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1	Introduction
RAN4#98-e endorsed the test cases for beam management for NR-U [1], but there are many TBDs. This contribution discusses the open parameters to complete the BM test cases. 
2	Discussion
2.1	Beam failure detection and link recovery
2.1.1	Time duration and timer value
One of the remaining issues is the time duration during the tests, i.e, T1-T5, in Figure 1. Since RAN4 agreed to extend the evaluation periods of both BFD and CBD due to the DL LBT failure as shown in Table 1 and Table 2, respectively [2], the time durations for NR-U should be extended accordingly. 
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[bookmark: _Ref67493020]Figure 1	Time duration for link recovery test cases.
[bookmark: _Ref67493196]Table 1	Evaluation period of BFD with CCA.
	Configuration
	TEvaluate_BFD_SSB_CCA (ms)  

	
	BFD-RS SSB Es/Iot Note2 ≥ -7 dB
	BFD-RS SSB Es/Iot Note2 < -7 dB

	no DRX
	Max(50, Ceil((10  P)  TSSB))
	Max(50, Ceil((12  P)  TSSB))

	DRX cycle ≤ 320ms
	Max(50, Ceil(1.5  8  P)  Max(TDRX,TSSB))
	Max(50, Ceil(1.5  10  P)  Max(TDRX,TSSB))

	DRX cycle > 320ms
	Ceil(7  P)  TDRX
	Ceil(8  P)  TDRX

	Note 1:	TSSB is the periodicity of SSB in the set . TDRX is the DRX cycle length.
Note 2:	BFD-RS SSB Es/Iot is the averaged BFD-RS SSB Es/Iot over the most recent previous evaluation period.



[bookmark: _Ref67493198]Table 2	Evaluation period of CBD with CCA.
	Configuration
	TEvaluate_CBD_SSB_CCA (ms) 

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

	DRX cycle > 320ms
	Ceil((3 + LCBD)  P)  TDRX

	Note 1:	TSSB is the periodicity of SSB in the set . TDRX is the DRX cycle length.
Note 2:	LCBD is the number of CBD-RS SSB occasions not available at the UE during TEvaluate_CBD_SSB_CCA where LCBD ≤ LCBD,max.
Note 3:	LCBD,max=7 for Max(TDRX, TSSB) ≤ 40 assuming TDRX=0 for non-DRX, 
LCBD,max=5 for 40 < Max(TDRX, TSSB) ≤ 320, 
LCBD,max=3 for TDRX > 320.
Note 4	If LCBD>LCBD,max, the UE shall assume no new candidate beams are found for this evaluation period.



Table 3 summarizes the time duration and timer value set for existing link recovery tests in FR1. We also give the information how the time duration values are derived [3]. We think we can keep the same timer related parameters (T310/N310) because it should be independent of licensed carrier or shared spectrum operations. Also we can set the same T1 value if we do not consider DL LBT failure during this period. 
[bookmark: _Ref67493541]Table 3	Summary of time durations and timer values set for the existing link recovery tests in FR1. 
	
	SSB-based LR with non-DRX
(both EN-DC and SA)
	SSB-based LR with DRX
(both EN-DC and SA)

	T310
	1000ms
	1000ms

	N310
	2
	2

	T1
	200ms
	1000ms

	T2 (BFD+CBD)
	370ms
(TSSB*5*P + TSSB*3*P + 50ms)
	5170ms
(TDRX*5 + TDRX*3 + 50ms)

	T3 (Trigger BFD)
	240ms
(TSSB*5*P + 40ms)
	3240ms
(TDRX*5 + 40ms)

	T4
	0ms
	0ms 

	D1 (Trigger CBD)
	130ms
(TSSB*3*P + 10ms)
	1930ms
(TDRX*3 + 10ms)

	T5 (>D1)
	170ms
(D1 + 40ms)
	1970ms
(D1 + 40ms)

	Note: TSSB=20ms, P=2, TDRX=640ms



According to Table 3, time durations T2, T3, and D1 (T5), depends on the number of BFD-RS/CBD-RS samples. Since RAN4 extends the number of BFD-RS/CBD-RS samples according to the number of DL LBT, the time durations should be extended based on Table 1 for BFD and Table 2 for CBD. For BFD, since RAN4 agreed to assume a fixed number of samples depends on the SSB Es/Iot regardless of the LBT failure, we can set the time durations based on Table 1. On the other hand, the evaluation period on CBD depends on the number of DL LBT failures. Considering the minimum requirements, we derive the duration with LCBD,max. Based on the discussion, we propose to set the time durations and timer values of link recover tests for NR-U as shown in Table 4. 

[bookmark: _Ref67495087]Table 4	Proposed time durations and timer values in the link recovery tests for NR-U. 
	
	SSB-based LR with non-DRX
(both EN-DC and SA)
	SSB-based LR with DRX
(both EN-DC and SA)

	BFD-RS SSB Es/Iot
	Es/Iot ≥ -7 dB
	Es/Iot < -7 dB
	Es/Iot ≥ -7 dB
	Es/Iot < -7 dB

	T310
	1000ms
	1000ms
	1000ms
	1000ms

	N310
	2
	2
	2
	2

	T1
	200ms
	200ms
	1000ms
	1000ms

	T2 (BFD+CBD)
	850ms
(TSSB*10*P + TSSB*10*P + 50ms)
	930ms
(TSSB*12*P + TSSB*10*P + 50ms)
	8370ms
(TDRX*7 + TDRX*6 + 50ms)
	9010ms
(TDRX*8 + TDRX*6 + 50ms)

	T3 (Trigger BFD)
	440ms
(TSSB*10*P + 40ms)
	520ms
(TSSB*12*P + 40ms)
	4520ms
(TDRX*7 + 40ms)
	5160ms
(TDRX*8 + 40ms)

	T4
	0ms
	0ms
	0ms
	0ms

	D1 (Trigger CBD)
	410ms
(TSSB*10*P + 10ms)
	410ms
(TSSB*10*P + 10ms)
	3850ms
(TDRX*6 + 10ms)
	3850ms
(TDRX*6 + 10ms)

	T5 (>D1)
	450ms
(D1 + 40ms)
	450ms
(D1 + 40ms)
	3890ms
(D1 + 40ms)
	3890ms
(D1 + 40ms)




Proposal 1: Set the time durations and timer values of link recovery tests for NR-U as follows: 
	
	SSB-based LR with non-DRX
(both EN-DC and SA)
	SSB-based LR with DRX
(both EN-DC and SA)

	BFD-RS SSB Es/Iot
	Es/Iot ≥ -7 dB
	Es/Iot < -7 dB
	Es/Iot ≥ -7 dB
	Es/Iot < -7 dB

	T310
	1000ms
	1000ms
	1000ms
	1000ms

	N310
	2
	2
	2
	2

	T1
	0.2s
	0.2s
	1s
	1s

	T2
	0.85s
	0.93s
	8.37s
	9.01s

	T3
	0.44s
	0.52s
	4.52s
	5.16s

	T4
	0s
	0s
	0s
	0s

	T5
	0.45s
	0.45s
	3.89s
	3.89s

	D1
	0.41s
	0.41s
	3.85s
	3.85s



2.1.2	CCA parameters
Another open issue is the CCA parameters, i.e., PCCA_DL and PCCA_UL. Since the link recovery test verifies the channel quality measurements of BFD-RS and CBD-RS, we do not need to assume UL LBT failure, that is, we can set PCCA_UL=100% over the tests. For DL, on the other hand, we should consider some LBT failure from T2 to T5 because we are proposing to extend the time durations according to Table 1 and Table 2. Since RAN4 are still discussing the candidate parameters for CCA success probabilities according to [4], we propose to postpone the decision until RAN4 conclude the CCA models for NR-U RRM performance requirements.

Proposal 2: Set the CCA parameters in the link recovery tests for NR-U as follows. For DL LBT parameters, RAN4 should wait for the conclusion of CCA models for NR-U RRM performance requirements. 
	
	
	T1
	T2
	T3
	T4
	T5

	PCCA,DL
	semi-static channel access
	1.0
	FFS
	FFS
	FFS
	FFS

	
	dynamic channel access
	1.0
	FFS
	FFS
	FFS
	FFS

	PCCA,UL
	
	1.0
	1.0
	1.0
	1.0
	1.0



2.2	L1-RSRP measurement reporting procedure
2.2.1	Measurement periods and CCA parameters 
The endorsed L1-RSRP measurement reporting procedure test cases [1] require UE starts to report L1-RSRP no later than 640ms + 80slots from the beginning of time period T2, where TE changes the SSB#0 RSRP and  SSB#1 RSRP. According to the configuration, gNB transmits SSB every 20ms and configures timeRestrictionForChannelMeasurements (i.e., M=1), we think UE should have enough time to perform SSB-based L1-RSRP measurement even if some DL DBT failure is assumed for both non-DRX case and DRX case. We therefore propose to set PCCA_DL=100% (i.e., no DL LBT failure) during T1 and PCCA_DL=75% during T2 for both SSB#0 and SSB#1. Note both SSBs are scheduled in the same DBT and therefore the same CCA probability should be applied. Regarding to UL LBT failure, we also propose to set PCCA_UL=100% (i.e., no UL LBT failure) during T1 but PCCA_UL=75% during T2 for both SSB#0 and SSB#1 in order to verify UE does not report L1-RSRP when UE detects UL LBT failure.
Proposal 3: Set PCCA_DL=100% and PCCA_UL=100% during T1 for L1-RSRP measurement reporting tests. 
Proposal 4: Set PCCA_DL=75% and PCCA_UL=75% during T2 for L1-RSRP measurement reporting tests. 
3	Summary
Proposal 1: Set the time durations and timer values of link recovery tests for NR-U as follows: 
	
	SSB-based LR with non-DRX
(both EN-DC and SA)
	SSB-based LR with DRX
(both EN-DC and SA)

	BFD-RS SSB Es/Iot
	Es/Iot ≥ -7 dB
	Es/Iot < -7 dB
	Es/Iot ≥ -7 dB
	Es/Iot < -7 dB

	T310
	1000ms
	1000ms
	1000ms
	1000ms

	N310
	2
	2
	2
	2

	T1
	0.2s
	0.2s
	1s
	1s

	T2
	0.85s
	0.93s
	8.37s
	9.01s

	T3
	0.44s
	0.52s
	4.52s
	5.16s

	T4
	0s
	0s
	0s
	0s

	T5
	0.45s
	0.45s
	3.89s
	3.89s

	D1
	0.41s
	0.41s
	3.85s
	3.85s



Proposal 2: Set the CCA parameters in the link recovery tests for NR-U as follows. For DL LBT parameters, RAN4 should wait for the conclusion of CCA models for NR-U RRM performance requirements. 
	
	
	T1
	T2
	T3
	T4
	T5

	PCCA,DL
	semi-static channel access
	1.0
	FFS
	FFS
	FFS
	FFS

	
	dynamic channel access
	1.0
	FFS
	FFS
	FFS
	FFS

	PCCA,UL
	
	1.0
	1.0
	1.0
	1.0
	1.0



Proposal 3: Set PCCA_DL=100% and PCCA_UL=100% during T1 for L1-RSRP measurement reporting tests. 
Proposal 4: Set PCCA_DL=75% and PCCA_UL=75% during T2 for L1-RSRP measurement reporting tests. 
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