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Introduction
In RAN #89e meeting a new WI on Extending current NR operation to 71GHz was approved. During the RAN4 #99 the initial scope of RRM work for NR_ext_to_71GHz WI was defined and captured in the way forward R4-2108354. Further discussion was split into two email threads. The discussion in the first email thread can be retraced through R4-2115405 with corresponding WF R4-2115351 for RAN4 #100-e, through R4-2120370 with corresponding WF R4-2120316 for RAN4 #101-e, through R4-2202733 with corresponding WF R4-2202657 for RAN4 #101-bis-e, and through R4-2207065 with corresponding WF R4-2206919 for RAN4 #102-e. For the second email thread the discussion can be retraced through R4-2115406 with corresponding WF R4-2115352 for RAN4 #100-e, through R4-2120371 with corresponding WF R4-2120317 for RAN4 #101-e, through R4-2202734 with corresponding WF R4-2202659 for RAN4 #101-bis-e, and through R4-2207066 with corresponding WF R4-2206924 for RAN4 #102-e.
Current email discussion document covers the below agenda item:
10.16.8.6	LBT impacts on RRM requirements
The discussion will be mostly focused on the last agenda item in the list - LBT impacts on RRM requirements. 
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: Companies are expected to provide views and/or comments on the listed open issues. 
· 2nd round: Continue discussion on the open issues. Focus on draft CRs review.
For the Email discussion guidelines please refer to the Meeting Arrangements document provided by RAN4 chair before the meeting.
Topic #1: LBT impacts on RRM requirements
Topic #1 handles the issue identified related with LBT impacts on RRM requirements for FR2-2. The previously approved WF related to this topic is in R4-2206924.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2207784
	Apple
	LBT impacts on RRM requirements for NR operation in 52.6GHz - 71GHz:
Proposal 1: The same concept of SSB/SMTC occasions group applies to RLM OOS and BFD. The scaling approach and the same scaling factor as adopted for NR-U is reused.
In addition, we also need to consider a larger scaling factor N for FR2-2. Therefore, we propose:
Proposal 2: X is set as max(2560ms, 2*N*160ms). 

	R4-2208056
	Intel Corporation
	Discussion on LBT impacts on RRM requirements for NR 52.6 – 71 GHz:
Proposal 1: Specify the above evaluation period requirements for RLM with LBT in FR2-2.
<TP starts>
Table 8.1A.2.2-2: Evaluation period TEvaluate_out_SSB,CCA and TEvaluate_in_SSB,CCA for FR2-2
	Configuration
	TEvaluate_out_SSB,CCA (ms)
	TEvaluate_in_SSB,CCA (ms)

	
	
	

	no DRX
	Max(200, Ceil((10 + 2  Lout)  P  N)  TSSB)
	Max(100, Ceil((5 +Lin)*P* N)*TSSB)

	DRX cycle≤320
	Max(200, 1.5*Ceil((10 + 2  Lout)   P  N )  Max(TDRX,TSSB))
	Max(100, Ceil(1.5*(5 +Lin)*P* N)*Max(TDRX,TSSB))

	DRX cycle>320
	Ceil((10 + 2  Lout)   P  N)  TDRX
	Ceil((5+Lin)*P* N)*TDRX

	NOTE 1:	TSSB is the periodicity of the SSB configured for RLM. TDRX is the DRX cycle length.
NOTE 2:	When DRX is not configured, Lin is the number of RLM-RS SSB occasions groups which are not available at the UE during TEvaluate_in_SSB,CCA, where Lin ≤ Lin,max. A RLM-RS SSB occasions group consists of N consecutive RLM-RS SSB occasions, and the RLM-RS SSB occasions group is not available at the UE when at least one RLM-SSB occasion in the group is not transmitted by the gNB. When DRX is configured, Lin is the number of DRX cycles groups which are not available at the UE during TEvaluate_in_SSB,CCA, where Lin ≤ Lin,max. A DRX group consists of N DRX cycles, and the DRX group is not available when there is at least one DRX in which at least one RLM-RS SSB occasion is not available. The UE is not required to determine the availability of SSB occasions more frequent than once per DRX cycle length, when configured with DRX.
NOTE 3:	Lin,max=7 for Max(TDRX,TSSB) ≤ 40 assuming TDRX=0 for non-DRX case, 
	Lin,max=5 for 40<Max(TDRX,TSSB)≤320,
	Lin,max=3 for TDRX>320.
NOTE 4:   Lout is the number of number of SSB/SMTC occasions groups not available at UE.


<TP ends>

	R4-2208057
	Intel Corporation
	DraftCR for FR2-2 LBT support in RRC_IDLE, RRC_INACTIVE and RRC_CONNECTED state mobility requirements

	R4-2208472
	MediaTek inc.
	Discussion on LBT impacts on RRM requirements in FR2-2:
Observation 1: In FR1 NR-U, the existing RLM OOS and BFD requirements are extended by a fixed number of samples, rather than extended by the number of SSB/SMTC occasions (groups) not available.
Proposal 1: With LBT, the FR2-2 RLM OOS and BFD requirements are extended by K SSB/SMTC occasions groups, where K is the extending parameter which is regardless whether the SSB/SMTC occasions groups are available at UE or not, and K=1.
Proposal 2: With LBT, for the FR2-2 RLM OOS and BFD requirements, same requirements for the case with channel condition of SNR >= -7 dB and the case with channel condition of SNR < - 7dB.

	R4-2208948
	Huawei, HiSilicon
	Discussion on LBT impacts for extending NR operation to 71GHz:
Observation 1: In Rel-16 NR-U, the evaluation time of RLM OOS and BFD are extended to fixed measurement time.
Proposal 1: Consider more dynamic evaluation period for RLM OOS and BFD as other RRM requirements compared with the fixed window defined in Rel-16 NR-U.
Proposal 2: Define the evaluated period of RLM and BFD as X +w*L, where X is the number of SSBs needed in licensed band, w is the scheduling factor which could be larger than 1, and L is the number of unavailable SSBs within X. It should be noted that L is different from that in other RRM requirements, where L is the number of SSBs which may be unavailable due to LBT failure or deep fading.
Proposal 3: The requirement apply provided any two measurement shall not be separated in time by more than the maximum time requirement for the cell to remain known.
Observation 2: UE may not know whether there could be unavailable SSB due to LBT failure.
Proposal 4: Discuss whether UE can assume LBT is always used when UE performs measurement in unlicensed band.

	R4-2208949
	Huawei, HiSilicon
	Draft CR on RLM and Link recovery procedures for unlicensed operation in FR2-2

	R4-2209051
	Nokia, Nokia Shanghai Bell
	Draft CR to TS 38.133 Intra-frequency measurement requirements with CCA in FR2-2

	R4-2209053
	Nokia, Nokia Shanghai Bell
	Discussion on RRM requirements with CCA in FR2-2:
Proposal 1: Within the set of measurements any two measurements shall not be separated in time by more than 2 seconds when no DRX is configured.
Proposal 2: Within the set of measurements any two measurements shall not be separated in time by more than max(1 DRX occasion group duration, 2 seconds) when DRX is configured.
Proposal 3: The requirements do not apply if two measurements exceed the maximum separation.
Observation 1: RAN1 has defined L3-RSSI measurements in FR2-2, which are based on the solutions for FR1. RSSI measurements are still based on RMTC configuration, and the duration of the measurement is defined by measDurationSymbols-r16, which was extended to support 120 kHz, 480 kHz and 960 kHz SCS. 
Observation 2: The main differences between RSSI measurements in FR1 and FR2-2 are: in FR2-2 the RSSI measurement bandwidth and the TCI state can be configured in the RMTC-Config.
Proposal 4: Define the measurement period for intra-frequency RSSI measurements without measurement gaps when SMTC and RMTC are overlapping as:
	Condition NOTE1,2
	T RSSI_measurement_period_intra_cca

	No DRX
	max(reportInterval, rmtc-Periodicity*CSSFoutside_gap,i)

	DRX
	max(reportInterval, max(rmtc-Periodicity, DRX cycle) *CSSFoutside_gap,i)

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1
NOTE 2:	CSSFoutside_gap, i is a carrier specific scaling factor and is determined according to CSSF outside_gap,i in clause 9.1.5.1 for measurement conducted outside measurement gap.


Proposal 5: Define the measurement period for intra-frequency RSSI measurements without measurement gaps when SMTC and RMTC are not overlapping as:
	Condition NOTE1,2
	T RSSI_measurement_period_intra_cca

	No DRX
	max(reportInterval, Nintra-MO*rmtc-Periodicity)

	DRX
	max(reportInterval, Nintra-MO*max(rmtc-Periodicity, DRX cycle))

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1
NOTE 2:	Nintra-MO is defined as the number of measurement objects that can be measured without gaps


Proposal 6: Define the measurement period for intra-frequency RSSI measurements with measurement gaps as:
	Condition NOTE1,2
	T RSSI_measurement_period_intra_cca

	No DRX
	max(reportInterval, max(rmtc-Periodicity, MGRP) x CSSFintra)

	DRX
	max(reportInterval, max(rmtc-Periodicity, MGRP, DRX cycle) x CSSFintra)

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1
NOTE 2:	CSSFintra is a carrier specific scaling factor and is determined according to CSSFwithin_gap,i in clause 9.1.5.2 for measurement conducted within measurement gaps.


Proposal 7: The scheduling availability during intra-frequency measurements in carrier frequencies with CCA in FR2-2 is the same as the scheduling availability defined for operation without CCA in FR2-2. 
[bookmark: _Hlk101968953]Proposal 8: For operation with LBT, extend the RLM out-of-sync evaluation period by a fixed factor in FR2-2.
Proposal 9: Define the RLM out-of-sync evaluation period for FR2-2 requirements with LBT as:
	Configuration
	TEvaluate_out_SSB,CCA (ms)

	
	

	no DRX
	Max(200, Ceil([12]*P* N)*TSSB)

	DRX cycle≤320
	Max(200, Ceil(1.5*[10]*P* N)*Max(TDRX,TSSB))

	DRX cycle>320
	Ceil([8]*P* N)*TDRX




	R4-2209094
	Ericsson
	On inter_frequency requriements with LBT (draftCR moved from AI 9.15.8.1)

	R4-2209096
	Ericsson
	LBT impacts on RRM requirements for extending NR operation to 71GHz:
Proposal 1: Define Mp  to represent the number of N1 DRX cycles between two successful N1 DRX cycles measurements’, which shall be defined in different requirement separately.
For cell reselection:
Md,p =1/2* Md,max
Me,p =1/2* Me,max 
For intra-frequency and inter-frequency measuremens:
Mpss/sss,p =1/2*Lpss/sss,max
Mind,p =1/2*Lind,max
Mmeas,p =1/2*Lmeas,max


	R4-2210232
	Qualcomm Incorporated
	DraftCR for FR2-2 LBT support in L1-RSRP measurements for reporting 



Open issues summary
[bookmark: _Hlk101970622]Sub-topic 1-1 RLM and BFD evaluation periods
Evaluation periods for RLM and BFD are missing from the endorsed draftCR in the last meeting.
Issue 1-1-1: How to extend RLM OOS evaluation periods due to LBT failure?
· Option 1: For operation with LBT, extend the RLM out-of-sync evaluation period by a fixed factor in FR2-2
	
	Option 1a (k=1)
	Option 1b
	Option 1c…

	No DRX
	10+k
	12
	

	DRX<=320ms
	15+k
	1.5 * 10
	

	DRX>320ms
	10+k
	8
	


· Option 2: Consider more dynamic evaluation period for RLM OOS as other RRM requirements compared with the fixed window defined in Rel-16 NR-U
· Define the evaluated period of RLM and BFD as X +w*L, where X is the number of SSBs needed in licensed band, w is the scheduling factor which could be larger than 1, and L is the number of unavailable SSBs within X. 
· It should be noted that L is different from that in other RRM requirements, where L is the number of SSBs which may be unavailable due to LBT failure or deep fading.
· Recommended WF
· Discuss between option 1 and option 2

Companies are encouraged to provide comments per sub-topic directly below the summary.
	Company
	Comments 

	Huawei
	We support option 2. As analyzed in our paper and also discussed in R16 NR-U. The evaluation window is extended fixedly, which is different from other requirements (i.e. RLM INS), it means UE will also use a very long filtering window even there are available samples in the window, and it is severer in FR2 with beam sweeping. By extending the window by L (L is unavailable due to LBT or deep fading which cannot be told by UE), UE can use a shorter window after suffering several LBT failures, and can avoid insistent indicating OOS mistakenly. 

	Nokia
	We prefer Option 1b, but no strong view.
For option 2: In NR-U there was a long discussion about whether the UE could differentiate between an SSB that was not sent due to LBT failure or a deep fading. Option 2 solves this issue, by defining L as the number of SSBs which may be unavailable due to LBT failure OR due to deep fading, but it leads to an evaluation time that is being extended precisely when the UE is in lower SINR. If this option is the preferred option by the majority, we believe that w is not needed and L can be defined as the number of samples (or SSB occasion groups?) that are not available at the UE due to LBT or deep fading. Furthermore, RAN4 should agree on the maximum extension of the evaluation period. Our suggestion is that, in this case, we adopt the values in Option 1b.

	Ericsson
	If there isn't a vital issue that necessitates a more flexible definition, we prefer simple and straightforward definitions. For the reason, we support Option1.

	Moderator
	Good progress is seen on Monday GTW session upon this issue. Detailed GTW discussion is recorded in the chairman note. An updated discussion is shown below and the discussion continues on that updated issue. This comment box is closed.

	
	

	
	



GTW Agreement: 
· For operation with LBT, extend the RLM out-of-sync evaluation period by a fixed factor in FR2-2
· Further discuss Option 1b and Option 1c in the table below.
	
	Option 1b
	Option 1c

	No DRX
	12
	Use the same number as NR-U

	DRX<=320ms
	1.5 * 10
	

	DRX>320ms
	8
	




Updated Issue 1-1-1 after GTW: How to extend RLM OOS evaluation periods due to LBT failure?
· Recommended WF
· Discuss between option 1b and 1c
· Further clarify on option 1c the exact values for evaluation periods under different DRX cycles

Companies are encouraged to provide comments per sub-topic directly below the summary.
	Company
	Comments 

	MTK
	If the 10 samples is provided in DRX>320ms, then we can support Option 1b, as: 
	Configuration
	TEvaluate_out_SSB,CCA (ms)

	
	

	no DRX
	Max(200, Ceil([12]*P* N)*TSSB)

	DRX cycle≤320
	Max(200, Ceil(1.5*[10]*P* N)*Max(TDRX,TSSB))

	DRX cycle>320
	Ceil([10]*P* N)*TDRX



The NR-U TEvaluate_out_SSB,CCA (ms) (RLM-RS SSB Es/IotNote4 ≥-7 dB) is provided below, it provides {17, 1.5*15, 13} samples, it would be long if we consider N in FR2-2. 
	no DRX
	Max(200, Ceil(17*P)*TSSB)

	DRX cycle≤320
	Max(200, Ceil(1.5*15*P)*Max(TDRX,TSSB))

	DRX cycle>320
	Ceil(13*P)*TDRX




	Apple
	We can use the NR-U SSB_Es/Iot ≥-7 dB as a starting point.

	Huawei
	We support prefer option 1b but also fine with MTK’s version. As the possibility of LBT failure is much lower in FR2-2, the extension should be less than that in FR1 NR-U.

	vivo
	We slighter prefer Option 1c. The exact values are as follows:
	
	Option 1c

	No DRX
	17

	DRX<=320ms
	1.5 * 15

	DRX>320ms
	13



For Option 1b, we notice that in the existing FR2 requirements, the sample number has been {10, 1.5*10, 10} for licensed band. So there may be no reason to reduce the value for LBT.

	
	

	
	




Issue 1-1-2: How to extend BFD OOS evaluation periods due to LBT failure?
· Option 1: The same as those of RLM OOS.
· Recommended WF
· Agree on option 1

Companies are encouraged to provide comments per sub-topic directly below the summary.
	Company
	Comments 

	Huawei
	Agree with option 1

	Nokia
	We support the recommended WF.

	Ericsson
	Agree on recommended WF

	
	

	
	

	
	

	
	



GTW Agreement: Option 1.
This issue is closed.

Issue 1-1-3: Whether to have separate requirements between different side conditions SNR <-7dB or >= -7dB?
· Option 1: The same requirements apply.
· Recommended WF
· Agree on option 1

Companies are encouraged to provide comments per sub-topic directly below the summary.
	Company
	Comments 

	Huawei
	Support option 1.

	Nokia
	Depends on the ongoing discussions on issue 1-1-1. If the OOS evaluation period is fixed, we agree with option 1. 

	Huawei
	Support option 1.

	
	

	
	

	
	

	
	



GTW Agreement: Option 1.
This issue is closed.


Sub-topic 1-2 Separation between measurements
Another issue is to have a condition on maximum interval between any two measurements. The current status are summarized as follows:
	· Within the set of measurements any two measurements shall not be separated in time by more than X ms. 



Issue 1-2-1: How to specify the maximum separation between two consecutive measurements?
· Option 1: The requirement apply provided any two measurement shall not be separated in time by more than the maximum time requirement for the cell to remain known.
· Option 2: the requirement only applies when
· Within the set of measurements any two measurements shall not be separated in time by more than 2 seconds when no DRX is configured, and
· Within the set of measurements any two measurements shall not be separated in time by more than max(1 DRX occasion group duration, 2 seconds) when DRX is configured.
· Option 3: Requirement applies when X is set as max(2560ms, 2*N*160ms)
· Option 4: Define Mp to represent the number of N1 DRX cycles between two successful N1 DRX cycles measurements’, which shall be defined in different requirement separately
· For cell reselection:
· Md,p =1/2* Md,max
· Me,p =1/2* Me,max 
· For intra-frequency and inter-frequency measuremens:
· Mpss/sss,p =1/2*Lpss/sss,max
· Mind,p =1/2*Lind,max
· Mmeas,p =1/2*Lmeas,max
· Recommended WF
· Discussion is needed

Companies are encouraged to provide comments per sub-topic directly below the summary.
	Company
	Comments 

	Huawei
	We would like companies to check with the agreement in R16 NR-U can be reused here which is option 1.

	Nokia
	We would be ok with Option 3 or Option 2. 

	Ericsson
	In terms of discussion content in last meeting, we suppose the maximum separation between two consecutive measurements is the gap between two consecutive successful measurements. For the reason, we bring up Option4 which follow definitions in existing serving cell measurements in idle mode.  
Regarding Option 1, it’s defined in connected state measurement, we’re OK with Option 1, and consider Option 4 in idle state. 

	CATT
	Option 2 seems more sensible.

	Apple
	Option 3 is our proposal. We can also consider Option 2.

	vivo
	We prefer Option 1. The agreement of NR-U can be reused in FR2-2.

	
	



Sub-topic 1-3 Others
Issue 1-3-1: Whether and how to specify RSSI measurement requirements?
· Option 1: Reuse the requirements specified for FR1 NR-U.
· Option 2: Do not specify requirement.
· Recommended WF
· Agree on Option 1

Companies are encouraged to provide comments per sub-topic directly below the summary.
	Company
	Comments 

	Huawei
	Agree with option 1 to define RSSI measurement requirements. 

	Nokia
	Option 1

	Ericsson
	We don’t fully follow Option2, can proponents help to interpret Option2? 

	[bookmark: _Hlk96624476]CATT
	Option 1 is ok.

	MTK
	Fine with Option 1

	vivo
	Agree with the Recommended WF.



Issue 1-3-2: Scheduling availability during intra-frequency measurements
· Option 1: The scheduling availability during intra-frequency measurements in carrier frequencies with CCA in FR2-2 is the same as the scheduling availability defined for operation without CCA in FR2-2.
· Recommended WF
· Agree on Option 1

Companies are encouraged to provide comments per sub-topic directly below the summary.
	Company
	Comments 

	Huawei
	Agree with option 1.

	Nokia
	Option 1

	Ericson
	Agree on recommended WF

	MTK
	Fine with Option 1

	vivo
	Agree with the Recommended WF.

	
	



Issue 1-3-3: Whether a UE can assume LBT is always used when performing measurement in unlicensed band?
· Option 1: Yes
· Recommended WF
· Discuss upon option 1

Companies are encouraged to provide comments per sub-topic directly below the summary.
	Company
	Comments 

	Huawei
	As mentioned in our paper, different from Rel-16 NR-U where LBT is mandatory when operating in unlicensed band, in FR2-2, gNB or UE may not perform LBT before transmission. Then when UE perform measurement on a carrier in unlicensed band, shall UE assume that LBT is used by default? There may be some impact on UE’s measurement on how to treat the low SNR samples for filtering (LBT failure or fading?).

	Nokia
	We do not agree with option 1.
UE cannot always assume that in unlicensed bands in FR2-2. There are some regions in which LBT is not required. Additionally, in some cases, there is the use of short control signaling with does not require LBT. There is a discussion in RAN1 about signaling whether LBT is used by gNB or not, so we would rather wait with this assumption in RAN4. 

	Ericsson
	No, it depends on regularity requirements. 

	Moderator
	GTW discussions upon this issue can be found in the chairman notes. Discussion continues in the first round for this issue. There is no consensus reached in the Monday GTW session.

	Nokia 2
	Clarification of our comment above and in the GTW session: RAN1 is discussing the topic in the feature lead summary on issues for channel access of 52.6 GHz to 71 GHz. Issue 5-13 Clarification on UE Assumption on LBT mode at the gNB for the gNB-UE connection. The discussion is available at:   https://www.3gpp.org/ftp/tsg_ran/WG1_RL1/TSGR1_109-e/Inbox/drafts/8.2.4

	CATT
	It seems like not reasonable for UE always to assume LBT is always used when performing measurement in unlicensed bands in FR2-2.

	Apple
	While it is true LBT is not mandated in all regions, operators may still choose to deploy it for better coexistence with WiFi, similar to NR-U. Therefore, we can follow the same approach as used in NR-U, LBT is assumed for neighbor cell measurement. Note that short control signaling does not work for all SSB SCSs in our understanding.
Of course, we are open to further discussions to find a better solution.

	Huawei2
	Regarding the assumption for R16 NR-U, we think it is the assumption in RAN1 when developing the R16 spec that LBT is mandatory before transmission. The corresponding part can be found in TS 37.213 as follows:
	[bookmark: _Toc98582216][bookmark: _Toc51607144][bookmark: _Toc44668995][bookmark: _Toc35593587][bookmark: _Toc28873129][bookmark: _Toc524694426]4.1	Downlink channel access procedures
An eNB operating LAA Scell(s) on channel(s) and a gNB performing transmission(s) on channel(s) shall perform the channel access procedures described in this clause for accessing the channel(s) on which the transmission(s) are performed. 
[bookmark: _Toc98582267]4.4	Channel access procedures for frequency range 2-2
When a gNB/UE(s) is required by regulations to sense channel(s) for availability for performing transmission(s) on the channel(s) or when a gNB provides UE(s) with higher layer parameters ChannelAccessMode2-r17 by SIB1 or dedicated configuration indicating that the channel access procedures would be performed for performing transmission(s) on channel(s), the channel access procedures described in this clause for accessing the channel(s) on which the transmission(s) are performed by the gNB/UE(s), are applied.




Thus, we think this is the different between FR2-2 and R16 NR-U. When UE is required to perform measurement on a frequency layer in unlicensed band in FR2-2, any UE shall make some assumption either LBT is used or not.




	Nokia 3
	We still do not agree with Option 1. The number of regions in which LBT is mandatory is very small comparing to the number of regions in which LBT is not mandatory. Additionally, the probability of LBT failure in FR2-2 is smaller when compared to the probability of LBT failure in NR-U in FR1. This is due to the channel attenuation at 60 GHz, combined with narrow beams and the modified channel access mechanism. In our 1st discussion paper in this topic, in R4-2200873, we presented simulation results showing that performance with LBT and without LBT is very similar.
Having said that, in our view, if the UE in FR2-2 cannot determine whether the SSB was received or not because of the low SINR, the chance is that this UE is in poor channel conditions rather than experiencing LBT failure. If the UE wrongly assumes that the low SINR is a LBT failure, there is a risk that it will discard samples that should have been considered, and it might end up overestimating the neighbor cell measurements.
As mentioned in our comment before, RAN1 is discussing if there is need for the gNB to signal to the UE if LBT is used. Therefore, one option would be for the UE to assume that neighbor cells use the same channel access mode as the serving cell.




Companies views’ collection for 1st round 
Open issues 
Companies are encouraged to provide comments to each of the sub-topics in the above section. A CR work split was arranged in the last meeting as in the below box.
· Updated Draft CR Work split
	Draft CR
	Company

	DraftCR for FR2-2 LBT support in RRC_IDLE, RRC_INACTIVE and RRC_CONNECTED state mobility requirements
	Intel

	DraftCR for FR2-2 LBT support in Radio Link Monitoring and Link recovery procedures
	Huawei

	DraftCR for FR2-2 LBT support in SCell Activation and Deactivation Delay requirements and Active TCI state switching delay requirements
	MTK

	DraftCR for FR2-2 LBT support in Intra-Frequency measurements
	Nokia

	DraftCR for FR2-2 LBT support in Inter-Frequency measurements
	Ericsson

	DraftCR for FR2-2 LBT support in L1-RSRP measurements for reporting.
	Qualcomm

	DraftCR for FR2-2 LBT support in requirements for PSCell addition and release delay, PSCell change and Conditional PSCell change
	vivo


CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2208057
Intel
	Huawei: The Rx beam sweeping related aspects depends on the conclusion of pending issues.

	
	Nokia:
· Is this draft CR based on the endorsed Big CR from last meeting (R4-2207122)? There are some aspects that are not consistent to our agreements in the big CR. For example, we agreed to use N instead of NRxBeam. There are other details that are not following the agreements.
The definition of DRX group not available at the UE is missing. In FR2-2, the definition considers that the SSB was not sent by the gNB – and this is different from FR1.

	
	

	R4-2208949
Huawei
	Nokia: 
· Table 8.1A.2.2-2: the exact values depend on the decision on subtopic 1-1.
Table 8.5A.2.2-2: the exact values depend on the decision on subtopic 1-1. The definition of SSB occasion groups should be included. Change “SSB groups” for “SSB occasion groups” so that this is consistent with the terminology in the RLM clause. TEvaluate_BFD_SSB should be TEvaluate_BFD_SSB_CCA

	
	

	
	

	R4-2209051
Nokia
	Moderator: need to be revised to capture agreements in this meeting.

	
	

	
	

	R4-2209094
Ericsson
	Nokia
Is this draft CR based on the endorsed Big CR from last meeting ( R4-2207122)? There are some aspects that are not consistent to our agreements in the big CR. For example, we agreed to use N instead of NRxBeam.

	
	

	
	

	R4-2210232
Qualcomm
	Nokia

Same comment as above, regarding N and NRxBeam.
 Additionally, the clause numbers need to be revised: 9.5.6.3 and 9.5.6.4

	
	

	
	



Summary for 1st round 
Open issues 

	
	Status summary 

	Sub-topic#1-1-1
	Background clarification: 
GTW Agreement: 
· For operation with LBT, extend the RLM out-of-sync evaluation period by a fixed factor in FR2-2
· Further discuss Option 1b and Option 1c in the table below.
	
	Option 1b
	Option 1c

	No DRX
	12
	Use the same number as NR-U

	DRX<=320ms
	1.5 * 10
	

	DRX>320ms
	8
	


A further compromised proposal was raised by companies considering a relatively large N value.
Tentative agreements:
· For operation with LBT, extend the RLM out-of-sync evaluation period by a fixed factor in FR2-2
	Configuration
	TEvaluate_out_SSB,CCA (ms)

	
	

	no DRX
	Max(200, Ceil([12]*P* N)*TSSB)

	DRX cycle≤320
	Max(200, Ceil(1.5*[10]*P* N)*Max(TDRX,TSSB))

	DRX cycle>320
	Ceil([10]*P* N)*TDRX



Recommendations for 2nd round: Agree on the tentative agreements.

	Sub-topic#1-2-1
	Background clarification:
Diverse views are seen among companies on the options. We will continue discussion on this issue and from rapporteur perspective, not concluding on this issue does not block the declaration of completion to the work item.
Issue 1-2-1: How to specify the maximum separation between two consecutive measurements?
· Option 1: The requirement apply provided any two measurement shall not be separated in time by more than the maximum time requirement for the cell to remain known.
· Option 2: the requirement only applies when
· Within the set of measurements any two measurements shall not be separated in time by more than 2 seconds when no DRX is configured, and
· Within the set of measurements any two measurements shall not be separated in time by more than max(1 DRX occasion group duration, 2 seconds) when DRX is configured.
· Option 3: Requirement applies when X is set as max(2560ms, 2*N*160ms)
· Option 4: Define Mp to represent the number of N1 DRX cycles between two successful N1 DRX cycles measurements’, which shall be defined in different requirement separately
· For cell reselection:
· Md,p =1/2* Md,max
· Me,p =1/2* Me,max 
· For intra-frequency and inter-frequency measuremens:
· Mpss/sss,p =1/2*Lpss/sss,max
· Mind,p =1/2*Lind,max
· Mmeas,p =1/2*Lmeas,max
Tentative agreements:
Consider between option 1 and option 2 on How to specify the maximum separation between two consecutive measurements.
· Option 1: The requirement apply provided any two measurement shall not be separated in time by more than the maximum time requirement for the cell to remain known.
· Option 2: the requirement only applies when
· Within the set of measurements any two measurements shall not be separated in time by more than 2 seconds when no DRX is configured, and
· Within the set of measurements any two measurements shall not be separated in time by more than max(1 DRX occasion group duration, 2 seconds) when DRX is configured.
Recommendations for 2nd round: Agree on the tentative agreements and further discuss this issue in the 2nd round.

	Sub-topic#1-3-1
	Background clarification:
Tentative agreements:
Specify RSSI measurement requirements and reuse the ones specified for NR-U.
Recommendations for 2nd round: Agree on the tentative agreements.

	Sub-topic#1-3-2
	Background clarification:
Tentative agreements:
The scheduling availability during intra-frequency measurements in carrier frequencies with CCA in FR2-2 is the same as the scheduling availability defined for operation without CCA in FR2-2.
Recommendations for 2nd round: Agree on the tentative agreements.

	Sub-topic#1-3-3
	Background clarification:
Clarification might be needed on whether the UE assumes LBT when it measures on the SSB. RAN1 also touches this in their discussions. One of the point in RAN4 is how to identify the differences between FR2-2 and FR1 NR-U on this matter and how to reflect the differences in our spec. The moderator observation is that the group can continue discussion on this issue since it does not block the declaration of completion to the work item.
Tentative agreements: None.
Recommendations for 2nd round: Identify the differences between FR2-2 and FR1 NR-U regarding whether the UE assumes LBT when it carries out measurements. Identify if any, impact on RRM spec due to those differences. Meanwhile input from companies and other WG-s are welcomed.



CRs/TPs

	CR/TP number
	CRs/TPs Status update recommendation  

	
	

	
	

	
	

	
	



Discussion on 2nd round 
Issue 1-2-1: How to specify the maximum separation between two consecutive measurements?
· Option 1: The requirement apply provided any two measurement shall not be separated in time by more than the maximum time requirement for the cell to remain known.
· Option 2: the requirement only applies when
· Within the set of measurements any two measurements shall not be separated in time by more than 2 seconds when no DRX is configured, and
· Within the set of measurements any two measurements shall not be separated in time by more than max(1 DRX occasion group duration, 2 seconds) when DRX is configured.

Companies are encouraged to provide comments per sub-topic directly below the summary.
	Company
	Comments 

	Nokia
	We prefer option 2.

	Ericsson
	For connected mode, we support Option 1.
For idle mode, we still prefer Mp =1/2 *maximal measurement samples. The definition already exists in serving cell measurement: ’UE shall initiate measurements on neighbour cells indicated by the serving cell if it is unable to measure on the serving cell for at least M p consecutive number of DRX cycles each with at least one SMTC occasion not available at the UE’

	Huawei
	Prefer option 1 but fine with option 2.

	vivo
	Prefer option 1 but fine with option 2.

	Apple
	We prefer Option 2.



Issue 1-3-3: Whether a UE can assume LBT is always used when performing measurement in unlicensed band?
Background clarification:
Clarification might be needed on whether the UE assumes LBT when it measures on the SSB. RAN1 also touches this in their discussions. One of the point in RAN4 is how to identify the differences between FR2-2 and FR1 NR-U on this matter and how to reflect the differences in our spec. The moderator observation is that the group can continue discussion on this issue since it does not block the declaration of completion to the work item.
Tentative agreements: None.
Recommendations for 2nd round: 
Identify the differences between FR2-2 and FR1 NR-U regarding whether the UE assumes LBT when it carries out measurements. Identify if any, impact on RRM spec due to those differences. Meanwhile input from companies and other WG-s are welcomed.
Companies are encouraged to provide comments per sub-topic directly below the summary.
	Company
	Comments 

	Nokia
	In comparison to NR-U, FR2-2 requirements need to clarify this assumption since in the same area there might be cells using CCA and others not using CCA. In regions where CCA is not mandatory, its use is also not precluded, and as a result there might be a scenario with neighbor cells that use CCA, and neighbor cells that do not use CCAs. 
RAN1 is already discussing how to introduce one additional bit in the SIB1 for the UE to determine if the serving cell is using CCA or not. However, that doesn’t help for identification of neighbor cells and it neither helps if the UE has a PCell in FR1. 
Considering that mix, we think that we have 3 options:
· Option 1: The UE considers that the CCA configuration of neighbors is the same as the serving cell
· Option 2: The UE considers that CCA is always used for RRM measurements when operating in unlicensed band
· Option 3: Clarify with RAN1 if the signaling they are discussing can assist the UE in identifying whether neighbor cells use CCA or not, or if new signaling is needed.

Our initial preference is Option 1, since the UE could use the information of the serving cell and consider the same CCA configuration is used on other cells. However this might not cover all cases, such as when the serving cell is in FR1 or when neighbors in the same band use different channel access mode. As for Option 2, we think it is too pessimistic, and it would for the UE to use extended measurements with CCA in many deployments that are configured without CCA. Therefore, we think that we should consider the Option 3 above, where new signaling is assisting the UE accommodating all the cases. Considering that, we propose the following:
Proposal: Send LS to RAN1/RAN2 to ask how the UE can identify if CCA is configured in neighbor cells and if new signaling should be included to assist the UE in this situation. 


	Ericsson
	We have same view as Nokia’s comment, LS to RAN1 and RAN2 is necessary. It’s not a proper approach to define a default UE’s behavior considering deployment scenarios are various. It’s better to allow network to determine CCA or not on neighbor cell measurements. 

	Huawei
	We agree with moderator’s view that it will not impact the completion of RRM work of the WI, as it only clarify the applicability of requirements for CCA or non-CCA. We originally support option 2 for simplification, but also agree the comments from companies about the drawbacks. Thus, thus we are fine to send LS to RAN1 and RAN2. But one question to Nokia, does it means NW will indicate the LBT mode for each neighbor cell like the indication for serving cell or default assumptions for all neighbor cells, and whether it apply to both idle mode and connected mode neighbor cell measurement?

	CATT
	[bookmark: OLE_LINK28][bookmark: OLE_LINK29][bookmark: OLE_LINK30]We are not sure about Nokia’s comment in the first round, that is, why UE will discard samples on condition that it couldn’t distinguish ‘in poor channel conditions’ or ‘experiencing LBT failure’?
Is it possible for the UE to keep samples all the time instead of discarding? After all, the probability of LBT failure in FR2-2 is also very low. And even if UE could know the CCA configuration of neighbor cell measurements, for example, if LBT on neighbor cell measurements, UE seems still couldn’t distinguish the low SINR resulted by ‘in poor channel conditions’ or ‘experiencing LBT failure’, and it can’t identify the case that only resulted by ‘experiencing LBT failure’, so UE may still keep samples.
Thus, I’d like companies to further clarify the impact of identifing if CCA is configured in neighbor cells on UE’s understanding and behaviour.

	Apple
	We agree further discussion is needed and are OK with sending an LS to RAN1/2 for their views.




Summary on 2nd round (if applicable)

Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	R4-2210591
	WF on LBT impacts on RRM requirements for FR2-2
	Intel Corporation
	

	R4-2211171
	LS on signalling of CCA configurations of neighbour cells
	Nokia
	

	
	
	
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2208057
	R4-2211033
	DraftCR for FR2-2 LBT support in RRC_IDLE, RRC_INACTIVE and RRC_CONNECTED state mobility requirements
	Intel Corporation
	Revised
	

	R4-2208949
	R4-2211034
	Draft CR on RLM and Link recovery procedures for unlicensed operation in FR2-2
	Huawei, HiSilicon
	Revised
	

	R4-2209051
	R4-2211035
	Draft CR to TS 38.133 Intra-frequency measurement requirements with CCA in FR2-2
	Nokia, Nokia Shanghai Bell
	Revised
	

	R4-2209094
	R4-2211036
	On inter_frequency requriements with LBT
	Ericsson
	Revised
	

	R4-2210232
	
	DraftCR for FR2-2 LBT support in L1-RSRP measurements for reporting 
	Qualcomm Incorporated
	Revised
	

	
	
	
	
	
	


Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents
2nd round 
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2208057
	R4-2211033
	DraftCR for FR2-2 LBT support in RRC_IDLE, RRC_INACTIVE and RRC_CONNECTED state mobility requirements
	Intel Corporation
	Return to 
	

	R4-2208949
	R4-2211034
	Draft CR on RLM and Link recovery procedures for unlicensed operation in FR2-2
	Huawei, HiSilicon
	Return to
	

	R4-2209051
	R4-2211035
	Draft CR to TS 38.133 Intra-frequency measurement requirements with CCA in FR2-2
	Nokia, Nokia Shanghai Bell
	Return to
	

	R4-2209094
	R4-2211036
	On inter_frequency requriements with LBT
	Ericsson
	Return to
	

	R4-2210232
	
	DraftCR for FR2-2 LBT support in L1-RSRP measurements for reporting 
	Qualcomm Incorporated
	Return to
	

	R4-2210591
	
	WF on LBT impacts on RRM requirements for FR2-2
	Intel Corporation
	Agreeable
	

	R4-2211171
	
	LS on signalling of CCA configurations of neighbour cells
	Nokia
	Agreeable
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
Annex 
Contact information
	Company
	Name
	Email address

	Moderator (Intel Corporation)
	Meng Zhang
	Meng.zhang@intel.com

	Nokia
	Erika Almeida
	erika.almeida@nokia.com

	Ericsson
	Ming Li
	Ming.l.li@ericsson.com

	CATT
	Lingyu Gao
	gaolingyu@catt.cn

	MediaTek
	Hsuanli Lin
	Hsuanli.Lin@mediatek

	Huawei
	Zhongyi Shen
	shenzhongyi@huawei.com
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2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)


