WF:
· Discuss 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


Issue 1-1-3: Capabilities for considering UE supports multi-RX operation
· Proposals 
· Proposal 1: The UE reports it support capabilities 16-2c(simultaneousReceptionDiffTypeD-r16) and 23-5-1 (mTRP-GroupBasedL1-RSRP-r17)
· Recommended WF:
· Need further discussion 

Issue 1-1-4: 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 behavior at transitions between single-Rx and multi-Rx
· Recommended WF
· Further discussion is needed.  


Sub-topic 1-2: Measurement period requirements 

Issue 1-2-1: measurement period for SSB based L1-RSRP
· Proposals
· 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

· Recommended WF
· Pending on the issue 1-1-1
 
Issue 1-2-2 : measurement period for CSI-RS based L1-RSRP
· Proposals
· Option 1: 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.

· Recommended WF
· Further discussion is needed


[bookmark: _Hlk143075246]Issue 1-2-3: Measurement period for non-GBBR (i.e., measurement period of L1-RSRP not configured for GBBR)
· Proposals
· Proposal 1: Consider faster beam sweeping factor related enhancement
· The assumption of N can be reduced from 8 to 2/4/6 via the application of faster beam sweeping in non-GBBR measurement
· Recommended WF
· Check if proposal 1 is agreeable.

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

	R4-2400434
	Apple
	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.”

Proposal 2: It is up to network to avoid scheduling the UE to receive PDCCH and PDSCH from different directions with different QCL TypeD RSs in case the UE cannot receive them simultaneously. Wether to capture such condition in the specification is FFS.

Proposal 3: It is proposed to change the wording in 8.10E.6	Active DL TCI state list update delay as follows:

For sDCI, if the dual target TCI states are known, upon receiving PDSCH carrying MAC-CE active TCI state list update from a TRP at slot n, UE shall have completed the active TCI state list update by the end of slot n+ THARQ + +TOk*(Tfirst-SSB + TSSB-proc) / NR slot length and be able to receive scheduled PDSCHs from both TRPs with the new target TCI states at the first slot that is after n+ THARQ + +TOk*(max (Tfirst-SSB1, Tfirst-SSB2)+ TSSB-proc) / NR slot length + ceiling(timeDurationForQCL/14). Where THARQ, Tfirst-SSB, TSSB-proc and TOk are defined in clause 8.10E.3, ceiling(x) is the smallest integer such that ceiling(x)  x, timeDurationForQCL is the time required by the UE to perform PDCCH reception and applying spatial QCL information received in DCI for PDSCH processing as described in TS 38.214 [26], and the value of timeDurationForQCL is defined in TS 38.331 [2].

For mDCI case, if the target TCI state is known, upon receiving PDSCH carrying MAC-CE active TCI state list update from a TRP at slot n, UE shall have completed the active TCI state list update by the end of slot n+ THARQ + +TOk*(Tfirst-SSB + TSSB-proc) / NR slot length and be able to receive scheduled PDSCHs from both TRPs with the new target TCI states at the first slot that is after n+ THARQ + +TOk*(max (Tfirst-SSB1, Tfirst-SSB2)+ TSSB-proc) / NR slot length + ceiling(timeDurationForQCL/14). Where THARQ, Tfirst-SSB, TSSB-proc and TOk are defined in clause 8.10E.3, ceiling(x) is the smallest integer such that ceiling(x)  x, timeDurationForQCL is the time required by the UE to perform PDCCH reception and applying spatial QCL information received in DCI for PDSCH processing as described in TS 38.214 [26], and the value of timeDurationForQCL is defined in TS 38.331 [2]. 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.

	R4-2401178
	Xiaomi
	Proposal 1: Add clarification for dual TCI state in known condition:
Dual TCI state will include:
· Two TCI states in single MAC CE based TCI activation command for sDCI, or
· Two TCI states in two separate MAC CE based TCI activation commands for mDCI

	R4-2401436
	Nokia, Nokia Shanghai Bell
	Proposal 1: 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 2: 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.
Proposal 3: Update the known dual TCI state conditions with: In m-DCI, when the UE receives a TCI state switch command for one CORESETPoolIndex while the TCI state for the other CORESETPoolIndex is not switched, the target TCI state shall be QCL-ed with type D to a RS of a resource pair within one group of which the other RS has a QCL type D relation to the TCI state not being switched.

	R4-2401626
	Vivo
	Proposal 1: No additional conditions are needed for known TCI dual TCI states and legacy known conditions is reused for m-DCI.

	R4-2401633
	ZTE Corporation
	Proposal 1: 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 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: For RRC based dual TCI state switching, legacy RRC based TCI state switching requirements is applied for PDCCH TCI state.

	R4-2402784
	Qualcomm Incorporated
	Proposal 1: RRC based dual DL TCI state switch delay is applicable only for known TCI state switch.

	R4-2402843
	Ericsson
	Proposal 1: 	For mDCI based dual DCI state switch, TCI state switch on each coreset is independent without any restriction on the DCI reception. 
Proposal 2: 	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.


Open issues summary
Several issues related to TCI State Switching are still opened. The following open issues should be discussed in order to clearly identify the scope of the discussion and proceed with the definition of the actual requirements.
· DCI based TCI state switch 
· RRC based TCI state switch
· Known conditions 
· Active TCI state list update
Sub-topic 2-1: DCI based TCI state switch
[image: A diagram of a computer program

Description automatically generated with medium confidence]
Issue 2-1-1: DCI based dual TCI state switch delay for mDCI:
· Proposals:
· Proposal 1: 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 2: 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 2a: 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
· 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.


Sub-topic 2-2: RRC based TCI state switch
Issue 2-2-1: RRC based TCI state switch 
· Proposals
· Proposal 1: 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
· Proposal 2: RRC based dual DL TCI state switch delay is applicable only for known TCI state switch.
· Recommended WF
· Proposal 2: Check if it is agreeable. 
· Proposal 1: further discussion is needed

Sub-topic 2-3: Known conditions 
Issue 2-3-1: Definition of known condition 
There is proposal to change the definition of know condition.
· Proposals
· Proposal 1: No additional conditions are needed for known TCI dual TCI states and legacy known conditions is reused for m-DCI
· Proposal 2: Clarify the Dual TCI states are following. 
· Two TCI states in single MAC CE based TCI activation command for sDCI, or
· Two TCI states in two separate MAC CE based TCI activation commands for mDCI
· Proposal 3: Update the known dual TCI state conditions with: In m-DCI, when the UE receives a TCI state switch command for one CORESETPoolIndex while the TCI state for the other CORESETPoolIndex is not switched, the target TCI state shall be QCL-ed with type D to a RS of a resource pair within one group of which the other RS has a QCL type D relation to the TCI state not being switched

· Recommended WF
· Further discussion needed.


Sub-topic 2-4: Active TCI state list update
Issue 2-4-1: Other proposals of active TCI state list update:
· Proposals
· Proposal 1: It is up to network to avoid scheduling the UE to receive PDCCH and PDSCH from different directions with different QCL TypeD RSs in case the UE cannot receive them simultaneously.
· Proposal 2: It is proposed to change the wording in 8.10E.6	Active DL TCI state list update delay as follows:
· For sDCI, if the dual target TCI states are known, upon receiving PDSCH carrying MAC-CE active TCI state list update from a TRP at slot n, UE shall have completed the active TCI state list update by the end of slot n+ THARQ + +TOk*(Tfirst-SSB + TSSB-proc) / NR slot length and be able to receive scheduled PDSCHs from both TRPs with the new target TCI states at the first slot that is after n+ THARQ + +TOk*(max (Tfirst-SSB1, Tfirst-SSB2)+ TSSB-proc) / NR slot length + ceiling(timeDurationForQCL/14). Where THARQ, Tfirst-SSB, TSSB-proc and TOk are defined in clause 8.10E.3, ceiling(x) is the smallest integer such that ceiling(x)  x, timeDurationForQCL is the time required by the UE to perform PDCCH reception and applying spatial QCL information received in DCI for PDSCH processing as described in TS 38.214 [26], and the value of timeDurationForQCL is defined in TS 38.331 [2].
· For mDCI case, if the target TCI state is known, upon receiving PDSCH carrying MAC-CE active TCI state list update from a TRP at slot n, UE shall have completed the active TCI state list update by the end of slot n+ THARQ + +TOk*(Tfirst-SSB + TSSB-proc) / NR slot length and be able to receive scheduled PDSCHs from both TRPs with the new target TCI states at the first slot that is after n+ THARQ + +TOk*(max (Tfirst-SSB1, Tfirst-SSB2)+ TSSB-proc) / NR slot length + ceiling(timeDurationForQCL/14). Where THARQ, Tfirst-SSB, TSSB-proc and TOk are defined in clause 8.10E.3, ceiling(x) is the smallest integer such that ceiling(x)  x, timeDurationForQCL is the time required by the UE to perform PDCCH reception and applying spatial QCL information received in DCI for PDSCH processing as described in TS 38.214 [26], and the value of timeDurationForQCL is defined in TS 38.331 [2]. 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
· Discuss in CR whether any update is needed.
 
 
Topic #3: Receive time difference
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2400436
	Apple
	Proposal 1: RTD < CP should be captured in 38.133 as a condition for the relevant multi-RX RRM requirements to apply.
Proposal 2: It is proposed to state in clause 3.6	“Applicability of requirements in this specification version.” that RTD < CP is the condition for the relevant multi-RX RRM requirements to apply.
Proposal 3: L1-RSRP GBBR requirements should not be extended to RTD >CP because of UE implementation impact. UE support of RTD>CP can be discussed in R19.

	R4-2402011
	Nokia, Nokia Shanghai Bell
	Proposal 1: Capture MRTD requirements as a new clause in 38.133, 7.6

	R4-2402845
	Ericsson
	Proposal 1: 	Capture RTD requirements for multi-rx in section 7.6.8



Open issues summary
Sub-topic 3-1
Sub-topic description:
Open issues and candidate options before meeting:

Issue 3-1-1: How to capture RTD applicability conditions in multi-RX WI
· Proposals
· Proposal 1: 
· RTD < CP should be captured in 38.133 as a condition for the relevant multi-RX RRM requirements to apply.
· It is proposed to state in clause 3.6	“Applicability of requirements in this specification version.” that RTD < CP is the condition for the relevant multi-RX RRM requirements to apply 
· Proposal 2: Capture MRTD requirements as a new clause in 38.133, 7.6
· Proposal 3: Capture RTD requirements for multi-rx in section 7.6.8
· Proposal 4: Clarify in multi-Rx specific requirements (i.e. measurement/scheduling restriction relaxation, beam sweeping factor reduction, TCI state switching) that the requirements apply when RTD is within CP.	Comment by Huawei: From R4-2401322 P2 under general part

· Recommended WF
· Further discussion is needed.

Issue 3-1-2: Whether L1-RSRP GBBR requirements should be extended to RTD >CP if the UE supports RTD>CP capability
· Proposals
· Proposal 1: L1-RSRP GBBR requirements should not be extended to RTD >CP because of UE implementation impact. UE support of RTD>CP can be discussed in R19.

· Recommended WF
· Please check if following is agreeable. 
· L1-RSRP GBBR requirements not applicable for RTD >CP in Rel-18.
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