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Introduction
This document is the email discussion summary for [95e][205] NR_unlic_RRM_2 with the following topics covered
· Topic 1:	Cell re-selection (AI 6.1.5.2)
· Topic 2:	Interruptions due to operation in non-NR-U serving cells (AI 6.1.5.8) 
· Topic 3:	Active BWP switching (AI 6.1.5.9)
· Topic 4:	RLM and link recovery procedures (AI 6.1.5.10)
· Topic 5: Timing (AI 6.1.5.13)
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: Decide on the scope, priority, options and tentative agreement to be discussed in the 2nd round. Conclude issues with strict consensus, if any.
· 2nd round: Conclude the issues identified in the 1st round. 
Topic #1: Cell re-selection (AI 6.1.5.2)
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006152
	Qualcomm Incorporated
	Observation 1. In the initial acquisition stage, UE cannot reliably decide on the presence or absence of an SSB based on a single sample (SMTC occasion).
Proposal 1. Ms is the number of DRX cycles with at least one SMTC where SSBs are unavailable at the UE during Nserv (i.e, N2 = 1). 
Observation 2. In the detection stage, UE cannot reliably decide on the presence or absence of an SSB based on a single sample (SMTC occasion). If it could, then R15 requirements would have used one sample for the identification stage.
Observation 3. Mandating a UE that operates in unlicensed spectrum to always monitor all candidate SSB positions during measurement and evaluation phases results in increased power consumption compared to a R15 UE. In addition, in many deployments such as Industrial IoT or FBE, the rate of CCA failure is quite low. 
Proposal 2. For semi-static channel access mode, N2 = 1 in intra-frequency and inter-frequency neighbor cell detection, measurement, and evaluation, i.e., UE considers an SMTC occasion unavailable if the SSB index of the identified cell at the detected SSB position index is not available. 
Proposal 3. Do not define the target carrier/cell that UE should initiate detection after reaching N unsuccessful measurement attempts.
Proposal 4. The number of unsuccessful measurement attempts due to exceeding the max number of unavailable SMTC occasions, N, to not be more than 2.

	R4-2007701
	Huawei, Hisilicon
	Proposal 1: After 4 unsuccessful measurement attempts due to exceeding the max number of unavailable SMTC occasions, UE shall restart the detection the cell shall not be considered as a detected cell.
Proposal 2: The paging interruption time shall be extend by unavailable SMTC of target cell as : TSI,CCA + (2+L)*[Ttarget_cell_SMTC_period], where L is number of the unavailable SMTC of target cell and L≤Lmax, and the value of Lmax is FFS.
Proposal 3: Upon exceeding Lmax, UE shall initiate cell selection procedures for the selected PLMN as defined in TS 38.304 [1].
Proposal 4: RAN4 shall wait for the reply from RAN1 about the SSB monitoring capabilities [2] before discussing the definition of unavailable SMTC/SSB.

	R4-2007894
	Ericsson
	Proposal #1: RAN4 shall wait for reply LS regarding the number of SS/PBCH block indexes to monitor.
Proposal #2: No impact on parameter Ttarget_cell_SMTC_period in the paging requirements due to LBT
Proposal #3: The number of times the UE is allowed to fail the measurement attempts (N) is set to 3.
Proposal #4: The UE shall initiate the cell selection procedure for the selected PLMN if the UE fails to detect any suitable cell on any of the configured non-serving carriers for 10 s.


Moderator: CRs are moved to Section 1.3.2
Open issues summary
Cell re-selection
Issue 1-1: Definition of unavailable SMTC/SSB 	Comment by Iana Siomina: There is also a discussion under ”General” in the thread on NR-U part 1
· Proposals
· Option 1: (Huawei, Ericsson)
· Wait for RAN1 reply to R4-2005418  before further discussion
· Option 2: (Qualcomm)
· For semi-static channel access mode, N2 = 1 in intra-frequency and inter-frequency neighbor cell detection, measurement, and evaluation, i.e., UE considers an SMTC occasion unavailable if the SSB index of the identified cell at the detected SSB position index is not available.
· Recommended WF
· Companies to provide view on whether to wait for RAN1 or to progress on FBE first.
· Note that same issue is discussed in Issue 4-1 and Issue 5-1. Consistency is required.

Issue 1-2: Definition of Ms
· Current definition of Ms: Ms is the number of DRX cycles with at least one SMTC where there are no SSBs available at the UE during Nserv_CCA, and Ms< Ms,max.
· Proposals
· Option 1: (Qualcomm)
· Ms is the number of DRX cycles with at least one SMTC where SSBs are unavailable at the UE during Nserv (i.e, N2 = 1).
· Recommended WF
· More discussion is needed


Issue 1-3: Max number of unavailable SMTC occasions during measurement before UE detects the cell again 
· Background from last meeting WF R4-2005367: For a cell that is already identified, after N unsuccessful measurement attempts due to exceeding the max number of unavailable SMTC occasions, UE needs to detect the cell again. FFS the value N and the target cell/carrier to initiate the cell detection procedure
· Note: the exact behaviour is to be discussed in the next issue
· Proposals
· Option 1: (Qualcomm)
· 2
· Option 2: (Huawei)
· 4
· Option 3: (Ericsson)
· 3
· Recommended WF
· Need more discussion

Issue 1-4: UE behaviour when exceeding the max number of unavailable SMTC occasions during measurement to start new 
· Background from last meeting WF R4-2005367: For a cell that is already identified, after N unsuccessful measurement attempts due to exceeding the max number of unavailable SMTC occasions, UE needs to detect the cell again. FFS the value N and the target cell/carrier to initiate the cell detection procedure
· Proposals
· Option 1: (Qualcomm)
· Do not define the target carrier/cell that UE should initiate detection after reaching N unsuccessful measurement attempts
· Option 2: (Ericsson, a part of Proposal 4 in R4-2007894)
· The UE needs to detect the cells on the configured non-serving carriers after reaching N unsuccessful measurement attempts
· Recommended WF
· Discuss the options. 

Issue 1-5: Whether to initiate the cell selection procedure for the selected PLMN if the UE fails to detect any suitable cell on any of the configured non-serving carriers for 10 s
· Proposals
· Option 1: (Ericsson)
· Yes
· Recommended WF
· Please comment if Option 1 is agreeable. 

Issue 1-6: Whether to consider LBT failure in Ttarget_cell_SMTC_period in the paging interruption requirements
· Proposals
· Option 1: (Ericsson)
· No
· Option 2: (Huawei)
· The paging interruption time shall be extend by unavailable SMTC of target cell as : TSI,CCA + (2+L)*[Ttarget_cell_SMTC_period], where L is number of the unavailable SMTC of target cell and L≤Lmax, and the value of Lmax is FFS.
· Upon exceeding Lmax, UE shall initiate cell selection procedures for the selected PLMN as defined in TS 38.304 [1].
· Recommended WF
· More discussion is needed

Companies views’ collection for 1st round 
Open issues 
Issue 1-1: Definition of unavailable SMTC/SSB 
	Company
	Comments

	XXX
	


 
Issue 1-2: Definition of Ms
	Company
	Comments

	XXX
	



Issue 1-3: Max number of unavailable SMTC occasions during measurement before UE detects the cell again
	Company
	Comments

	XXX
	


 
Issue 1-4: UE behaviour when exceeding the max number of unavailable SMTC occasions during measurement to start new
	Company
	Comments

	XXX
	


 
Issue 1-5: Whether to initiate the cell selection procedure for the selected PLMN if the UE fails to detect any suitable cell on any of the configured non-serving carriers for 10 s
	Company
	Comments

	XXX
	


 
Issue 1-6: Whether to consider LBT failure in Ttarget_cell_SMTC_period in the paging interruption requirements
	Company
	Comments

	XXX
	


 



CRs/TPs comments collection
Moderator: The baseline CR is recommended according to agreed job partition in R4-1912663.
	Requirements
	Comments
	CR responsibility

	
	
	TS 36.133
	TS 38.133

	Cell reselection
	Intra-frequency
	N/A
	Huawei

	
	Inter-frequency
	
	

	
	Inter-RAT
	Ericsson
	



	CR/TP number
	Comments collection

	R4-2007696
(HW, 38.133)
	Moderator: 
· Contain further changes based on endorsed in last meeting. May need to be revised to capture new agreements in this meeting
· Collect comments on all CRs. The company responsible for the final CR will provide the final CR, based on the collected comments.

	
	Company B

	
	

	R4-2007697
(HW, 38.133)

	Moderator: for INACTIVE mode

	
	Company B

	
	

	R4-2007895

	Moderator: Withdrawn

	
	Company B

	
	

	R4-2007896
(Ericsson, 36.133)

	Moderator: Contain further changes based on endorsed in last meeting. May need to be revised to capture new agreements in this meeting

	
	Company B

	
	

	R4-2007978
(Ericsson, 38.133)


	Moderator: Draft CR. Collect comments on all CRs. The company responsible for the final CR will provide the final CR, based on the collected comments.

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:



Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Topic #2: Interruptions due to operation in non-NR-U serving cells (AI 6.1.5.8)
Moderator: No paper submitted under this AI.
Topic #3: Active BWP switching (AI 6.1.5.9)
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006012

	ZTE Corporation
	Proposal 1: The end point of UL BWP switch is when UE is ready to transmit RACH.
Proposal 2: When performing UL BWP switch, the new BWP shouldn’t contain the old BWP.

	R4-2006157

	Qualcomm Incorporated

	Observation 1. All existing procedures that end in RACH transmission (e.g., HO, PSCell addition, RRC re-establishment, RRC connection release with redirection) include the uncertainty in acquiring the first available RACH occasion in their requirements. 
Proposal 1. The end point of UL BWP switching delay upon detection of UL LBT failure shall be when UE transmits RACH (option 1). 
Observation 2. Condition relative frequency location of new UL BWP can be deduced from current RAN2 and RAN4 (RF) specifications.
Proposal 2. No condition to be added on the relative frequency location of new UL BWP.

	R4-2007700

	Huawei, Hisilicon

	Proposal 1: The availability of RACH resource in the delay requirement of BWP switch delay on consistent UL LBT recovery shall not be considered in the core requirements. It could be reflected in the performance part.
Proposal 2: If it is agreed to define the restriction on frequency locations of old and new BWPs, RAN2 shall be informed of the conclusion.

	R4-2007983

	Ericsson

	Availability of PRACH resource:

Observation # 1: The existing requirements already account for the availability of PRACH resource.
Proposal # 1: The following clarification can be done to account for the availability of PRACH resource.
· The UE shall be able to transmit PRACH on the new UL BWP of the SpCell on the first available UL slot occurs right after slot n+TBWPswitchDelay +1, where TBWPswitchDelay is defined in Table 8.6.2-1
Non-overlapping condition for the old and new UL BWPs:
Observation # 1: Upon consistent UL LBT failures in the old active UL BWP, the UE should switch to new UL BWP which does not suffer from consistent UL LBT failure.
Proposal # 2: The clarification in terms of frequency separation between the old and new UL BWPs is not necessary.  
Proposal # 3: If needed the existing wording, “..the UE shall switch the active UL BWP to an UL BWP configured with PRACH occasion and for which consistent LBT failure has not been triggered as defined in TS 38.321 clause 5.21”, can be clarified to ensure that the UE does not switch to new UL BWP where it experiences also consistent UL LBT failues.


Moderator: CRs are moved to Section 3.3.2
Open issues summary
Active BWP switch triggered by consistent UL LBT failures
Issue 3-1: The ending point of UL BWP switching delay upon detection of consistent UL LBT failure
· Proposals
· Option 1: (ZTE, Huawei)
· UE is ready to transmit RACH
· Option 2: (Qualcomm)
· UE transmits RACH
· Option 3: (Ericsson)
· The UE shall be able to transmit PRACH on the new UL BWP of the SpCell on the first available UL slot occurs right after slot n+TBWPswitchDelay +1, where TBWPswitchDelay is defined in Table 8.6.2-1
· Recommended WF
· Companies to check if Option 3 is agreeable

Issue 3-2: Whether to introduce any non-overlapping condition for the old and new UL BWPs
· Proposals
· Option 1: (ZTE)
· The new BWP shouldn’t contain the old BWP
· Option 2: (Qualcomm, Ericsson)
· No condition to be added on the relative frequency location of new UL BWP
· Option 3: (Huawei)
· If it is agreed to define the restriction on frequency locations of old and new BWPs, RAN2 shall be informed of the conclusion
· Option 4: (Ericsson)
· UE does not switch to new UL BWP where it experiences also consistent UL LBT failures
· Recommended WF
· More discussions are needed.


Companies views’ collection for 1st round 
Open issues 
Issue 3-1: The ending point of UL BWP switching delay upon detection of consistent UL LBT failure 
	Company
	Comments

	XXX
	



Issue 3-2: Whether to introduce any non-overlapping condition for the old and new UL BWPs 
	Company
	Comments

	XXX
	




CRs/TPs comments collection
Moderator: The baseline CR is recommended according to agreed job partition in R4-1912663.
	Requirements
	Comments
	CR responsibility

	
	
	TS 36.133
	TS 38.133

	Active BWP switching delay and interruption
	
	N/A
	Huawei

	Interruption
	
	Ericsson
	Ericsson



	CR/TP number
	Comments collection

	R4-2007693
(Huawei, 38.133)

	Moderator: Endorsed in last meeting. May need to be revised to capture agreements in Issue 3-1 and Issue 3-2.

	
	Company A

	
	Company B

	R4-2007984
(Ericsson, 38.133)

	Moderator: Endorsed in last meeting

	
	Company A

	
	Company B

	R4-2007985
(Ericsson, 36.133)

	Moderator: Endorsed in last meeting

	
	Company A

	
	Company B



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:



Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”





[bookmark: _GoBack]Topic #4: RLM and link recovery procedures (AI 6.1.5.10)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006014
	ZTE Corporation
	Proposal 1: The OOS evaluation period shall be extended based on unavailable SSBs (Lout).

	R4-2006158
	Qualcomm Incorporated

	Observation 1. UE can signal capability to support only semi-static channel access mode, only dynamic channel access mode, or both. 
Observation 2. In semi-static channel access mode, UE can assume that unavailability of DL due to LBT in a fixed frame period leads to unavailability of all consecutive SSBs within the same fixed frame period. 
Proposal 1. UE capabilities N1 and N2 to be differentiated in semi-static channel access mode and dynamic channel access mode. 
Proposal 2. For semi-static channel access mode, N1 = N2 = 1.
Proposal 3. Except for initial access, Q factor is always known to UE.
Proposal 4. The OOS evaluation period is scaled by a fixed scalar of 1.0.
Proposal 5. RAN4 to decide on working on CSI-RS based RLM requirement after receiving LS reply from RAN1.

	R4-2006858
	MediaTek inc.
	Observation 1: Extending OOS evaluation period based on Lout is not practical under low SNR condition. The mis-detection rate of SSB presence detection would be >10% when the SNR<-5dB.
Observation 2: For Option 2, OOS could be indicated in the SNR higher than Oout, because of mis-detection on SSB.
Observation 3: For Option 3, the chance to trigger OOS indication mistakenly can be reduced.
Proposal 1: For SSB-based RLM, the OOS evaluation period is scaled by a fixed scaler and the samples whose SNR is higher than X dB will be excluded for OOS evaluation (Option 3). 
Proposal 2: OOS evaluation period is based on (10 + L) samples, where L is:
•	L = 14 for Max(TDRX,TSSB)≤40 where TDRX =0 for non-DRX
•	L = 10 for 40<Max(TDRX, TSSB)≤320
•	L = 6 for TDRX >320

	R4-2007264
	Nokia, Nokia Shanghai Bell
	1. The SINR in unlicensed spectrum is likely to be higher than in licensed spectrum, however, it is not possible to guarantee that this will always be the case.
Observation 1: There is no consensus in whether the UE can distinguish missing RLM-RS (due to LBT failure) from RLM-RS received with low SINR, therefore it cannot be assumed in the RAN4 requirements.
1. Extend the SSB based RLM OOS evaluation period by a fixed factor.
1. Define the SSB based RLM OOS evaluation period based on a fixed extension as follows: 
L = 14 for max(TSSB, TDRX) ≤ 40, 
L = 10 for 40 <Max(TDRX, TSSB)≤320 
L = 6 for TDRX >320
Observation 2: The mechanism introduced by RAN1, herein referred to as “beam cycling”, is only useful for LBE networks. 
RAN4 to define different requirements for FBE and LBE mode.
N1 is not defined for FBE mode. In FBE mode, as the UE may monitor only the first Q candidate SS/PBCH block indexes of the discovery burst transmission window in any case for which the UE is aware of the timing of the corresponding cell.
Observation 3: The spectrum load is not under the gNB control. It depends on the number of nodes that are competing for the channel access, and on the traffic load. 
Observation 4: In low spectrum load scenarios, it is not expected for the gNB to configure a long DRS transmission window, since it would be wasting resources without any real benefit to the network.  
Observation 5: In high spectrum load scenarios, RAN1 design allows for longer DRS transmission windows. If UEs are not monitoring these candidate positions, there is no gain in the RAN1 design. 
Observation 6: For LBE, for an LBT success probability of 20% and Q=1 a probability above 90% that the SSB is within a monitoring window is only achieved with at least 11 candidate positions.
Observation 7: The previous observation considers a simplified LBT model with uncorrelated probability of LBT success for each candidate position. In real deployments, it is expected that the probability of LBT failure is correlated between neighbour candidate positions. E.g. the duration of a transmission in 5GHz spectrum can be up to 10 ms [11].
RAN4 to wait for RAN1 feedback for the discussion of N1 values for LBE mode.
Adopt the same approach for CSI-RS based RLM as in SSB based RLM, and define the in-sync evaluation period as:
	Configuration
	TEvaluate_in_CSI-RS (ms) 

	no DRX
	Max(100, Ceil((Min+Lin-CSI-RS)×P) × TCSI-RS)

	DRX ≤ 320ms
	Max(100, Ceil(1.5×(Min+Lin-CSI-RS)×P)× Max(TDRX, TCSI-RS))

	DRX > 320ms
	Ceil((Min+Lin-CSI-RS)×P) × TDRX

	NOTE 1:	TCSI-RS is the periodicity of the CSI-RS resource configured for RLM. The requirements in this table apply for TCSI-RS equal to 5 ms, 10ms, 20 ms or 40 ms. TDRX is the DRX cycle length.
NOTE 2: Lin-CSI-RS is the number of CSI-RS not available at the UE during TEvaluate_in_CSI-RS, and Lin-CSI-RS < Lin-CSI-RS_max
NOTE 3: Lin-CSI-RS_max = TBD for max(TDRX, TCSI-RS)≤ 40, where TDRX = 0 for non-DRX, Lin-CSI-RS_max = TBD for 40<max(TDRX, TCSI-RS)≤ 320 and Lin-CSI-RS_max = TDB for TDRX > 320.


Adopt the same approach for CSI-RS based RLM as the proposed for SSB based RLM, and define the extension of the out-of-sync evaluation period based on a fixed number of samples as follows:
	Configuration
	TEvaluate_out_CSI-RS (ms) 

	no DRX
	Max(200, Ceil((Mout+Lout-CSI-RS)×P) × TCSI-RS)

	DRX ≤ 320ms
	Max(200, Ceil(1.5×(Mout+Lout-CSI-RS)×P)× Max(TDRX, TCSI-RS))

	DRX > 320ms
	Ceil((Mout+Lout-CSI-RS)×P) × TDRX

	NOTE 1:	TCSI-RS is the periodicity of the CSI-RS resource configured for RLM. The requirements in this table apply for TCSI-RS equal to 5 ms, 10ms, 20 ms or 40 ms. TDRX is the DRX cycle length.
NOTE 2: Lout-CSI-RS = TBD for max(TDRX, TCSI-RS)≤ 40, where TDRX = 0 for non-DRX, Lout-CSI-RS= TBD for 40<max(TDRX, TCSI-RS)≤ 320 and Lout-CSI-RS= TDB for TDRX > 320.




	R4-2007341
	OPPO
	Proposal 1: The UE is expected to be able to detect a SSB at any candidate SSB position where the gNB may transmit a SSB.
Observation 1: There is no need to define N1 and N2, and UE should be capable of monitoring all the candidate SSB positions that are QCL’ed.
Proposal 2: The UE should be allowed to stop detecting the remaining candidate SSB positions after it detects at least one SSB for the same SSB index within a given discovery burst transmission window.
Proposal 3: No requirement for the case Q is not provided to UE.
Proposal 4: FBE and LBE should be treated in a same manner. 
Proposal 5: The evaluation period for OOS is scaled by a fixed scaling factor excluding samples whose SNR is higher than [-3] dB.
Proposal 6: CSI-RS based RLM requirement as low priority in Rel-16. 

	R4-2007387
	Ericsson
	Proposal 1: Set the SSB based BFD evaluation period for NR-U by reusing RLM in-sync. The evaluation table is specified as follows:  
	Configuration
	TEvaluate_BFD_SSB (ms) 

	no DRX
	max(50, ceil((5+LBFD)*P)*TSSB)

	DRX cycle ≤ 320ms
	max(50, ceil(1.5*(5+LBFD)*P)*max(TDRX,TSSB))

	DRX cycle > 320ms
	ceil((5+LBFD)*P)*TDRX

	Note 1:	TSSB is the periodicity of SSB in the set . TDRX is the DRX cycle length.
Note 2:	LBFD is the number of SSBs not available at the UE during TEvaluate_BFD_SSB where LBFD ≤ LBFD_max.
Note 3:	LBFD_max=7 for Max(TDRX, TSSB) ≤ 40ms where TDRX=0 for no DRX, LBFD_max=5 for 40ms < Max(TDRX, TSSB) ≤ 320ms, and LBFD_max =3 for TDRX > 320ms.



Proposal 2: If LBFD > LBFD,max, UE behavior is the same as if the radio link quality is below Qout_LR, i.e., the beam failure instance indication to the higher layers.
Proposal 3: For CSI-RS based BFD, RAN4 should wait for the conclusion of CSI-RS validation discussed in RAN1.
Proposal 4: If RAN1 agree with the mechanism of CSI-RS validation, set the CSI-RS based BFD evaluation period considering LBT failure as follows:
	Configuration
	TEvaluate_BFD_CSI-RS (ms) 

	no DRX
	max(50, ceil((MBFD+LBFD)*P)*TCSI-RS)

	DRX cycle ≤ 320ms
	max(50, ceil(1.5*(MBFD+LBFD)*P)*max(TDRX,TCSI-RS))

	DRX cycle > 320ms
	ceil((MBFD+LBFD)*P)*TDRX

	Note 1:	TCSI-RS is the periodicity of CSI-RS in the set . TDRX is the DRX cycle length.
Note 2:	LBFD is the number of CSI-RSs not available at the UE during TEvaluate_BFD_CSI-RS where LBFD ≤ LBFD_max.
Note 3:	LBFD_max=Ceil([1.4] x MBFD) for Max(TDRX, TCSI-RS) ≤ 40ms where TDRX=0 for no DRX, LBFD_max=MBFD for 40ms < Max(TDRX, TCSI-RS) ≤ 320ms, and LBFD_max =Ceil([0.6] x MBFD) for TDRX > 320ms.


MBFD is the number of CSI-RSs and set MBFD=10 if the CSI-RS resource(s) in set  used for BFD is transmitted with Density = 3.
Proposal 5: Set the SSB based CBD evaluation period for NR-U as follows: 
	Configuration
	TEvaluate_CBD_CBD (ms) 

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

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

	Note 1:	TDRS is the periodicity of DRS in the set . TDRX is the DRX cycle length.
Note 2: 	LCBD is the number of SSBs not available at the UE during TEvaluate_CBD_SSB where LCBD ≤ LCBD_max.
Note 3:	LCBD,max=7 for Max(TDRX,TSSB) ≤ 40ms where TDRX=0 for non-DRX, LCBD_max=5 for 40ms < Max(TDRX, TSSB) ≤ 320ms, and LCBD_max=3 for TDRX > 320ms.



Proposal 6: If LCBD > LCBD,max, UE behavior is same as the case UE cannot find any candidates. 
Proposal 7: For CSI-RS based CBD, RAN4 should wait for the conclusion of CSI-RS validation discussed in RAN1.
Proposal 8: If RAN1 agree with the mechanism of CSI-RS validation, set the CSI-RS based CBD evaluation period considering LBT failure as follows:
	Configuration
	TEvaluate_CBD_CSI-RS (ms) 

	no DRX, DRX cycle ≤ 320ms
	max(25, ceil((MCBD+LCBD)*P)*TCSI-RS)

	DRX cycle > 320ms
	ceil((MCBD+LCBD)*P)*TDRX

	Note 1:	TCSI-RS is the periodicity of CSI-RS in the set  . TDRX is the DRX cycle length.
Note 2:	LCBD is the number of CSI-RSs not available at the UE during TEvaluate_CBD_CSI-RS where LCBD ≤ LCBD_max.
Note 3:	LCBD_max= MCBD for Max(TDRX, TCSI-RS) ≤ 40ms where TDRX=0 for no DRX, LCBD_max=Ceil([1.6] x MCBD) for 40ms < Max(TDRX, TCSI-RS) ≤ 320ms, and LCBD_max =Ceil([2.3] x MCBD) for TDRX > 320ms.


MCBD is the number of CSI-RSs and set MBFD=3 if the CSI-RS resource(s) in set  used for CBD is transmitted with Density = 3.

	R4-2007703

	Huawei, Hisilicon
	Observation 1: 
Potential ways to define N1/N2:
Option1: Introduce a new capability signalling to indicate the supported N1 and N2 
Option 2: Define N1/N2 as constant number in TS 38.133
Proposal 1: RAN4 shall confirm the assumption that UE is not able to distinguish the unavailable RLM-RS in low SNR in NR-U.
Proposal 2: The OOS evaluation period is extended as: (NExpected-navailable)*M+ navailable, where NExpected is the expected number of samples, which could be same as that in licensed band; navailable is the number of available samples (SNR>X dB) within the evaluation period; M is a fixed scaler. 
Proposal 3: The requirement for both CSI-RS and SSB abased RLM/BFD/CBD shall be defined in Rel-16.
Proposal 4: The changes suggested in LS from RAN1 is needed, and it shall be applied to both R15 and R16 spec for consistency. 

	R4-2007970
	Ericsson
	SSB-based RLM:
Proposal 1: RLM out-of-sync requirements are specified based on Option 2, i.e., evaluation period depends on Lout (Lout ≤ Lout,max), where Lout is the number of SSBs not available at the UE during TEvaluate_out_SSB
Proposal 2: Detection based on multiple samples could be assumed at low SINRs (e.g., Es/Iot<-6 dB), to facilitate the UE ability to determine the presence of SSBs.
Proposal 3: Lout,max values are as follows:
· Lout,max = 14 for Max(TDRX,TSSB)≤40 where TDRX=0 for non-DRX
· Lout,max = 10 for 40<Max(TDRX,TSSB)≤320
· Lout,max = 6 for TDRX>320
Proposal 4: Upon exceeding Lout,max for one RLM-RS resource the UE behaviour is the same as if the radio link quality for this RLM-RS resource were below Qout.
CSI-RS based RLM:
Proposal 5: For CSI-RS based RLM in-sync, adopt the approach based on Lout, where Lout ≤Lout,max is the number of SSBs not available at the UE, i.e., what has been already agreed for SSB-based RLM in-sync.
Proposal 6: The evaluation period for CSI-RS based RLM in-sync is specified as shown in the table below:
	Configuration
	TEvaluate_in_CSI-RS (ms) 

	no DRX
	Max(100, Ceil((10+Lin,CSI-RS)×P) × TCSI-RS)

	DRX ≤ 320ms
	Max(100, Ceil(1.5×(10+Lin,CSI-RS)×P)× Max(TDRX, TCSI-RS))

	DRX > 320ms
	Ceil((10+Lin,CSI-RS)×P) × TDRX

	NOTE 1: TCSI-RS is the periodicity of the CSI-RS configured for RLM. TDRX is the DRX cycle length.
NOTE 2: Lin,CSI-RS is the number of CSI-RS resources not available at the UE during TEvaluate_in_CSI-RS, where Lin,CSI-RS≤ Lin,CSI-RS,max.
NOTE 3: Lin,CSI-RS,max = TBD for Max(TDRX,TCSI-RS)≤40 where TDRX=0 for non-DRX,
Lin,CSI-RS,max = TBD for 40<Max(TDRX,TCSI-RS)≤320,
Lin,CSI-RS,max = TBD for TDRX>320


Proposal 7: The Lin,CSI-RS,max values are as follows:
· Lin,CSI-RS,max = [14] for Max(TDRX,TCSI-RS)≤40 where TDRX =0 for non-DRX
· Lin,CSI-RS,max = [10] for 40<Max(TDRX,TCSI TCSI RS)≤320
· Lin,CSI-RS,max = [6] for TDRX >320
Proposal 8: UE behaviour when Lin,CSI-RS,max is exceeded: the same as for SSB-based RLM in-sync.
Proposal 9: For CSI-RS based RLM out-of-sync, adopt the approach based on Lout, where Lout ≤Lout,max is the number of SSBs not available at the UE.


Moderator: CRs are moved to Section 4.3.2
Open issues summary
SSB-based RLM
Issue 4-1: The set of SSBs that UE is required to monitor 
· Background: 
· In last meeting, RAN4 agreed to introduce UE capability. An LS was sent to ask RAN1 to decide the numbers
· Proposals
· Option 1: (Qualcomm)
· UE capabilities N1 (and N2) to be differentiated in semi-static channel access mode and dynamic channel access mode.
· For semi-static channel access mode, N1 (= N2) = 1.
· Option 2: (Nokia)
· N1 is not defined for FBE mode. RAN4 to wait for RAN1 feedback for N1 values for LBE mode
· Option 3: (OPPO)
· The UE is expected to be able to detect a SSB at any candidate SSB position where the gNB may transmit a SSB. FBE and LBE should be treated in a same manner.
· Recommended WF
· Companies to provide view on whether to wait for RAN1 or to progress on FBE first.
· Note that same issue is discussed in Issue 1-1 and Issue 5-1. Consistency is required. 

Issue 4-2: Whether UE is able to distinguish the unavailable RLM-RS in low SNR in NR-U 
· Proposals
· Option 1: (Huawei)
· UE is not able to distinguish the unavailable RLM-RS in low SNR in NR-U
· Option 2: (Ericsson)
· If needed, detection based on multiple samples could be assumed at low SINRs (e.g., Es/Iot<-6 dB), to facilitate the UE ability to determine the presence of SSBs
· Recommended WF
· Need more discussion. 

Issue 4-3: SSB-based OOS evaluation period 
· Background: 2 options in agreed WF R4-2005367 in last meeting
· Option 2: OOS evaluation is based on Lout, where Lout ≤Lout,max is the number of SSBs not available at the UE during TEvaluate_out_SSB 
· Option 3: The evaluation period is scaled by a fixed scaler
· FFS: excluding samples whose SNR is higher than X dB
· Proposals
· Option 1a: (Qualcomm)
· The OOS evaluation period is scaled by a fixed scalar of 1.0.
· Option 1b (Nokia)
· Extend the SSB based RLM OOS evaluation period by a fixed factor.
· Define the SSB based RLM OOS evaluation period based on a fixed extension as follows: 
· L = 14 for max(TSSB, TDRX) ≤ 40, 
· L = 10 for 40 <Max(TDRX, TSSB)≤320 
· L = 6 for TDRX >320
· Option 2: (Ericsson, [ZTE])
· Evaluation period depends on Lout (Lout ≤ Lout,max), where Lout is the number of SSBs not available at the UE during TEvaluate_out_SSB
· Lout,max = 14 for Max(TDRX,TSSB)≤40 where TDRX=0 for non-DRX
· Lout,max = 10 for 40<Max(TDRX,TSSB)≤320
· Lout,max = 6 for TDRX>320
· Upon exceeding Lout,max for one RLM-RS resource the UE behaviour is the same as if the radio link quality for this RLM-RS resource were below Qout.
· Option 3a: (MediaTek)
· The OOS evaluation period is scaled by a fixed scaler and the samples whose SNR is higher than X dB will be excluded for OOS evaluation
· OOS evaluation period is based on (10 + L) samples, where L is:
· L = 14 for Max(TDRX,TSSB)≤40 where TDRX =0 for non-DRX
· L = 10 for 40<Max(TDRX, TSSB)≤320
· L = 6 for TDRX >320
· Option 3b: (OPPO)
· The evaluation period for OOS is scaled by a fixed scaling factor excluding samples whose SNR is higher than [-3] dB
· Option 3c: (Huawei)
· The OOS evaluation period is extended as: (NExpected-navailable)*M+ navailable, where NExpected is the expected number of samples, which could be same as that in licensed band; navailable is the number of available samples (SNR>X dB) within the evaluation period; M is a fixed scaler.
· Recommended WF
·  Need more discussion

Issue 4-4: Availability of Q factor
· Proposals
· Option 1: (Qualcomm)
· Except for initial access, Q factor is always known to UE. 
· Option 2: (OPPO)
· No requirement for the case Q is not provided to UE.
· Recommended WF
· Companies to check if Options 1 and 2 can be merged, e.g., For SSB-based RLM, Q factor is always known to UE. Otherwise, requirement does not apply.

CSI-RS based RLM
Issue 4-5-1: Whether and when to start discuss CSI-RS based RLM requirement
· Proposals
· Option 1: (Qualcomm)
· RAN4 to decide on working on CSI-RS based RLM requirement after receiving LS (R4-2005377) reply from RAN1. 
· Option 2a: (Huawei, Ericsson, Nokia)
· The requirement for both CSI-RS and SSB abased RLM/BFD/CBD shall be defined in Rel-16. 
· Option 3: (OPPO)
· CSI-RS based RLM requirement as low priority in Rel-16 
· Recommended WF
· Need more discussion
Issue 4-5-2: Evaluation period for CSI-RS RLM in-sync
· Proposals
· Option 1 (Ericsson, Nokia, Nokia Shanghai Bell): Same as the already agreed approach for SSB-based RLM in-sync (i.e., based on Lin, where Lin ≤Lin,max)
· Recommended WF
· Discuss the proposals
Issue 4-5-3: Evaluation period for CSI-RS RLM out-of-sync
· Proposals
· Option 1 (Ericsson): based on Lin, where Lin ≤Lin,max
· Option 2 (Nokia): 
Adapt the same approach for extending evaluation period for CSI-RS based RLM as the proposed for SSB based RLM, e.g., fixed scaling or depending on LBT.TBD the values  
· Recommended WF
· Discuss the proposals

BFD requirements
Issue 4-6: SSB based BFD requirement
· Proposals
· Option 1: (Ericsson)
· Set the SSB based BFD evaluation period for NR-U by reusing RLM in-sync. The evaluation table is specified as follows:  
	Configuration
	TEvaluate_BFD_SSB (ms) 

	no DRX
	max(50, ceil((5+LBFD)*P)*TSSB)

	DRX cycle ≤ 320ms
	max(50, ceil(1.5*(5+LBFD)*P)*max(TDRX,TSSB))

	DRX cycle > 320ms
	ceil((5+LBFD)*P)*TDRX

	Note 1:	TSSB is the periodicity of SSB in the set . TDRX is the DRX cycle length.
Note 2:	LBFD is the number of SSBs not available at the UE during TEvaluate_BFD_SSB where LBFD ≤ LBFD_max.
Note 3:	LBFD_max=7 for Max(TDRX, TSSB) ≤ 40ms where TDRX=0 for no DRX, LBFD_max=5 for 40ms < Max(TDRX, TSSB) ≤ 320ms, and LBFD_max =3 for TDRX > 320ms.


· If LBFD > LBFD,max, UE behavior is the same as if the radio link quality is below Qout_LR, i.e., the beam failure instance indication to the higher layers.
· Recommended WF
· Companies to provide comment on Option 1

Issue 4-7: CSI-RS based BFD requirement
· Proposals
· Option 1: (Ericsson)
· RAN4 should wait for the conclusion of CSI-RS validation discussed in RAN1.
· Recommended WF
· Companies to provide comment on Option 1

CBD requirements
Issue 4-8: SSB based CBD requirement
· Proposals
· Option 1: (Ericsson)
· Set the SSB based CBD evaluation period for NR-U as follows:
	Configuration
	TEvaluate_CBD_CBD (ms) 

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

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

	Note 1:	TDRS is the periodicity of DRS in the set . TDRX is the DRX cycle length.
Note 2: 	LCBD is the number of SSBs not available at the UE during TEvaluate_CBD_SSB where LCBD ≤ LCBD_max.
Note 3:	LCBD,max=7 for Max(TDRX,TSSB) ≤ 40ms where TDRX=0 for non-DRX, LCBD_max=5 for 40ms < Max(TDRX, TSSB) ≤ 320ms, and LCBD_max=3 for TDRX > 320ms.



· If LCBD > LCBD,max, UE behavior is same as the case UE cannot find any candidates.
· Recommended WF
· Is Option 1 agreeable?

Issue 4-9: CSI-RS based CBD requirement
· Proposals
· Option 1: (Ericsson)
· RAN4 should wait for the conclusion of CSI-RS validation discussed in RAN1.
· Recommended WF
· Companies to provide comment on Option 1

Companies views’ collection for 1st round 
Open issues 
Issue 4-1: The set of SSBs that UE is required to monitor 
	Company
	Comments

	XXX
	



Issue 4-2: Whether UE is able to distinguish the unavailable RLM-RS in low SNR in NR-U
	Company
	Comments

	XXX
	



Issue 4-3: SSB-based OOS evaluation period 
	Company
	Comments

	XXX
	



Issue 4-4: Availability of Q factor
	Company
	Comments

	XXX
	



Issue 4-5: Whether and when to start discuss CSI-RS based RLM requirement
	Company
	Comments

	XXX
	



Issue 4-6: SSB based BFD requirement
	Company
	Comments

	XXX
	



Issue 4-7: CSI-RS based BFD requirement
	Company
	Comments

	XXX
	



Issue 4-8: SSB based CBD requirement
	Company
	Comments

	XXX
	



Issue 4-9: CSI-RS based CBD requirement
	Company
	Comments

	XXX
	



CRs/TPs comments collection
Moderator: The baseline CR is recommended according to agreed job partition in R4-1912663.
	Requirements
	Comments
	CR responsibility

	
	
	TS 36.133
	TS 38.133

	RLM
	
	N/A
	Ericsson




	CR/TP number
	Comments collection

	R4-2007263
(Nokia, RLM)

	Moderator: Collect comments on all CRs. The company responsible for the final CR will provide the final CR, based on the collected comments.

	
	Company A

	
	Company B

	R4-2007388
(Ericsson, LR)
	Company A

	
	Company B

	
	

	R4-2007698
(Huawei, RLN, R15)
	Moderator: Collect comments on all CRs. The company responsible for the final CR will provide the final CR, based on the collected comments.

	
	Company A

	
	Company B

	R4-2007699
(Huawei, RLN, R16)
	Moderator: Collect comments on all CRs. The company responsible for the final CR will provide the final CR, based on the collected comments.

	
	Company A

	
	Company B

	R4-2007971
(Ericsson, RLM)
	Moderator: Collect comments on all CRs. The company responsible for the final CR will provide the final CR, based on the collected comments.

	
	Company A

	
	Company B



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:



Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”





Topic #5: Timing (AI 6.1.5.13)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006013
	ZTE Corporation
	Proposal 1: At least one SSB shall be available at UE during last 160 ms.
Proposal 2: If the current timing reference cell is unavailable at the UE for more than 160 ms then the UE is allowed to use any of available activated SCell(s) at the UE in STAG as a new reference cell.

	R4-2006162

	Qualcomm Incorporated
	Proposal 1. The value of N is at least one. Whether it needs to be greater than one depends on the reply LS from RAN1 and cannot be discussed before then.
Proposal 2. If a reference cell on a carrier frequency belonging to the PTAG/STAG, which is subject to CCA, is unavailable at the UE for more than 160 ms then the UE is allowed to use any of available activated SCell(s) at the UE in PTAG/STAG as a new reference cell.

	R4-2006862
	MediaTek inc.
	Proposal 1: If a reference cell is unavailable, UE should be allowed to use any of available activated SCell as a new reference cell, provided that the UE meets all the transmit timing requirements defined in section 7.1.2.

	R4-2007094
	Ericsson
	· If a reference cell on a carrier frequency belonging to the PTAG, which is subject to CCA, is unavailable at the UE for more than 160 ms then the UE [is allowed or shall] use any of available activated SCell(s) at the UE in PTAG as a new reference cell. 
· If a reference cell on a carrier frequency belonging to the STAG, which is subject to CCA is unavailable at the UE for more than 160 ms then the UE [is allowed or shall] use any of available activated SCell(s) at the UE in STAG as a new reference cell.



Moderator: CRs are moved to Section 5.3.2

Open issues summary
UL Tx timing requirement
Issue 5-1: Definition of “reference cell is available”
· Proposals
· Option 1: (ZTE, [Qualcomm])
· At least one SSB shall be available at UE during last 160 ms
· Option 2: (Qualcomm)
· RAN4 to discuss this after RAN1 replies the LS R4-2005418  
· Recommended WF
· Note that same issue is discussed in Issue 1-1 and Issue 4-1. Consistency is required.

Issue 5-2: If a reference cell on a carrier frequency belonging to the PTAG/STAG, which is subject to CCA, is unavailable at the UE for more than 160 ms then the UE [is allowed to or shall] use any of available activated SCell(s) at the UE in PTAG/STAG as a new reference cell
· Proposals
· Option 1: (ZTE, Qualcomm, MediaTek)
· ‘is allowed’
· Option 2: (Ericsson)
· ‘shall’
· Recommended WF
· TBD

Companies views’ collection for 1st round 
Open issues 
Issue 5-1: Definition of “reference cell is available”
	Company
	Comments

	XXX
	


 
Issue 5-2: If a reference cell on a carrier frequency belonging to the PTAG/STAG, which is subject to CCA, is unavailable at the UE for more than 160 ms then the UE [is allowed or shall] to use any of available activated SCell(s) at the UE in PTAG/STAG as a new reference cell
	Company
	Comments

	XXX
	


 

CRs/TPs comments collection
Moderator: The baseline CR is recommended according to agreed job partition in R4-1912663.
	[bookmark: _Hlk38215561]Requirements
	Comments
	CR responsibility

	
	
	TS 36.133
	TS 38.133

	UE timing related requirements
	MRTD
	N/A
	MTK

	
	UE transmit timing
	N/A
	MTK

	
	MTTD
	N/A
	MTK

	
	TA
	N/A
	MTK

	
	UE timer accuracy (UE-specific, not cell-specific requirement)
	N/A
	MTK



	CR/TP number
	Comments collection

	R4-2006863
(MediaTek)
	Moderator: Collect comments on all CRs. The company responsible for the final CR will provide the final CR, based on the collected comments.

	
	Company A

	
	Company B

	R4-2007097
(Ericsson)

	Moderator: Collect comments on all CRs. The company responsible for the final CR will provide the final CR, based on the collected comments.

	
	Company A

	
	Company B



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:



Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”







