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In last meeting RAN4 agreed to introduce following RRM requirements for FeMIMO WI. The agreements from last meeting WF [5] are as follows.
RRM requirements impact 
· No impact on RRM requirement for 
· Enhancements for PDCCH, PUCCH and PUSCH for multi-TRP
· CSI enhancement 
· No RRM requirement will be defined for 8 RX antenna ports
· Further study whether to define RRM requirements and RRM impacts for simultaneous reception of channel/RS with different QCL type D
· RAN4 is supposed to conclude whether to define RRM requirements and RRM impacts for simultaneous reception of channel/RS with QCL type D in RAN4 #101-e
Unified TCI 
· Specify TCI switching delay requirements for 
· Joint TCI with UL and DL 
· Separate TCI for UL
· FFS: TCI for DL
· Specify the requirements for PL-RS update under unified TCI framework
Inter-cell beam management 
· RAN4 needs to specify the intra-frequency L1-RSRP measurement requirements for non-serving cells 
· RAN4 needs to specify the intra-frequency L1-RSRP measurement accuracy requirements for non-serving cells 
· For non-serving L1-RSRP measurement of single panel FR2 UE, requirements will be applied if UE only measure L1-RSRP from one single cell at a time. 
· To guarantee UE’s mobility performance, RAN4 shall agree that PCell/PSCell’s L3-RSRP measurement delay shall not be impacted by NSC measurements. FFS UE measurement behaviour for L1-RSRP.
· [bookmark: _Hlk85704244]RAN4 will further study if UE only performs L1-RSRP measurements on the identified non-serving cell(s) 
QCL definition 
· RAN4 will further study QCL definition update for PUCCH and PUSCH in applicability of requirements

In RAN4#100-e, RAN4 discussed QCL definition update, simultaneous reception of channel/RS with different QCL type D and link recovery procedures for inter-cell beam management operation. However, there was no consensus on the issues in the previous meeting. We provide our views on the above issue in this contribution. 
Discussion
QCL definition update
In previous RAN1 meetings following is agreed.
	On Rel.17 unified TCI framework, the following source RS types for UL TX spatial filter are supported:
· CSI-RS for tracking
· Note: SRS for BM, SSB, and CSI-RS for BM have been agreed in RAN1#102-e
· FFS (to be decided by RAN1#104bis-e): non-BM CSI-RS other than for tracking, non-BM SRS

Further in RAN1#104-bis-e following is agreed
On Rel.17 unified TCI framework, at least for dynamic-grant/configured-grant based PUSCH and all of dedicated PUCCH resources in a CC, there is no consensus in supporting non-BM CSI-RS other than for tracking and non-BM SRS as source RS types for UL TX spatial filter reference



Based the above mentioned RAN1 agreements, the supported source RS for UL TX spatial filter are,
· SRS for Beam Management
· SSB
· CSI-RS for tracking
· CSI-RS for Beam Management
As per our understanding, QCL assumption is used for downlink channel/RS and spatial relation assumption is used for uplink channel/RS. Further from RAN1 discussions, we understand that SRS is not used in the context of QCL rather it is used as reference for UL TX spatial filter. 
Based on the above analysis we make following proposal.
Proposal 1: RAN4 not to update the QCL applicability rules to include SRS in the TCI chain or QCL chain in TS 38.133.

 RRM requirements for simultaneous reception on different antenna panels
Following RRM requirements may be affected by simultaneous reception of channel/RS with different QCL type-D. 
   Measurements requirements on non-serving cell or other TRP
Our understanding is UE can be configured to measure up to 8 TRPs for measuring L1-RSRP on neighbour TRPs. Since the TRPs are assumed to be non-collocated we cannot assume they can be received with same spatial filter. If the simultaneous reception using different QCL type-D is not supported, L1-RSRP on other TRPs have to be measured in TDM fashion and thereby increasing the measurement delay. Since efficient beam switching needs faster L1-RSRP measurements, measuring other TRPs in completely TDM fashion may affect the beam switching performance. Considering this, we support defining RRM requirements for simultaneous reception of channel/RS using QCL type-D. 
Further in last meeting there were concerns on the feasibility point of view. From the feasibility point of view, our understanding is UE can receive PDSCH simultaneously on the two antennal panels in different direction. Due to this we feel UE reception of RS/channel or RS/RS on different antenna panel may not be an issue from capability point of view. 
Proposal 2: RAN4 to define L1-RSRP measurement requirements for simultaneous reception on different antenna panels with different QCL type-D.
One problem we observe with respect to reception simultaneous PDSCH and simultaneous reception of PDSCH/RS or simultaneous reception of RS/RS is the timing relationship UE need to maintain for these receptions.
In case of simultaneous PDSCH reception, UE may maintain timing relationship with two TRPs serving and non-serving TRP. However, for simultaneous reception of RS/PDSCH or RS/RS, UE may need to maintain multiple timing relationships w.r.t to the TRPs to be measured. This may increase UE complexity. However, we can further study the solution to solve this issue or introduce some restriction to solve this issue. 
Proposal 3: RAN4 to study solution (or introduce restriction) to solve the UE complexity issue when UE need to receive simultaneously on different RS/channel or simultaneously on different RS/RS.  
Scheduling restriction 
Assuming non-collocated TRPs, if the simultaneous reception is not supported, we need to define scheduling restriction. Since it can be configured up to 8 TRPs for L1-RSRP measurements in the inter-cell beam management operation, there will be frequent scheduling restrictions for measuring the TRPs in TDMed fashion. This results in throughput degradation. To avoid this, we feel RAN4 should not define any scheduling restriction for simultaneous reception of PDSCH and RS on different antenna panels.
Proposal 4: RAN4 to not define scheduling restriction for PDSCH/RS reception on different antennal panels.
[bookmark: _Hlk85109504]TCI state switch simultaneously on both SC and NSC 
Simultaneous TCI state switching on different CC are not supported in Rel-16. Hence, we feel this requirement may not be important to be supported or to define requirements in Rel-17. 
Proposal 5: RAN4 to deprioritise requirements for TCI state switch delay simultaneously on both SC and NSC
In last meetings some companies mentioned that remaining time in Rel-17 is not enough for defining the requirements for all the features discussed above. We too agree with their comments and we are fine to prioritise defining L1-RSRP measurement requirements for simultaneous reception on different antenna panels with different QCL type-D.
Proposal 6: RAN4 to prioritise defining only L1-RSRP measurement requirements for simultaneous reception on different antenna panels with different QCL type-D in Rel-17.

Link recovery procedures for inter-cell BM
In the revised WID [6], we can find following objective for RAN4 
	Specify core requirements associated with the items specified by RAN1, at least including [RAN4]
· UE requirements for inter-cell beam management



Following are the RAN1 agreements from previous RAN1 meetings (RAN1#103-e)
· For M-TRP beam failure detection, support independent BFD-RS configuration per-TRP, where each TRP is associated with a BFD-RS set.
· For M-TRP new beam identification, Support independent configuration of new beam identification RS (NBI-RS) set per TRP if NBI-RS set per TRP is configured
· Support a BFRQ framework based on Rel.16 SCell BFR BFRQ 
[bookmark: _Toc5952573]Based on the RAN1 agreements our understanding is RAN1 supports following features and based on the WID objective RAN4 shall define the requirements for the same.
· TRP specific beam failure detection (BFD)
· TRP specific candidate beam detection (CBD)
· TRP specific beam failure recovery request (BFRQ)
Proposal 7: RAN4 to define requirements for TRP specific BFD, CBD and BFRQ
TRP specific beam failure detection

RAN1 agreed [1] [2] [3] [4] on the following aspects of beam failure detection for multi-TRP (m-TRP) operation.
 
· Support independent BFD-RS configuration per-TRP, where each TRP is associated with a BFD-RS set.
· Support 2 BFD-RS sets per BWP, and up to N resources per BFD-RS set
· The total number of RSs in two BFR-RS sets per DL BWP is a UE capability
· Maximum number of RS per BFD-RS set, is FFS from the following two alternatives
· Alt1: max value is 2
· Alt2: max value is a UE capability, including possible candidate value of 1

Following beam failure detection criteria for each BFD-RS set is agreed in RAN1. 
· The physical layer in the UE assesses the radio link quality per BFD-RS set and indicates the BFD-RS set index to higher layers every X ms, if the hypothetical PDCCH BLER of all BFD-RS in the corresponding set of BFD-RS is higher than a threshold
X is max {minimal periodicity of BFD RS in the set, 2ms}

Requirements for BFD:
While some more design details (e.g., maximum number of RSs per BFD-RS set) of BFD RS is pending in RAN1, we can discuss principles for BFD requirements.
Though RAN1 has not agreed on number of RS supported for BFD-RS set, it is agreed that 2 BFD-RS sets are supported for a DL BWP. 
In multi-TRP case, UE can simultaneously receive and transmit from two TRPs. Each TRP in multi-TRP can be considered as a serving cell. In Rel-16, BFD requirements are defined for a serving cell. Since each TRP is a serving cell in multi-TRP scenario, we can re-use the requirements defined for serving cell to each TRP. While we can re-use most of the legacy requirements of serving cell BFD for each TRP, evaluation period may need to be further revisited. The reason is in Rel-15/Rel-16, a legacy UE, as per TS 38.133 (clause 8.5.2.1), is required to perform beam failure detection on only 1 serving cell per band.  However, it is not the case for multi-TRP operation. In multi-TRP operation, as the number of TRPs that UE simultaneously connects to is up to 2, BFD has to be performed on two TRPs. In other words, UE need to perform BFD on 2 BFD-RS sets.  
Proposal 8: RAN4 to agree that BFD has to performed on 2 BFD-RS sets in m-TRP operation.
Evaluation period: As discussed above we can re-use the requirements of serving cell for each TRP or BFD-RS set. By assuming both SSB and CSI-RS are configurable as BFD-RS sets, RAN4 should define evaluation period for both SSB and CSI-RS. Further, multi-TRP operation is applicable on both FR1 and FR2, hence RAN4 should define requirements for both FR1 and FR2.
Evaluation period for SSB based BFD in FR1 and FR2: 
Based on the above discussion, evaluation period for FR1 and FR2 is described below.  Please note that this evaluation period is for a BFD-RS set.
Table 1: Evaluation period of one SSB based BFD-RS set in m-TRP operation in FR1
	Configuration
	TEvaluate_BFD_SSB (ms) 

	no DRX
	Max(50, Ceil(5 ´ P) ´ TSSB)

	DRX cycle ≤ 320ms
	Max(50, Ceil(7.5 ´ P) ´ Max(TDRX,TSSB))

	DRX cycle > 320ms
	Ceil(5 ´ P) ´ TDRX

	Note:	TSSB is the SSB periodicity of the SSB in the set [image: ]. TDRX is the DRX cycle length.




Table 2: Evaluation period of one SSB based BFD-RS set in m-TRP operation in FR2
	Configuration
	TEvaluate_BFD_SSB (ms) 

	no DRX
	Max(50, Ceil(5 ´ P ´ N) ´ TSSB)

	DRX cycle ≤ 320ms
	Max(50, Ceil(7.5 ´ P ´ N) ´ Max(TDRX,TSSB))

	DRX cycle > 320ms
	Ceil(5 ´ P ´ N) ´ TDRX

	Note:	TSSB is the SSB periodicity of the SSB in the set [image: ]. TDRX is the DRX cycle length.



Proposal 9: RAN4 to agree table 1 and table 2 as the evaluation period for SSB based BFD for each TRP in m-TRP operation. 
Evaluation period for CSI-RS based BFD in FR1 and FR2: 
Based on the above discussion, evaluation period for CSI-RS based BFD in FR1 and FR2 is described below. Please note that this evaluation period is for a BFD-RS set
Table 3: Evalution period of one CSI-RS based BFD-RS set in m-TRP operation in FR1
	Configuration
	TEvaluate_BFD_CSI-RS (ms) 

	no DRX
	Max(50, [MBFD  P  PBFD]  TCSI-RS)

	DRX cycle ≤ 320ms
	Max(50, [1.5 × MBFD  P  PBFD]  Max(TDRX, TCSI-RS))

	DRX cycle > 320ms
	[MBFD  P  PBFD]  TDRX

	Note:	TCSI-RS is the periodicity of the CSI-RS resource in the set [image: ]. TDRX is the DRX cycle length.



Table 4: Evalution period of one CSI-RS based BFD-RS set in m-TRP operation in FR2
	Configuration
	TEvaluate_BFD_CSI-RS (ms) 

	no DRX
	Max(50, [MBFD  P  N  PBFD]  TCSI-RS)

	DRX cycle ≤ 320ms
	Max(50, [1.5 × MBFD  P  N  PBFD]  Max(TDRX, TCSI-RS))

	DRX cycle > 320ms
	[MBFD  P  N  PBFD]  TDRX

	Note:	TCSI-RS is the periodicity of the CSI-RS resource in the set [image: ]. TDRX is the DRX cycle length.



Proposal 10: RAN4 to agree table 3 and table 4 as the evaluation period for CSI-RS based BFD for each TRP in m-TRP operation.   

TRP specific candidate beam detection
RAN1 agreed [1] [2] [3] [4] on the following aspects of new beam identification (also called as candidate beam detection in RAN4) for inter-cell multi-TRP (m-TRP) operation.

· Support independent configuration of new beam identification RS (NBI-RS) set per TRP if NBI-RS set per TRP is configured
· [bookmark: _Hlk78744595]Support 1-to-1 association between each BFD-RS set and an NBI-RS set
· FFS: Association details
· Support the same new beam identification and configuration criteria as Rel.16, including L1-RSRP, threshold

Requirements for CBD:
While some more design details (e.g., association between BFD-RS and NBI-RS set) of CBD RS is pending in RAN1, we can discuss principles for CBD requirements.
It is agreed that there is 1-to-1 association between each BFD-RS set and an NBI-RS set. Similar to BFD-RS, minimum supported CBD-RS for CBD-RS set per DL BWP per TRP is 2. 
As discussed above, in multi-TRP case, UE can simultaneously receive and transmit from two TRPs. Each TRP in m-TRP can be considered as a serving cell. In Rel-16, CBD requirements are defined for a serving cell. Since each TRP can be considered as a serving cell in m-TRP scenario, it is reasonable to re-use the requirements defined for serving cell to each TRP. 
While we can re-use most of the legacy requirements of serving cell CBD for a TRP, evaluation period of CBD may need to be revisited as the number of CBD-RS sets that can be supported is up to 2. The reason for the enhancement of evaluation period is, in Rel-15/Rel-16, a legacy UE as per TS 38.133 (clause 8.5.5.1), is required to perform candidate beam detection on only 1 serving cell per band.  However, it is not the case for multi-TRP operation. In multi-TRP operation, as the number of TRPs that UE simultaneously connects to is up to 2, CBD has to be performed on two TRPs. In other words, UE need to perform CBD on minimum 2 CBD-RS sets. 
Proposal 11: RAN4 to agree that CBD has to performed on 2 CBD-RS sets in m-TRP operation.
Evaluation period: As discussed above we feel that we can re-use the requirements of serving cell for each TRP or CBD-RS set. By assuming both SSB and CSI-RS are configurable as CBD-RS sets, RAN4 should define evaluation period for both SSB and CSI-RS.  Further, multi-TRP operation is applicable on both FR1 and FR2, hence RAN4 should define requirements for both FR1 and FR2.
Evaluation period for SSB based CBD in FR1 and FR2: 
Based on the above discussion, evaluation period for SSB based CBD in FR1 and FR2 is described below. Please note that this evaluation period is for a BFD-RS set.

Table 5: Evaluation period of one SSB based CBD-RS set in m-TRP operation of FR1
	Configuration
	TEvaluate_CBD_SSB (ms) 

	non-DRX, DRX cycle ≤ 320ms
	Max(25, Ceil(3 ´ P ´ PCBD) ´ TSSB)

	DRX cycle > 320ms
	Ceil(3 ´ P ´ PCBD) ´ TDRX

	Note:	TSSB is the SSB periodicity of the SSB in the set [image: ]. TDRX is the DRX cycle length.





Table 6: Evaluation period of one SSB based  CBD-RS set in m-TRP operation of FR2
	Configuration
	TEvaluate_CBD_SSB (ms) 

	non-DRX, DRX cycle ≤ 320ms
	Max(25, Ceil(3 ´ P ´ N ´ PCBD) ´ TSSB)

	DRX cycle > 320ms
	Ceil(3 ´ P ´ N ´ PCBD) ´ TDRX

	Note:	TSSB is the SSB periodicity of the SSB in the set [image: ]. TDRX is the DRX cycle length.



Proposal 12: RAN4 to agree table 5 and table 6 as the evaluation period for SSB based CBD for each TRP in m-TRP operation.  
Evaluation period for CSI-RS based CBD in FR1 and FR2: 
Based on the above discussion, evaluation period for CSI-RS based CBD in FR1 and FR2 is described below. Please note that this evaluation period is for a BFD-RS set.
Table 7: Evaluation period for one CSI-RS based CBD-RS set in m-TRP operation of FR1
	Configuration
	TEvaluateC_CBD_CSI-RS (ms) 

	non-DRX, DRX cycle ≤ 320ms
	Max(25, Ceil(MCBD  P  PCBD)  TCSI-RS)

	DRX cycle > 320ms
	Ceil(MCBD  P  PCBD)  TDRX

	Note:	TCSI-RS is the periodicity of CSI-RS resource in the set [image: ]. TDRX is the DRX cycle length.



Table 8: Evaluation period for one CSI-RS based CBD-RS set in m-TRP operation of FR2
	Configuration
	TEvaluate_CBD_CSI-RS (ms) 

	non-DRX, DRX cycle ≤ 320ms
	Max(25, Ceil(MCBD  P  N  PCBD)  TCSI-RS)

	DRX cycle > 320ms
	Ceil(MCBD  P  N  PCBD)  TDRX

	Note:	TCSI-RS is the periodicity of CSI-RS resource in the set [image: ]. TDRX is the DRX cycle length.




Proposal 13: RAN4 to agree table 7 and table 8 as the evaluation period for CSI-RS based CBD for each TRP in m-TRP operation.  

TRP specific beam failure recovery request

RAN1 agreed [1] to support a Beam Failure Recovery request (BFRQ) framework based on Rel.16 SCell BFR BFRQ. Following aspects are agreed so far in RAN1 and some aspects are FFS and being discussed in RAN1.
 
· Up to two dedicated PUCCH-SR resources in a cell group
· FFS: Whether PUCCH-SR for SCell can be reused for M-TRP
· Contents of BFRQ MAC-CE is FFS. 
· FFS: Whether PUCCH SR resource can be configured with 2 spatial relations
· Support simultaneous configuration of cell-specific BFR and TRP-specific BFR in different CCs.
· FFS: whether cell-specific and TRP-specific BFR can be configured in the same CC. 
· Select one of the following alternatives with possible modification in RAN1#106-e
· Alt 2.5.2 A:
· On PUCCH-SR resource selection rule when SR is triggered and 2 PUCCH-SR resources are configured, there is no consensus to adopt alt-1 or alt-2. PUCCH-SR resource selection is up to UE implementation.
· Alt 2.5.2 B: 
· On the PUCCH-SR resource selection rule when SR is triggered and 2 PUCCH-SR resources are configured, and at most one BFD RS set fails per CC, adopt alt 2 if all failed BFD RS sets cross CCs are associated with the same PUCCH SR resource, else PUCCH-SR resource selection is up to UE implementation.
· Alt 2.5.2 C: 
· On the PUCCH-SR resource selection rule when SR is triggered and 2 PUCCH-SR resources are configured, and at most one BFD RS set fails per CC, adopt alt 1 if all failed BFD RS sets cross CCs are associated with the same PUCCH SR resource, else PUCCH-SR resource selection is up to UE implementation.
· Alt 2.5.2 D: Revert the past agreement on supporting configuration of up to 2 PUCCH-SR resources. A UE can be configured up to 1 PUCCH-SR resource in a cell group

From RAN1 agreements so far, it is not clear whether 1 PUCCH-SR or 2 PUCCH-SR are supported for BFRQ. Though the number of PUCCH-SR are not clear, it can be considered to be similar to BFRQ procedure of SCell BFR BFRQ procedure. Since it can be similar to SCell BFR BFRQ procedure we analyse the delay requirement of BFR for m-TRP operation. 
Figure 1: BFRQ procedure of TRP in inter-cell m-TRP



Delay requirement of BFR in m-TRP:

Since the procedure is assumed to be same as SCell BFR BFRQ, delay computation can also be assumed same. Assuming that UE is configured with schedulingRequestIDForBFR, UE shall be capable of transmit PUCCH with a link recovery request (LRR) for one TRP within a period of T. Following same computation procedure of SCell BFRQ, T can be represented as:

[bookmark: _Hlk79076746]T = T1 x Ceil((T2+D) /T1); Where:
· T1 is equal to the periodicity of PUCCH configured with schedulingRequestIDForBFR. 
· T2 = TEvaluate_CBD is the evaluation period.  
· D is the UE Processing time and value of D is [2ms] (reusing the existing requirements). 

Proposal 14: RAN4 to agree that delay required from BFD on TRP to SR transmission on TRP for BFR procedure is given by T = T1 x Ceil((T2+D) /T1); Where:
· T1 is equal to the periodicity of PUCCH configured with schedulingRequestIDForBFR. 
· T2 = TEvaluate_CBD is the evaluation period.  
· D is the UE Processing time and value of D is [2ms].

Summary and Conclusion
In this contribution we have analysed RRM requirement for QCL definition update, simultaneous reception of channel/RS with different QCL type D and link recovery procedures for inter-cell beam management operation and made following proposals. 
Proposal 1: RAN4 not to update the QCL applicability rules to include SRS in the TCI chain or QCL chain in TS 38.133.
Proposal 2: RAN4 to define L1-RSRP measurement requirements for simultaneous reception on different antenna panels with different QCL type-D.
Proposal 3: RAN4 to study solution (or introduce restriction) to solve the UE complexity issue when UE need to receive simultaneously on different RS/channel or simultaneously on different RS/RS.  
Proposal 4: RAN4 to not define scheduling restriction for PDSCH/RS reception on different antennal panels.
Proposal 5: RAN4 to deprioritise requirements for TCI state switch delay simultaneously on both SC and NSC
Proposal 6: RAN4 to prioritise defining only L1-RSRP measurement requirements for simultaneous reception on different antenna panels with different QCL type-D in Rel-17.
Proposal 7: RAN4 to define requirements for TRP specific BFD, CBD and BFRQ
Proposal 8: RAN4 to agree that BFD has to performed on 2 BFD-RS sets in m-TRP operation.
Proposal 9: RAN4 to agree table 1 and table 2 as the evaluation period for SSB based BFD for each TRP in m-TRP operation.   
Table 1: Evaluation period of one SSB based BFD-RS set in m-TRP operation in FR1
	Configuration
	TEvaluate_BFD_SSB (ms) 

	no DRX
	Max(50, Ceil(5 ´ P) ´ TSSB)

	DRX cycle ≤ 320ms
	Max(50, Ceil(7.5 ´ P) ´ Max(TDRX,TSSB))

	DRX cycle > 320ms
	Ceil(5 ´ P) ´ TDRX

	Note:	TSSB is the SSB periodicity of the SSB in the set [image: ]. TDRX is the DRX cycle length.



Table 2: Evaluation period of one SSB based BFD-RS set in m-TRP operation in FR2
	Configuration
	TEvaluate_BFD_SSB (ms) 

	no DRX
	Max(50, Ceil(5 ´ P ´ N) ´ TSSB)

	DRX cycle ≤ 320ms
	Max(50, Ceil(7.5 ´ P ´ N) ´ Max(TDRX,TSSB))

	DRX cycle > 320ms
	Ceil(5 ´ P ´ N) ´ TDRX

	Note:	TSSB is the SSB periodicity of the SSB in the set [image: ]. TDRX is the DRX cycle length.



Proposal 10: RAN4 to agree table 3 and table 4 as the evaluation period for CSI-RS based BFD for each TRP in m-TRP operation.   
Table 3: Evalution period of one CSI-RS based BFD-RS set in m-TRP operation in FR1
	Configuration
	TEvaluate_BFD_CSI-RS (ms) 

	no DRX
	Max(50, [MBFD  P  PBFD]  TCSI-RS)

	DRX cycle ≤ 320ms
	Max(50, [1.5 × MBFD  P  PBFD]  Max(TDRX, TCSI-RS))

	DRX cycle > 320ms
	[MBFD  P  PBFD]  TDRX

	Note:	TCSI-RS is the periodicity of the CSI-RS resource in the set [image: ]. TDRX is the DRX cycle length.



Table 4: Evalution period of one CSI-RS based BFD-RS set in m-TRP operation in FR2
	Configuration
	TEvaluate_BFD_CSI-RS (ms) 

	no DRX
	Max(50, [MBFD  P  N  PBFD]  TCSI-RS)

	DRX cycle ≤ 320ms
	Max(50, [1.5 × MBFD  P  N  PBFD]  Max(TDRX, TCSI-RS))

	DRX cycle > 320ms
	[MBFD  P  N  PBFD]  TDRX

	Note:	TCSI-RS is the periodicity of the CSI-RS resource in the set [image: ]. TDRX is the DRX cycle length.



Proposal 11: RAN4 to agree that CBD has to performed on 2 CBD-RS sets in m-TRP operation.
Proposal 12: RAN4 to agree table 5 and table 6 as the evaluation period for SSB based CBD for each TRP in m-TRP operation.   
Table 5: Evaluation period of one SSB based  CBD-RS set in  m-TRP operation of FR1
	Configuration
	TEvaluate_CBD_SSB (ms) 

	non-DRX, DRX cycle ≤ 320ms
	Max(25, Ceil(3 ´ P ´ PCBD) ´ TSSB)

	DRX cycle > 320ms
	Ceil(3 ´ P ´ PCBD) ´ TDRX

	Note:	TSSB is the SSB periodicity of the SSB in the set [image: ]. TDRX is the DRX cycle length.



Table 6: Evaluation period of one SSB based  CBD-RS set in  m-TRP operation of FR2
	Configuration
	TEvaluate_CBD_SSB (ms) 

	non-DRX, DRX cycle ≤ 320ms
	Max(25, Ceil(3 ´ P ´ N ´ PCBD) ´ TSSB)

	DRX cycle > 320ms
	Ceil(3 ´ P ´ N ´ PCBD) ´ TDRX

	Note:	TSSB is the SSB periodicity of the SSB in the set [image: ]. TDRX is the DRX cycle length.



Proposal 13: RAN4 to agree table 7 and table 8 as the evaluation period for CSI-RS based CBD for each TRP in m-TRP operation.  
Table 7: Evaluation period of one CSI-RS based CBD-RS set in m-TRP operation of FR1
	Configuration
	TEvaluateC_CBD_CSI-RS (ms) 

	non-DRX, DRX cycle ≤ 320ms
	Max(25, Ceil(MCBD  P  PCBD)  TCSI-RS)

	DRX cycle > 320ms
	Ceil(MCBD  P  PCBD)  TDRX

	Note:	TCSI-RS is the periodicity of CSI-RS resource in the set [image: ]. TDRX is the DRX cycle length.



Table 8: Evaluation period of one CSI-RS based CBD-RS set in m-TRP operation of FR2
	Configuration
	TEvaluate_CBD_CSI-RS (ms) 

	non-DRX, DRX cycle ≤ 320ms
	Max(25, Ceil(MCBD  P  N  PCBD)  TCSI-RS)

	DRX cycle > 320ms
	Ceil(MCBD  P  N  PCBD)  TDRX

	Note:	TCSI-RS is the periodicity of CSI-RS resource in the set [image: ]. TDRX is the DRX cycle length.



Proposal 14: RAN4 to agree that delay required from BFD on TRP to SR transmission on TRP for BFR procedure is given by T = T1 x Ceil((T2+D) /T1); Where:
· T1 is equal to the periodicity of PUCCH configured with schedulingRequestIDForBFR. 
· T2 = TEvaluate_CBD is the evaluation period.  
D is the UE Processing time and value of D is [2ms].
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