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[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In RAN4#102-e, RAN4 agreed BFD requirements and BFRQ requirements. Though RAN4 has same understanding that BFD requirements principles are applied CBD also, CBD requirements are not officially agreed in the CR. In this contribution, we provide requirements for TRP specific CBD and rest of the open issues in BFD/CBD. 
Discussion
Link recovery procedures for inter-cell BM
[bookmark: _Toc5952573]In the last meeting following WF is agreed. 
· RRM requirements for TRP-specific BFR should be specified for FR1 in R17 and do not introduce sharing factor PTRP in FR1.
· Introduce PTRP = 2 in FR2 for overlapping resources for equal sharing between BFD/ CBD resources (SSB and CSI-RS) between the 2 TRPs.
· FFS the conditions on applying PTRP = 2 in FR2

In last meeting, it agreed to introduce a sharing factor of 2 when BFD-RS and CBD-RS are received on the same symbol for FR2. However, the conditions for applying scaling factor are in discussion. 
If the two BFD-RS/CBD-RS can be received with the same QCL type-D, UE can measure them and process them at same time. If BFD-RS and CBD-RS have to be received with different QCL type-D at different time instance, sharing factor can be applied.
Proposal 1: In FR2, sharing factor of 2 shall only be applicable if the BFD-RS and CBD-RS are received with different QCL type D at different time instance.
In last meeting though the sharing factor is agreed for both BFD-RS and CBD-RS, CBD-RS requirements are missing in the spec due to confusion on work split allocation of the CR. In this meeting we submitted a CR to add them. For reference, we copied requirements submitted in last meeting below. 
TRP specific candidate beam detection
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. If UE receives CBD-RS from different QCL direction, sharing factor can be introduced for FR2.
Similar to BFD-RS, 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. 
Evaluation period for SSB based CBD in FR1 and FR2: 
Evaluation period for FR1 is described in Table 1 and in Table 2 for FR2.  Sharing factor for FR2 (PTRP) is 2 when it is BFD-RS and CBD-RS are received with different QCL type-D.

Table 1: 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 2: 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*TTRP) *TSSB)

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

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



Proposal 2: RAN4 to agree table 1 and table 2 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: 
Evaluation period for FR1 is described in Table 3 and Evaluation period for FR2 is described in Table 4.  Sharing factor for FR2 (PTRP) is 2 when it is BFD-RS and CBD-RS are received with different QCL type-D.

Table 3: 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 4: 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*TTRP)  TCSI-RS)

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

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




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

TRP specific beam failure recovery request

This was agreed in last meeting and since it was not captured in CR yet, it is copied here for reference. 

BFRQ procedure for m-TRP is similar to BFRQ procedure of SCell BFR BFRQ procedure and can reuse the existing requirements of SCell BFR BFRQ procedure. 
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). 
Summary and Conclusion
In this contribution we have analysed RRM requirement for QCL definition update, and link recovery procedures for inter-cell beam management operation and made following proposals. 
Proposal 1: In FR2, sharing factor of 2 shall only be applicable if the BFD-RS and CBD-RS are received with different QCL type D at different time instance.
Proposal 2: RAN4 to agree table 1 and table 2 as the evaluation period for SSB based CBD for each TRP in m-TRP operation.   
Table 1: 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 2: 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*TTRP) *TSSB)

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

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



Proposal 3: RAN4 to agree table 3 and table 4 as the evaluation period for CSI-RS based CBD for each TRP in m-TRP operation.  
Table 3: 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 4: 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*TTRP)  TCSI-RS)

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

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