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Introduction
This is the document for the email discussion of the following items under the NR-U RRM agenda:
1) 6.1.5.11 – Measurement requirements 
2) 6.1.5.12  – Measurement capability and reporting criteria 
The discussion is divided in the following topics and sub-topics. The proposed priority of discussions is within the specific issues and sub-topics.  
Topic #1: SFTD measurements
Issue 1-1: Maximum scaling of inter-RAT SFTD measurements
Issue 1-2: UE behavior when reaching the maximum extension of the SFTD measurement
Topic #2: Remaining issues in intra and inter-frequency measurements
Sub-topic 2-1 Measurement and monitoring of QCLed SSBs
Sub-topic 2-2: How to address consecutively missing SSBs during intra and inter-frequency measurements
Sub-topic 2-3: Intra and inter-frequency PSS/SSS detection
Sub-topic 2-4: UE behaviour in case of successively exceeding the maximum number of DL LBT failure during measurements
Sub-topic 2-5 Assumption of Q in PBCH reading 
Sub-topic 2-6 Scheduling restriction 
Sub-topic 2-7 UE behaviour in RRC_CONNECTED mode when the serving cell is unavailable for consecutive SSB bursts 
Sub-topic 2-8 UL LBT failure impact on measurement reporting
Topic #3: RSSI and CO measurements in NR-U
Sub-topic 3-1: RSSI report mapping, normalization of the report and reporting criteria
Sub-topic 3-2: Intra-frequency and inter-frequency definition and use of measurement gaps
Sub-topic 3-3: RSSI measurement bandwidth, measurement period and configuration

Topic #4: L1-RSRP
Sub-topic 4-1: Semi-persistent CSI reporting
Sub-topic 4-2: CSI-RS based L1-RSRP 


[bookmark: _Ref37765285][bookmark: _Ref37924496]Topic #1: SFTD measurements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2004846
	ZTE
	Proposal 1: Tmeasure_SFTD_LBT_max = 6 × Tmeasure_SFTD1.

	R4-2003618
	MediaTek
	Proposal 1: k=2, as the maximum scaling of inter-RAT SFTD measurements towards NR-U (Option 2).

	R4-2004426
	Ericsson
	Proposal 1: For Tmeasure_SFTD_LBT_max = k× Tmeasure_SFTD1, with k = 6 (Option 1) shall be used.
Proposal 2:  UE behavior upon exceeding Tmeasure_SFTD_LBT_max: UE shall stop the search and abandon measurements.

	R4-2004271
	Huawei, HiSilicon
	Proposal 5: K=2 for inter-RAT SFTD measurement.



Open issues summary
In this topic we discuss SFTD measurements. Here follows a background from the agreements in last meetings: 
Inter-RAT SFTD measurements
RAN4#93
· UE behavior upon exceeding Tmeasure_SFTD_LBT_max: UE shall stop the search
· FFS whether UE abandons the measurement 
· Tmeasure_SFTD_LBT_max = k× Tmeasure_SFTD1, k=TBD≤10
RAN4#94e
· 	Option 1: k = 6
· 	Option 2: k = 2

[bookmark: _Ref37929740]Issue 1-1: Maximum scaling of inter-RAT SFTD measurements
· Proposals
· Option 1: Tmeasure_SFTD_LBT_max = 6 × Tmeasure_SFTD1
· Ericsson (R4-2004426) For Tmeasure_SFTD_LBT_max = k× Tmeasure_SFTD1, with k = 6 (Option 1) shall be used.
· ZTE (R4-2004846) Tmeasure_SFTD_LBT_max = 6 × Tmeasure_SFTD1.
· Option 2: Tmeasure_SFTD_LBT_max = 2 × Tmeasure_SFTD1
· MediaTek (R4-2003618) k=2, as the maximum scaling of inter-RAT SFTD measurements towards NR-U (Option 2).
· Huawei (R4-2004271) K=2 for inter-RAT SFTD measurement.
· Recommended WF
· Option 1 is already a compromise from the original proposals in last meeting. Therefore, the proposed WF is to agree with Option 1.
[bookmark: _Ref37929748]Issue 1-2: UE behavior when reaching the maximum extension of the SFTD measurement
Proposals
Option 1 (Ericsson, R4-2004426): UE behavior upon exceeding Tmeasure_SFTD_LBT_max: UE shall stop the search and abandon measurements.
Recommended WF:
	Agree with: UE behavior upon exceeding Tmeasure_SFTD_LBT_max: UE shall stop the search and abandon measurements.

Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	ZTE
	Issue 1-1: Agree with recommended WF which is to set k = 6. Having k too small would not actually save work from UE since the network would again request the UE to measure inter-RAT SFTD, which would probably fail again with k = 2. Having the UE repeatedly conducting measurement will not help saving power of the UE.
Issue 1-2: Agree with recommended WF.
….
Others:

	MediaTek
	Issue 1-1: Support Option 2, and disagree with Option 1.
Analysis has been provided that k=2 is sufficient, since k = 1.6 – 2.4 has been used in ENDC SFTD. Don’t see why K=2 it is ok for EN-DC but will be too small for inter-RAT SFTD. Besides, the similar scaling value (1.5~3) can be also found in inter-/intra- frequency measurement.

Issue 1-2: Clarification on Option 1 is needed. We would suggest the wording as “ UE shall stop the search and stop performing the related measurements.”, as the wording used in TS 38.331, replicated as the following:
	T322
	Upon receving measConfig including reportConfigNR with the purpose set to reportSFTD and drx-SFTD-NeighMeas is set to true.
	Upon acquiring the SFTD measurement results, upon receiving measConfig that includes removal of the reportConfig with the purpose set to reportSFTD.
	Initiate the measurement reporting procedure, stop performing the related measurements.



Because the wording “abandon measurement” could be confusing, and regarding the incoming LS R4-2003368 from RAN2, the measurement report shall not be abandoned. Replicated as the following:
“RAN2 respectfully suggest that RAN4 should not agree to UE abandoning the measurement report due to delay caused by LBT failures.”


	Qualcomm
	Issue 1-1: support option 2
Issue 1-2: we share the same view as MTK for clarifications on option 1.

	Huawei
	Issue 1-1: We support option 2.

	Apple
	Issue 1-1: support option 2 to consider the UE power consumption.
Issue 1-2:  support option 1.

	Ericsson
	Issue 1-1: support option 1 and the recommended WF. Here, there is a significant difference to other requirements, including SFTD for EN-DC. For the other requirements the eNB already has rudimentary timing information about the target NR-U cell. For inter-RAT SFTD, this is not always the case. Hence the eNB cannot configure the UE to find the NR-U cell via conventional RRM measurements which would require measurement gaps, SMTC etc to be provided. The inter-RAT SFTD therefore serves two purposes: to trigger the UE to find the NR-U cell without MGs and SMTC configuration, and provide the information to the eNB so it can configure the UE (and other UEs in the area) to use the NR-U cell as a PSCell. Hence without inter-RAT SFTD, the UE might not be able to find the NR-U cell, and not be configured to use it as PSCell. When carrying out inter-RAT SFTD measurement during one measurement period, the search may then fail even if just one of the SSBs is missing due to LBT failure, since in the baseline requirement two attempts were assumed for successful detection. To get some robustness against LBT failures we do not think it is enough to extend the search to two (2x) measurement periods.
Also, from power consumption point of view, there is also a waste by giving up the measurement too early and without detecting the NR-U cell by which it cannot be used by the UE. The eNB may then have to send multiple requests to the UE, which adds overhead in the LTE PCell and also overhead for the UE.
Issue 1-2: We support option 1, but can modify the wording according to MTK's proposal. The key is, the UE can stop activities related to the inter-RAT SFTD measurement.

	Intel
	Issue 1-1: support option 2
Issue 1-2: this recommend WF is fine for us.

	Nokia
	Issue 1-1: support option 1. 
Issue 1-2: We support option 1, subject to the the clarification proposed by MTK.


 
CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	
R4-2004847
	Ericsson: Header shall be changed from 8.17.2.2.a to 8.17.2.2a.

	
	Company B

	
	

	R4-2004846
	Ericsson: Suggest that we wait until issues 1-1 and 1-2 are settled.

	
	Nokia: we should align the terminology with other CRs. For example, “L is the number of SSBs (or DRSs) blocked by unsuccessful CCA”, could be replaced by “L is the number of SMTCs unavailable at the UE” and also put a note with FFS: definition of SMTCs unavailable at the UE. 
Instead of having 2 tables, Table 8.17.2.2.a-1 and Table 8.17.2.2.a-2, we suggest to include the information in table “2” in a note in Table 1, as agreed for other measurements. 
Agree with Ericsson’s comment as well.

	
	



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 

	Issue 1-1
	Issue 1-1: Maximum scaling of inter-RAT SFTD measurements
Tentative agreements: No
Candidate options:
Option 1: k = 2.
Option 2: k = 6. 
Recommendations for 2nd round: This discussion has been ongoing for many meetings. Would companies be willing to compromise and agree on k =4? 

	Issue 1-2
	Issue 1-2: UE behavior when reaching the maximum extension of the SFTD measurement
Based on the discussion, it seems that the following text can be agreed in the 1st round:
Tentative agreements: 
UE behavior upon exceeding Tmeasure_SFTD_LBT_max: UE shall stop the search and stop performing the related measurement. 



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

	#1
	WF on NR-U RRM requirements (part 3)
	Nokia, Nokia Shanghai Bell





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  

	R4-2004847
	To be revised.

	R4-2004846
	Depends on open issues, therefore the suggestion is to postpone to next meeting.



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: _Ref37686849][bookmark: _Ref37755158][bookmark: _Ref37755711]Topic #2: Remaining issues in intra and inter-frequency measurements
In this topic, we discuss the following sub-topics:
Sub-topic 2-1 Measurement and monitoring of QCLed SSBs
Sub-topic 2-2: Intra and inter-frequency PSS/SSS detection
Sub-topic 2-3: How to address consecutively missing SSBs during intra and inter-frequency measurements
Sub-topic 2-4: UE behaviour in case of successively exceeding the maximum number of DL LBT failure during measurements
Sub-topic 2-5 Assumption of Q in PBCH reading
Sub-topic 2-6 Scheduling restriction during measurements
Sub-topic 2-7 UE behaviour in RRC_CONNECTED mode when the serving cell is unavailable for consecutive SSB bursts
Sub-topic 2-8 UL LBT failure impact on measurement reporting


Companies’ contributions summary 
	T-doc number
	Company
	Proposals / Observations

	R4-2003839
	ZTE
	Proposal 1: Q can be assumed to be always known to the UE.

	R4-2003559
	Qualcomm
	Proposal 4. Reporting delay for (event-triggered) periodic reporting, adopt the same definition as in R15.
Proposal 5. For the event-triggered reporting delay:
· No need to extend the delay, clarify that the measurement reporting delay excludes a delay which is caused by no UL resources available due to CCA. 
Observation 1. 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. 
Observation 2. Unlike RLM, the availability of channel for a fixed frame period can more reliably established given measurement side conditions
Observation 3. Due to deployment in controlled environments (no WiFi neighbors), the rate of LBT failure in semi-static channel access mode is extremely smaller than dynamic channel access mode.
Proposal 6. RAN4 to wait for ASN.1 freeze to decide on whether SSB-PositionQCL-Relationship-r16 can always be assumed known to UE.
Proposal 7. If RAN4 cannot agree on option 1 as baseline for measurement requirements, different measurement requirements for semi-static and dynamic channel access modes to be defined.
Proposal 8. For semi-static channel access mode, Option 1 to be adopted.
Observation 4. In the identification 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.
Proposal 9. A NOTE to be added in each of the tables in cell identification clauses for NR-U (e.g., clause 9.2A.5.1 for intra-frequency) as in the following shown for example:
Table 9.2A.5.1-1: Time period for PSS/SSS detection
	Condition
	TPSS/SSS_sync_intra

	Max(TDRX,TSMTC)≤40
	max( 600ms, ceil((5+LPSS/SSS) x Kp) x max(SMTC period,DRX cycle))Note 1 x CSSFintra

	40<Max(TDRX,TSMTC)≤320
	max( 600ms, ceil(1.5x (5+LPSS/SSS) x Kp) x max(SMTC period,DRX cycle)) x CSSFintra

	TDRX>320
	ceil((5+LPSS/SSS) x Kp) x DRX cycle x CSSFintra

	NOTE 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified
NOTE 2:   LPSS/SSS< LPSS/SSS,max is the unavailable SMTC or DRX cycles during TPSS/SSS_sync_intra, where LPSS/SSS,max=TBD.
NOTE 3:  At least one SSB index in the same SSB position index shall be detectable, as specified in clause 9.2A.2, in the time period for PSS/SSS detection.



Proposal 10. After N unsuccessful measurement attempts of an already identified cell due to exceeding the max number of unavailable SMTC occasions, UE may restart from the detection stage again. Value of N can be further discussed in RAN4.
"Proposal 11. When the UE performs intra-frequency measurements in unlicensed spectrum, the following restrictions apply due to SS-RSRP or SS-SINR measurement 
-	The UE is not expected to transmit PUCCH/PUSCH/SRS on SSB symbols scheduled to be measured, and on 1 data symbol before each consecutive SSB symbols scheduled to be measured and 1 data symbol after each consecutive SSB symbols scheduled to be measured within SMTC window duration. If the high layer in TS 38.331 [2] signalling of smtc2 is configured, the SMTC periodicity follows smtc2; Otherwise SMTC periodicity follows smtc1."
[bookmark: _Hlk37780007]"Proposal 12. When the UE performs intra-frequency measurements in unlicensed spectrum, the following restrictions apply due to SS-RSRQ measurement 
-	The UE is not expected to transmit PUCCH/PUSCH/SRS on SSB symbols scheduled to be measured, RSSI measurement symbols, and on 1 data symbol before each consecutive SSB scheduled to be measured/RSSI symbols and 1 data symbol after each consecutive SSB scheduled to be measured/RSSI symbols within SMTC window duration. If the high layer signalling of smtc2 is configured(in TS 38.331 [2]), the SMTC periodicity follows smtc2; Otherwise the SMTC periodicity follows smtc1.  When intra-band carrier aggregation in unlicensed spectrum is performed, the scheduling restrictions due to a given serving cell should also apply to all other serving cells in the same band on the symbols that fully or partially overlap with the aforementioned restricted symbols."


	R4-2004271
	Huawei, HiSilicon
	Proposal 3: There is no need to define new UE behaviour during the PSS/SSS detection.
Proposal 4: For intra-frequency measurement, the requirements apply provided any two closest SSB occasions available at the UE for the measurement shall be separated by no more than the maximum time requirement for the cell to remain known defined in clause 9.2A.4.3.

	R4-2004662
	Ericsson
	Proposal 1: Upon exceeding LPSS/SSS,max, the UE is not required to meet the corresponding intra-frequency PSS/SSS detection requirement.
Proposal 2: The maximum numbers of DL LBT failures for intra-frequency PSS/SSS detection are defined as in the table below.
	Procedure
	Rel-15 samples
	Maximum number of DL LBT failures

	
	
	Parameter name
	Parameter value
	Condition

	PSS/SSS detection, no gaps
	5
	LPSS/SSS,max
	7
	Max(TDRX,TSMTC)≤40

	
	
	
	5
	40<Max(TDRX,TSMTC)≤320

	
	
	
	3
	TDRX>320

	PSS/SSS detection for deactivated SCell, no gaps
	5
	LPSS/SSS,deact,max
	7
	Max(TDRX, measCycleSCell)≤40

	
	
	
	5
	40< Max(TDRX, measCycleSCell)≤320

	
	
	
	3
	TDRX>320

	PSS/SSS detection, with gaps
	5
	LPSS/SSS,gaps,max
	7
	Max(TDRX,TSMTC, MGRP)≤40

	
	
	
	5
	40<Max(TDRX,TSMTC, MGRP)≤320

	
	
	
	3
	TDRX>320



•	Proposal 3: To address the consecutively missing SSBs issue:
o	A note or clarification is added in the intra-frequency measurement requirements that the requirements apply provided any two closest SSB occasions available at the UE for the measurement shall be separated by no more than the maximum time requirement for the cell to remain known (8 seconds), with a reference to the place in TS 38.133 where this is defined.
o	 No additional requirement is specified on consecutively missing SSBs.
· Proposal 4: The UE is expected to monitor all candidate SSBs, which are within the discovery burst transmission window, for a given SSB index.
· Proposal 5: Agree on further details, as shown below, for intra-frequency tables agreed in [2].
· PSS/SSS detection, no measurement gaps:
	DRX cycle
	TPSS/SSS_sync_intra

	No DRX
	max( 600ms, ceil( (5+LPSS/SSS) x Kp) x SMTC period )Note 1 x CSSFintra

	DRX cycle≤ 320ms
	max( 600ms, ceil(1.5x (5+LPSS/SSS) x Kp) x max(SMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	ceil((5+LPSS/SSS) x Kp) x DRX cycle x CSSFintra

	NOTE 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified.
NOTE 2:   LPSS/SSS is the number of SMTC periods not available at the UE during TPSS/SSS_sync_intra, where LPSS/SSS ≤ LPSS/SSS,max.
NOTE 3:   LPSS/SSS,max =7 for Max(DRX cycle, SMTC period)≤40 where DRX cycle is 0 for non-DRX, LPSS/SSS,max=3 for 40<Max(DRX cycle, SMTC period)≤320, LPSS/SSS,max =3 for DRX cycle>320.
NOTE 4:   The requirements apply provided that during TPSS/SSS_sync_intra any two closest SSB occasions available at the UE for the measurement shall be separated by no more than 8 seconds as specified in section [TBD].




· PSS/SSS detection for deactivated SCell, no measurement gaps:
	DRX cycle
	TPSS/SSS_sync_intra

	No DRX
	(5+ LPSS/SSS) x measCycleSCell x CSSFintra

	DRX cycle≤ 320ms
	(5+ LPSS/SSS) x max(measCycleSCell, 1.5xDRX cycle) x CSSFintra

	DRX cycle> 320ms
	(5+ LPSS/SSS) x max(measCycleSCell, DRX cycle) x CSSFintra

	NOTE 1:   LPSS/SSS is the number of SMTC periods not available at the UE during TPSS/SSS_sync_intra, where LPSS/SSS ≤ LPSS/SSS,deact,max.
NOTE 2:   LPSS/SSS, deact,max =7 for Max(DRX cycle, measCycleSCell)≤40 where DRX cycle is 0 for non-DRX, LPSS/SSS, deact,max =5 for 40<Max(DRX cycle, measCycleSCell)≤320, LPSS/SSS, deact,max =3 for DRX cycle>320.
NOTE 3:   The requirements apply provided that during TPSS/SSS_sync_intra any two closest SSB occasions available at the UE for the measurement shall be separated by no more than 8 seconds as specified in section [TBD].



· Time index detection, no measurement gaps:
	DRX cycle
	TSSB_time_index_intra

	No DRX
	max(120ms, ceil( (3+Lind) x Kp ) x SMTC period)Note 1 x CSSFintra

	DRX cycle≤ 320ms
	max(120ms, ceil (1.5 x (3+Lind) x Kp) x max(SMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	Ceil((3+Lind) x Kp) x DRX cycle x CSSFintra

	NOTE 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified.
NOTE 2:   Lind is the number of SMTC periods not available at the UE during TSSB_time_index_intra, where Lind ≤ Lind,max.
NOTE 3:   Lind,max =5 for Max(DRX cycle, SMTC period)≤40 where DRX cycle is 0 for non-DRX, Lind,max =3 for 40<Max(DRX cycle, SMTC period)≤320, Lind,max =2 for DRX cycle>320.
NOTE 4:   The requirements apply provided that during TPSS/SSS_time_index_intra  any two closest SSB occasions available at the UE for the measurement shall be separated by no more than 8 seconds as specified in section [TBD].



· Time index detection for deactivated SCell, no measurement gaps:
	DRX cycle
	TSSB_time_index_intra

	No DRX
	(3+Lind) x measCycleSCell x CSSFintra

	DRX cycle≤ 320ms
	 (3+Lind) x max(measCycleSCell, 1.5xDRX cycle) x CSSFintra

	DRX cycle> 320ms
	(3+Lind) x max(measCycleSCell, DRX cycle) x CSSFintra

	NOTE 1:   Lind is the number of SMTC periods not available at the UE during TSSB_time_index_intra, where Lind ≤ Lind,deact,max.
NOTE 2:   Lind,deact,max =5 for Max(DRX cycle, measCycleSCell)≤40 where DRX cycle is 0 for non-DRX, Lind,deact,max =3 for 40<Max(DRX cycle, measCycleSCell)≤320, Lind, deact,max =2 for DRX cycle>320.
NOTE 3:   The requirements apply provided that during TPSS/SSS_time_index_intra  any two closest SSB occasions available at the UE for the measurement shall be separated by no more than 8 seconds as specified in section [TBD].



· Measurements, no measurement gaps:
	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	max(200ms, ceil( (5+ Lmeas) x Kp) x SMTC period)Note 1 x CSSFintra

	DRX cycle≤ 320ms
	max(200ms, ceil(1.5x (5+ Lmeas) x Kp) x max(SMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	ceil((5+ Lmeas) x Kp ) x DRX cycle x CSSFintra

	NOTE 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified
NOTE 2:   Lmeas is the number of SMTC periods not available at the UE during T SSB_measurement_period_intra, where Lmeas ≤ Lmeas,max.
NOTE 3:   Lmeas,max =7 for Max(DRX cycle, SMTC period)≤40 where DRX cycle is 0 for non-DRX, Lmeas,max =5 for 40<Max(DRX cycle, SMTC period)≤320, Lmeas,max =3 for DRX cycle>320.
NOTE 4:   The requirements apply provided that during TPSS/SSS_measurement_period_intra any two closest SSB occasions available at the UE for the measurement shall be separated by no more than 8 seconds as specified in section [TBD].



· Measurements for deactivated SCell, no measurement gaps:
	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	(5+ Lmeas) x measCycleSCell x CSSFintra

	DRX cycle≤ 320ms
	(5+ Lmeas) x max(measCycleSCell, 1.5xDRX cycle) x CSSFintra

	DRX cycle> 320ms
	(5+ Lmeas) x max(measCycleSCell, DRX cycle) x CSSFintra

	NOTE 1:   Lmeas is the number of SMTC periods not available at the UE during T SSB_measurement_period_intra, where Lmeas ≤ Lmeas,deact,max.
NOTE 2:   Lmeas,deact,max =7 for Max(DRX cycle, measCycleSCell)≤40 where DRX cycle is 0 for non-DRX, Lmeas,deact,max =5 for 40<Max(DRX cycle, measCycleSCell)≤320, Lmeas,deact,max =3 for DRX cycle>320.
NOTE 3:   The requirements apply provided that during TPSS/SSS_measurement_period_intra any two closest SSB occasions available at the UE for the measurement shall be separated by no more than 8 seconds as specified in section [TBD].



· PSS/SSS detection, with measurement gaps:
	DRX cycle
	TPSS/SSS_sync_intra

	No DRX
	max(600ms, (5+LPSS/SSS) x max(MGRP, SMTC period)) x CSSFintra

	DRX cycle≤ 320ms
	max(600ms, ceil(1.5x (5+LPSS/SSS)) x max(MGRP, SMTC period,DRX cycle)) x CSSFintra 

	DRX cycle>320ms
	(5+LPSS/SSS) x max(MGRP, DRX cycle) x CSSFintra

	NOTE 1:   LPSS/SSS is the number of SMTC periods not available at the UE during TPSS/SSS_sync_intra, where LPSS/SSS ≤ LPSS/SSS,gaps,max.
NOTE 2:   LPSS/SSS,gaps,max =7 for Max(DRX cycle, SMTC period,MGRP)≤40 where DRX cycle is 0 for non-DRX, LPSS/SSS,gaps,max =5 for 40<Max(DRX cycle, SMTC period,MGRP)≤320, LPSS/SSS,gaps,max =3 for DRX cycle>320.
NOTE 3:   The requirements apply provided that during TPSS/SSS_sync_intra any two closest SSB occasions available at the UE for the measurement shall be separated by no more than 8 seconds as specified in section [TBD].



· Time index detection, with measurement gaps:
	DRX cycle
	TSSB_time_index_intra

	No DRX
	max(120ms, (3+Lind) x max(MGRP, SMTC period)) x CSSFintra

	DRX cycle≤ 320ms
	max(120ms, ceil(1.5x (3+Lind)) x max(MGRP, SMTC period,DRX cycle) x CSSFintra) 

	DRX cycle>320ms
	(3+Lind) x max(MGRP, DRX cycle) x CSSFintra

	NOTE 1:   Lind is the number of SMTC periods not available at the UE during TSSB_time_index_intra, where Lind ≤ Lind,gaps,max.
NOTE 2:   Lind,gaps,max =5 for Max(DRX cycle, SMTC period)≤40 where DRX cycle is 0 for non-DRX, Lind,gaps,max=3 for 40<Max(DRX cycle, SMTC period)≤320, Lind,gaps,max =2 for DRX cycle>320.
NOTE 3:   The requirements apply provided that during TPSS/SSS_time_index_intra  any two closest SSB occasions available at the UE for the measurement shall be separated by no more than 8 seconds as specified in section [TBD].



· Measurements, with measurement gaps:
	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	max(200ms, (5+Lmeas) x max(MGRP, SMTC period)) x CSSFintra

	DRX cycle≤ 320ms
	max(200ms, ceil(1.5x (5+Lmeas)) x max(MGRP, SMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	(5+Lmeas) x max(MGRP, DRX cycle) x CSSFintra

	NOTE 1:   Lmeas is the number of SMTC periods not available at the UE during T SSB_measurement_period_intra, where Lmeas ≤ Lmeas,gaps,max.
NOTE 2:   Lmeas,gaps,max =7 for Max(DRX cycle, SMTC period,MGRP)≤40 where DRX cycle is 0 for non-DRX, Lmeas,gaps,max =5 for 40<Max(DRX cycle, SMTC period,MGRP)≤320, Lmeas,gaps,max =3 for DRX cycle>320.
NOTE 3:   The requirements apply provided that during TPSS/SSS_measurement_period_intra any two closest SSB occasions available at the UE for the measurement shall be separated by no more than 8 seconds as specified in section [TBD].





	R4-2004663
	Ericsson
	Proposal 1: Upon exceeding LPSS/SSS,max, the UE is not required to meet the corresponding inter-frequency PSS/SSS detection requirement.
· Proposal 2: The maximum numbers of DL LBT failures for PSS/SSS detection are defined as in the table below:
	Procedure
	Rel-15 samples
	Maximum number of DL LBT failures

	
	
	Parameter name
	Parameter value
	Condition

	PSS/SSS detection, with gaps
	8
	LPSS/SSS,gaps,max
	12
	Max(TDRX,TSMTC, MGRP)≤40

	
	
	
	8
	40<Max(TDRX,TSMTC, MGRP)≤320

	
	
	
	5
	TDRX>320



· Proposal 3: To address the consecutively missing SSBs issue:
· A note or clarification is added in the inter-frequency measurement requirements that the requirements apply provided any two closest SSB occasions available at the UE for the measurement shall be separated by no more than the maximum time requirement for the cell to remain known (8 seconds), with a reference to the place in TS 38.133 where this  is defined.
·  No additional requirement is specified on consecutively missing SSBs.
· Proposal 4: The UE is expected to monitor all candidate SSBs, which are within the discovery burst transmission window, for a given SSB index.
· Proposal 5: Agree on further details, as shown below, for inter-frequency tables agreed in [2].
PSS/SSS detection:
	Condition NOTE1,2
	TPSS/SSS_sync_inter

	No DRX
	 max(600ms, (8+LPSS/SSS) x max(MGRP, SMTC period)) x CSSFinter

	DRX cycle ≤ 320ms
	max(600ms, ceil((8+LPSS/SSS)x1.5) x max(MGRP, SMTC period, DRX cycle)) x CSSFinter

	DRX cycle > 320ms 
	(8+LPSS/SSS) x DRX cycle x CSSFinter

	NOTE 1: 	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1.
NOTE 2: 	In EN-DC operation, the parameters, timers and scheduling requests referred to in clause 3.6.1 are for the secondary cell group. The DRX cycle is the DRX cycle of the secondary cell group.
NOTE 3:   LPSS/SSS is the number of SMTC periods not available at the UE during TPSS/SSS_sync_inter, where LPSS/SSS ≤ LPSS/SSS,max.
NOTE 4:   LPSS/SSS,max =12 for Max(DRX cycle, SMTC period,MGRP)≤40 where DRX cycle is 0 for non-DRX, LPSS/SSS,max =8 for 40<Max(DRX cycle, SMTC period,MGRP)≤320, LPSS/SSS,max =5 for DRX cycle>320.
NOTE 5:   During TPSS/SSS_sync_inter, any two closest SSB occasions available at the UE for PSS/SSS detection shall be separated by no more than 8 seconds, as specified in section TBD.



Time index detection:
	Condition NOTE1,2
	TSSB_time_index_inter

	No DRX
	max(120ms, (3+Lind) x max(MGRP, SMTC period)) x CSSFinter

	DRX cycle ≤ 320ms
	max(120ms, ceil((3+Lind) x 1.5) x max(MGRP, SMTC period, DRX cycle)) x CSSFinter

	DRX cycle > 320ms
	(3+Lind) x DRX cycle x CSSFinter

	NOTE 1: 	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1.
NOTE 2: 	In EN-DC operation, the parameters, timers and scheduling requests referred to in clause 3.6.1 are for the secondary cell group. The DRX cycle is the DRX cycle of the secondary cell group.
NOTE 3:   Lind is the number of SMTC periods not available at the UE during TSSB_time_index_inter, where Lind ≤ Lind,max.
NOTE 4:   Lind,max =5 for Max(DRX cycle, SMTC period,MGRP)≤40 where DRX cycle is 0 for non-DRX, Lind,max =3 for 40<Max(DRX cycle, SMTC period,MGRP)≤320, Lind,max =2 for DRX cycle>320.
NOTE 5:   During TSSB_time_index_inter, any two closest SSB occasions available at the UE for time index detection shall be separated by no more than 8 seconds, as specified in section TBD.



Measurements:
	Condition NOTE1,2
	T SSB_measurement_period_inter

	No DRX
	max(200ms, (8+Lmeas) x max(MGRP, SMTC period)) x CSSFinter

	DRX cycle ≤ 320ms
	max(200ms, ceil((8+Lmeas) x 1.5) x max(MGRP, SMTC period, DRX cycle)) x CSSFinter

	DRX cycle > 320ms
	(8+Lmeas) x DRX cycle x CSSFinter

	NOTE 1: 	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1
NOTE 2: 	In EN-DC operation, the parameters, timers and scheduling requests referred to in clause 3.6.1 are for the secondary cell group. The DRX cycle is the DRX cycle of the secondary cell group.
NOTE 3:   Lmeas is the number of SMTC periods not available at the UE during T SSB_measurement_period_inter, where Lmeas ≤ Lmeas,max.
NOTE 4:   Lmeas,max =12 for Max(DRX cycle, SMTC period,MGRP)≤40 where DRX cycle is 0 for non-DRX, Lmeas,max =8 for 40<Max(DRX cycle, SMTC period,MGRP)≤320, Lmeas,max =5 for DRX cycle>320.
NOTE 5:   During T SSB_measurement_period_inter, any two closest SSB occasions available at the UE for measurements shall be separated by no more than 8 seconds, as specified in section TBD.





	R4-2003671
	Nokia, Nokia Shanghai Bell
	RAN1 has introduced a feature in NR-U to allow for multiple opportunities for sending the SSBs during a DRS transmission window. The purpose of this feature is to minimize the effects of LBT failures for sending SSBs, allowing for some flexibility for sending DRS.
In LTE-LAA, a DMTC window was introduced to allow for the uncertainty when sending the discovery reference signals (DRS). In NR, the measurement requirements are already defined in terms of a SMTC, and the mechanism introduced by RAN1 in NR-U is to allow for an uncertainty in the exact position that SSBs are sent, in a similar manner to what was done for LTE-LAA. 
The duration of the DRS transmission window is configurable by the gNB, from 0.5 to 5 ms.
To keep a long DRS transmission window when it is not necessary to do so, i.e. in low interference conditions, is inefficient for the gNB. In low interference conditions, the DRS transmission window will be shorter, so that the gNB can allocate the resources in a more efficient manner.
In high interference conditions, the DRS transmission window might be longer, but that is precisely the scenario for which the RAN1 enhancement was introduced.
According to RAN1 agreement in RAN1 #99, from a UEs perspective, the number of transmitted SSBs within a DRS transmission window is not larger than Q. So, monitoring different candidate positions does not mean that the UE will be required to measure more SSBs than in Rel-15 NR.
If the unavailability of the SMTC is defined based on the SSB candidate position index, there will be no room for uncertainty due to LBT failure. Additionally, UEs might wrongly classify that the SMTC is unavailable, despite the fact that SSBs are sent in different candidate positions, leading to constantly restarting the measurements, when the maximum number of DL LBT failures is reached, and ultimately delaying all procedures that depend on these measurement reports.
There is no UE capability being discussed in RAN1 related to the ability of monitoring different candidate positions. If in the minimum requirements we assume that the UEs are not monitoring all the candidate positions, there will be no guarantee to the gNB that SSBs sent in different candidate positions will at some point be monitored.
If UEs are required to monitor all candidate positions all the time, power consumption in NR-U will be indeed higher than in NR. 
1. During intra or inter-frequency NR-U measurements, UE considers a SMTC occasion unavailable if the SSB index of the identified cell at the detected SSB position index is not available. By detecting that 1 SMTC occasion is unavailable, UE is required to monitor all candidate positions in the subsequent [N] SMTC.
Proposal 2: For cell identification, UE is required to search all candidate positions.

	R4-2003617
	MediaTek Inc
	Observation 1: For NR-U, SSB index is mod(candidate SBI, Q), where Q is up to 8. SSBs with different candidate SBI could have the same SBI.
Observation 2: For option 1, UE is required to monitor one SSB/candidate SBI for one SBI, and the Rel-15 UE measurement capability can be directly applied.
Observation 3: For option 2, UE may be required to monitor SSBs with up to 20 different candidate SBI per cell, which is much larger than the number of SBI per cell (i.e. up to 8).  
Observation 4: If UE is required to monitor on all SSBs with different candidate SBI, the UE measurement complexity will be increased to 160 SSBs from 14 or 7 SSBs required in Rel.15.
Observation 5: If UE is required to monitor on all SSBs from a set of QCL-ed SSB, the Rel-15 UE measurement capability cannot be applied for NR-U.
Observation 6: For option 3, UE is required to monitor all SSBs with different candidate SBI of a cell.
Proposal 1: To adopt one of the following two options for NR-U UE measurement capability for intra/inter-frequency layer with CCA
•	Option 1: UE is required to monitor at least one SSB from the set of SSBs that are QCLed with each other (Option 1).
•	Option 2: UE measurement capability is expressed in terms of number of candidate SBIs, and the exact numbers are TBD.

	R4-2002994
	ZTE
	Proposal 1: Upon exceeding LPSS/SSS,max, the UE is not required to meet the corresponding intra-frequency PSS/SSS detection requirement. 
Observation 1: Even if the UE starts the measurements without network configuration, the network won’t be aware of this and can’t use this measurement results.
Proposal 2: Don’t introduce new UE behaviors as the problem can be taken care of by existing mechanisms.
Proposal 3: After 4 unsuccessful measurement attempts due to exceeding the max number of unavailable SMTC occasions, UE should restart from the detection stage again.

	R4-2003398
	Apple
	Proposal 1: Upon exceeding the maximum acceptable number of DL LBT failures on target unlicensed frequency layer, there are two alternatives acceptable to us:
· Option 1: clarify in the spec that UE would stop the PSS/SSS detection on the target unlicensed frequency layer, and UE would switch to another carrier for new PSS/SSS detection if this carrier is configured in the MOs, otherwise allow UE to stop PSS/SSS detection if no other MOs are configured from network.
· Option 2: UE is not required to meet concerned intra-frequency PSS/SSS detection requirement and concerned inter-frequency PSS/SSS detection requirement if this target unlicensed frequency layer shares the measurement resource with other configured intra- or inter- frequency layers for measurement. "
Proposal 2: In RRC_CONNECTED mode, 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 X consecutive number of SSB bursts not available at the UE, where the value of X is TBD.

	R4-2002993
	ZTE
	Proposal 1: No need to extend the event-triggered reporting delay as the delay caused by no UL resources has already been excluded according to the definition.

	R4- 2003672
	Nokia, Nokia Shanghai Bell
	Observation 1: RAN4 has agreed that the TSSB_measurement_period_intra and TSSB_measurement_period_inter will be extended to consider the DL LBT failure. Therefore, by adjusting the references in the specification, to TSSB_measurement_period_intra_CCA and TSSB_measurement_period_inter_CCA, the effect of DL LBT failure will also be considered in the reporting delay.
Observation 2: The event triggered reporting delay excludes a delay caused by no UL resources being available for the UE to send the measurement report on. 
Observation 3: In baseline NR Rel-15, RAN4 does not take into account the possible delays caused by unsuccessful PUSCH transmissions. A CCA failure in the uplink is considered by upper layers as an unsuccessful PUSCH transmission, i.e. triggering retransmissions.
Proposal 1: If there is a need to capture the UL LBT failure in the event triggered reporting delay, modify the definition of the delay to clarify that it also excludes a delay caused by no UL resources being available for UE, for example due to CCA failure.
Proposal 2: For periodic reporting delay, RAN4 to adopt the same approach as in Rel-15 NR periodic reporting delay.

	R4-2004661
	Ericsson
	Proposal 1: For the event-triggered reporting delay:
o	(Option 2 in [3]): For event-triggered measurement reporting, the UE measurement reporting delay is extended due to UL LBT failures until the time point of the successful reporting attempt, according to [TBD RAN2 specification]. No extension for UL channel access category 1."
Proposal 2: For event-triggered periodic reporting delay:
o	(Option 2 in [3]): For event-triggered periodic measurement reporting, the UE measurement reporting delay is extended due to UL LBT failures until the time point of the successful reporting attempt or until the new periodic measurement is available, according to [TBD RAN2 specification]. No extension for UL channel access category 1."
Proposal 3: For periodic reporting delay:
o	(Option 2 in [3]): For periodic measurement reporting, the UE measurement reporting delay is extended due to UL LBT failures until the time point of the successful reporting attempt or until the new periodic measurement is available, according to [TBD RAN2 specification]. No extension for UL channel access category 1."

	R4-2004271
	Huawei, HiSilicon
	Proposal 1: For event-triggered periodic and periodic reporting delay, the same definition shall be adopted as in Rel-15.
Proposal 2: For event-triggered reporting, the measurement reporting delay excludes a delay which caused by no UL resources being available for UE and/or by UL CCA to send the measurement report on

	R4-2003561
	Qualcomm
	Proposal 2. At least for semi-static channel access mode, UE measurement capability for intra-frequency and inter-frequency measurements in NR-U are amended as below.
Intra-frequency requirements for FR1:
For each intra-frequency layer with CCA, during each layer 1 measurement period, the UE shall be capable of performing SS-RSRP, SS-RSRQ, and SS-SINR measurements for at least: 
· 8 identified cells, and 
· 14 SSBs with different SSB index and/or PCI on the intra-frequency layer, where the number of SSBs in the serving cell (except for the SCell) is not smaller than the number of configured RLM-RS SSB resources.
NOTE: The above requirements apply assuming the detected SSB indices of identified cells remain available at their respective detected SSB position indices during layer 1 measurement period. 
Inter-frequency requirements for FR1:
For each inter-frequency layer with CCA, during each layer 1 measurement period, the UE shall be capable of performing SS-RSRP, SS-RSRQ, and SS-SINR measurements for at least: 
· 4 identified cells, and 
· 7 SSBs with different SSB index and/or PCI on the inter-frequency layer.
NOTE: The above requirements apply assuming the detected SSB indices of identified cells remain available at their respective detected SSB position indices during layer 1 measurement period. 



	Huawei, HiSilicon
	R4-2004267
	Observation 1: The definition of available SSB/SMTC depends on the UE requirement to monitor QLC-ed SSB within the SSB burst.
Observation 2: If the candidate SSB position will only be supported by LBE, thus UE’s behaviour is same as Rel-15 UE without extra SSB position to be monitored in FBE.
Proposal 1: Option2 shall only be considered under the condition that:
· Number of SSB candidate positions that UE shall monitor per frequency layer is less than X, which is TBD
· No requirement when Q is less than Y, where Y is TBD
The definition of available SSB/SMTC shall be updated accordingly.




Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
[bookmark: _Ref37854483]Sub-topic 2-1 Measurement and monitoring of QCLed SSBs
Sub-topic description:
Last RAN4 meeting, the following topic was discussed (R4-2002278)
Topic 6: Measurement and Monitoring QCL-ed SSBs
· No consensus was reached in this meeting. Companies are encouraged to bring their views on the options. 
· Option 1: 
UE is required to monitor at least one SSB from the set of SSBs that are QCLed with each other
· Option 2: 
UE is required to monitor all SSBs from the set of SSBs that are QCLed with each other
· Option 3: 
UE is required to monitor all SSBs regardless of QCL assumptions

Issue 2-1-1: Different requirements for LBE (dynamic channel access) and FBE (semi static channel access)
Proposals in this meeting:
Option 1 (Proposal 7 in R4-2003559):
· If RAN4 cannot agree on option 1 as baseline for measurement requirements, different measurement requirements for semi-static and dynamic channel access modes to be defined.
Proposed WF:
· We have not yet discussed different requirements between FBE and LBE for intra and inter-frequency measurements. Delegates, please provide your views on the issue: Should RAN4 define a different set of requirements for FBE and LBE?
Issue 2-1-2: Number of candidate SSBs the UE is required to monitor during intra and inter-frequency measurements
Proposals in this meeting:
Option 1: For semi-static channel access mode (FBE), UE is required to monitor at least one SSB from the set of SSBs that are QCLed with each other
·  (Qualcomm, adapted from Proposal 8 in R4-2003559)
· (MediaTek Inc. Proposal 1, Option 1a in R4-2003617)
Option 2 (Nokia, Nokia Shanghai Bell, Proposal 1 in R4-2003671): 
· During intra or inter-frequency NR-U measurements, UE considers a SMTC occasion unavailable if the SSB index of the identified cell at the detected SSB position index is not available. By detecting that 1 SMTC occasion is unavailable, UE is required to monitor all candidate positions in the subsequent [N] SMTC.
Option 3 (Ericsson, Proposal 4 in R4-2004663 and R4-2004662)
· The UE is expected to monitor all candidate SSBs, which are within the discovery burst transmission window, for a given SSB index.

Option 4 (modified from Huawei, HiSilicon R4-2004267): Option2 (UE is required to monitor all SSBs from the set of SSBs that are QCLed with each other) shall only be considered under the condition that:
-	Number of SSB candidate positions that UE shall monitor per frequency layer is less than X, which is TBD
-	No requirement when Q is less than Y, where Y is TBD
The definition of available SSB/SMTC shall be updated accordingly.
Proposed WF: We still have a lot of options for this issue. Delegates, please provide your views on the proposals above, and aim at finding a compromise solution.  The target of 1st round of discussion is to collect companies views from all 4 options, so that we can decide in the 2nd round. This issue is a candidate for discussion in the conference call.
Issue 2-1-3: Number of candidate SSBs the UE is required to monitor during intra and inter-frequency cell detection
Proposals in this meeting:
Option 1 (Proposal 9 in R4-2003559, Qualcomm)
· At least one SSB index in the same SSB position index shall be detectable, as specified in clause 9.2A.2, in the time period for PSS/SSS detection.
Option 2 (Proposal 2 in R4-2003671, Nokia, Nokia Shanghai Bell)
· For cell identification, UE is required to search all candidate positions.
Option 3:
The UE is expected to monitor all candidate SSBs, which are within the discovery burst transmission window, for a given SSB index
Proposed WF: 
· Discuss all options on 1st round. Depending on the outcome, this issue is also a candidate for the conference call.
Issue 2-1-4: UE measurement capability
Proposals: 
· Option 1 (Option 1b in Proposal 1 R4-2003617, MediaTek): UE measurement capability is expressed in terms of number of candidate SBIs, and the exact numbers are TBD.
· Option 2 (Proposal 2 in R4-2003561): At least for semi-static channel access mode (FBE), UE measurement capability for intra-frequency and inter-frequency measurements in NR-U are amended as below.
Intra-frequency requirements for FR1:
For each intra-frequency layer with CCA, during each layer 1 measurement period, the UE shall be capable of performing SS-RSRP, SS-RSRQ, and SS-SINR measurements for at least:
· 8 identified cells, and 
· 14 SSBs with different SSB index and/or PCI on the intra-frequency layer, where the number of SSBs in the serving cell (except for the SCell) is not smaller than the number of configured RLM-RS SSB resources.
NOTE: The above requirements apply assuming the detected SSB indices of identified cells remain available at their respective detected SSB position indices during layer 1 measurement period. 
Inter-frequency requirements for FR1:
For each inter-frequency layer with CCA, during each layer 1 measurement period, the UE shall be capable of performing SS-RSRP, SS-RSRQ, and SS-SINR measurements for at least: 
· 4 identified cells, and 
· 7 SSBs with different SSB index and/or PCI on the inter-frequency layer.
NOTE: The above requirements apply assuming the detected SSB indices of identified cells remain available at their respective detected SSB position indices during layer 1 measurement period. 


Proposed WF: Deprioritize the discussion of this issue until the issues above are agreed.

[bookmark: _Ref37854542]Sub-topic 2-2: How to address consecutively missing SSBs during intra and inter-frequency measurements
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-2-1: Add a note on the intra-frequency and inter-frequency measurements requirements
· Proposals
· Option 1 (based on the proposals below): for intra and inter-frequency measurements, the requirements apply provided any two closest SSB occasions available at the UE for the measurement shall be separated by no more than the maximum time requirement for the cell to remain known (8 seconds), with a reference to the place in TS 38.133 where this is defined.
· Ericsson (Proposal 3 in R4-2004662, R4-2004663):	A note or clarification is added in the intra-frequency measurement (and inter-frequency) requirements that the requirements apply provided any two closest SSB occasions available at the UE for the measurement shall be separated by no more than the maximum time requirement for the cell to remain known (8 seconds), with a reference to the place in TS 38.133 where this is defined.
· Huawei, HiSilicon(R4-2004271 Proposal 4): For intra-frequency measurement, the requirements apply provided any two closest SSB occasions available at the UE for the measurement shall be separated by no more than the maximum time requirement for the cell to remain known defined in clause 9.2A.4.3
· 
· Recommended WF
· The proposals of Ericsson and Huawei, HiSilicon were similar, therefore, the proposed WF is:
· Agree with: 
· for intra and inter-frequency measurements, the requirements apply provided any two closest SSB occasions available at the UE for the measurement shall be separated by no more than the maximum time requirement for the cell to remain known (8 seconds), with a reference to the place in TS 38.133 where this is defined.
· Answer the question: is it necessary to add a note on each of the intra-frequency / inter-frequency measurement tables?
Issue 2-2-2: Additional requirements on consecutively missing SSBs during the measurement period
· Proposals
Option 1 (Ericsson R4-2004662 and R4-2004663).
 No additional requirement is specified on consecutively missing SSBs 
· Recommended WF
· No additional requirement is specified on consecutively missing SSBs   
Issue 2-2-3: Intra and inter-frequency measurement tables updates
 (Deprioritize this discussion until the issues above are agreed). 
Proposals in this meeting
· Proposal 5 in (R4-204462 and R4-204463): Agree on further details, as shown below, for intra-frequency tables agreed in [2].
· PSS/SSS detection, no measurement gaps:
	DRX cycle
	TPSS/SSS_sync_intra

	No DRX
	max( 600ms, ceil( (5+LPSS/SSS) x Kp) x SMTC period )Note 1 x CSSFintra

	DRX cycle≤ 320ms
	max( 600ms, ceil(1.5x (5+LPSS/SSS) x Kp) x max(SMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	ceil((5+LPSS/SSS) x Kp) x DRX cycle x CSSFintra

	NOTE 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified.
NOTE 2:   LPSS/SSS is the number of SMTC periods not available at the UE during TPSS/SSS_sync_intra, where LPSS/SSS ≤ LPSS/SSS,max.
NOTE 3:   LPSS/SSS,max =7 for Max(DRX cycle, SMTC period)≤40 where DRX cycle is 0 for non-DRX, LPSS/SSS,max=3 for 40<Max(DRX cycle, SMTC period)≤320, LPSS/SSS,max =3 for DRX cycle>320.
NOTE 4:   The requirements apply provided that during TPSS/SSS_sync_intra any two closest SSB occasions available at the UE for the measurement shall be separated by no more than 8 seconds as specified in section [TBD].




· PSS/SSS detection for deactivated SCell, no measurement gaps:
	DRX cycle
	TPSS/SSS_sync_intra

	No DRX
	(5+ LPSS/SSS) x measCycleSCell x CSSFintra

	DRX cycle≤ 320ms
	(5+ LPSS/SSS) x max(measCycleSCell, 1.5xDRX cycle) x CSSFintra

	DRX cycle> 320ms
	(5+ LPSS/SSS) x max(measCycleSCell, DRX cycle) x CSSFintra

	NOTE 1:   LPSS/SSS is the number of SMTC periods not available at the UE during TPSS/SSS_sync_intra, where LPSS/SSS ≤ LPSS/SSS,deact,max.
NOTE 2:   LPSS/SSS, deact,max =7 for Max(DRX cycle, measCycleSCell)≤40 where DRX cycle is 0 for non-DRX, LPSS/SSS, deact,max =5 for 40<Max(DRX cycle, measCycleSCell)≤320, LPSS/SSS, deact,max =3 for DRX cycle>320.
NOTE 3:   The requirements apply provided that during TPSS/SSS_sync_intra any two closest SSB occasions available at the UE for the measurement shall be separated by no more than 8 seconds as specified in section [TBD].



· Time index detection, no measurement gaps:
	DRX cycle
	TSSB_time_index_intra

	No DRX
	max(120ms, ceil( (3+Lind) x Kp ) x SMTC period)Note 1 x CSSFintra

	DRX cycle≤ 320ms
	max(120ms, ceil (1.5 x (3+Lind) x Kp) x max(SMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	Ceil((3+Lind) x Kp) x DRX cycle x CSSFintra

	NOTE 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified.
NOTE 2:   Lind is the number of SMTC periods not available at the UE during TSSB_time_index_intra, where Lind ≤ Lind,max.
NOTE 3:   Lind,max =5 for Max(DRX cycle, SMTC period)≤40 where DRX cycle is 0 for non-DRX, Lind,max =3 for 40<Max(DRX cycle, SMTC period)≤320, Lind,max =2 for DRX cycle>320.
NOTE 4:   The requirements apply provided that during TPSS/SSS_time_index_intra  any two closest SSB occasions available at the UE for the measurement shall be separated by no more than 8 seconds as specified in section [TBD].



· Time index detection for deactivated SCell, no measurement gaps:
	DRX cycle
	TSSB_time_index_intra

	No DRX
	(3+Lind) x measCycleSCell x CSSFintra

	DRX cycle≤ 320ms
	 (3+Lind) x max(measCycleSCell, 1.5xDRX cycle) x CSSFintra

	DRX cycle> 320ms
	(3+Lind) x max(measCycleSCell, DRX cycle) x CSSFintra

	NOTE 1:   Lind is the number of SMTC periods not available at the UE during TSSB_time_index_intra, where Lind ≤ Lind,deact,max.
NOTE 2:   Lind,deact,max =5 for Max(DRX cycle, measCycleSCell)≤40 where DRX cycle is 0 for non-DRX, Lind,deact,max =3 for 40<Max(DRX cycle, measCycleSCell)≤320, Lind, deact,max =2 for DRX cycle>320.
NOTE 3:   The requirements apply provided that during TPSS/SSS_time_index_intra  any two closest SSB occasions available at the UE for the measurement shall be separated by no more than 8 seconds as specified in section [TBD].



· Measurements, no measurement gaps:
	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	max(200ms, ceil( (5+ Lmeas) x Kp) x SMTC period)Note 1 x CSSFintra

	DRX cycle≤ 320ms
	max(200ms, ceil(1.5x (5+ Lmeas) x Kp) x max(SMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	ceil((5+ Lmeas) x Kp ) x DRX cycle x CSSFintra

	NOTE 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified
NOTE 2:   Lmeas is the number of SMTC periods not available at the UE during T SSB_measurement_period_intra, where Lmeas ≤ Lmeas,max.
NOTE 3:   Lmeas,max =7 for Max(DRX cycle, SMTC period)≤40 where DRX cycle is 0 for non-DRX, Lmeas,max =5 for 40<Max(DRX cycle, SMTC period)≤320, Lmeas,max =3 for DRX cycle>320.
NOTE 4:   The requirements apply provided that during TPSS/SSS_measurement_period_intra any two closest SSB occasions available at the UE for the measurement shall be separated by no more than 8 seconds as specified in section [TBD].



· Measurements for deactivated SCell, no measurement gaps:
	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	(5+ Lmeas) x measCycleSCell x CSSFintra

	DRX cycle≤ 320ms
	(5+ Lmeas) x max(measCycleSCell, 1.5xDRX cycle) x CSSFintra

	DRX cycle> 320ms
	(5+ Lmeas) x max(measCycleSCell, DRX cycle) x CSSFintra

	NOTE 1:   Lmeas is the number of SMTC periods not available at the UE during T SSB_measurement_period_intra, where Lmeas ≤ Lmeas,deact,max.
NOTE 2:   Lmeas,deact,max =7 for Max(DRX cycle, measCycleSCell)≤40 where DRX cycle is 0 for non-DRX, Lmeas,deact,max =5 for 40<Max(DRX cycle, measCycleSCell)≤320, Lmeas,deact,max =3 for DRX cycle>320.
NOTE 3:   The requirements apply provided that during TPSS/SSS_measurement_period_intra any two closest SSB occasions available at the UE for the measurement shall be separated by no more than 8 seconds as specified in section [TBD].



· PSS/SSS detection, with measurement gaps:
	DRX cycle
	TPSS/SSS_sync_intra

	No DRX
	max(600ms, (5+LPSS/SSS) x max(MGRP, SMTC period)) x CSSFintra

	DRX cycle≤ 320ms
	max(600ms, ceil(1.5x (5+LPSS/SSS)) x max(MGRP, SMTC period,DRX cycle)) x CSSFintra 

	DRX cycle>320ms
	(5+LPSS/SSS) x max(MGRP, DRX cycle) x CSSFintra

	NOTE 1:   LPSS/SSS is the number of SMTC periods not available at the UE during TPSS/SSS_sync_intra, where LPSS/SSS ≤ LPSS/SSS,gaps,max.
NOTE 2:   LPSS/SSS,gaps,max =7 for Max(DRX cycle, SMTC period,MGRP)≤40 where DRX cycle is 0 for non-DRX, LPSS/SSS,gaps,max =5 for 40<Max(DRX cycle, SMTC period,MGRP)≤320, LPSS/SSS,gaps,max =3 for DRX cycle>320.
NOTE 3:   The requirements apply provided that during TPSS/SSS_sync_intra any two closest SSB occasions available at the UE for the measurement shall be separated by no more than 8 seconds as specified in section [TBD].



· Time index detection, with measurement gaps:
	DRX cycle
	TSSB_time_index_intra

	No DRX
	max(120ms, (3+Lind) x max(MGRP, SMTC period)) x CSSFintra

	DRX cycle≤ 320ms
	max(120ms, ceil(1.5x (3+Lind)) x max(MGRP, SMTC period,DRX cycle) x CSSFintra) 

	DRX cycle>320ms
	(3+Lind) x max(MGRP, DRX cycle) x CSSFintra

	NOTE 1:   Lind is the number of SMTC periods not available at the UE during TSSB_time_index_intra, where Lind ≤ Lind,gaps,max.
NOTE 2:   Lind,gaps,max =5 for Max(DRX cycle, SMTC period)≤40 where DRX cycle is 0 for non-DRX, Lind,gaps,max=3 for 40<Max(DRX cycle, SMTC period)≤320, Lind,gaps,max =2 for DRX cycle>320.
NOTE 3:   The requirements apply provided that during TPSS/SSS_time_index_intra  any two closest SSB occasions available at the UE for the measurement shall be separated by no more than 8 seconds as specified in section [TBD].



· Measurements, with measurement gaps:
	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	max(200ms, (5+Lmeas) x max(MGRP, SMTC period)) x CSSFintra

	DRX cycle≤ 320ms
	max(200ms, ceil(1.5x (5+Lmeas)) x max(MGRP, SMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	(5+Lmeas) x max(MGRP, DRX cycle) x CSSFintra

	NOTE 1:   Lmeas is the number of SMTC periods not available at the UE during T SSB_measurement_period_intra, where Lmeas ≤ Lmeas,gaps,max.
NOTE 2:   Lmeas,gaps,max =7 for Max(DRX cycle, SMTC period,MGRP)≤40 where DRX cycle is 0 for non-DRX, Lmeas,gaps,max =5 for 40<Max(DRX cycle, SMTC period,MGRP)≤320, Lmeas,gaps,max =3 for DRX cycle>320.
NOTE 3:   The requirements apply provided that during TPSS/SSS_measurement_period_intra any two closest SSB occasions available at the UE for the measurement shall be separated by no more than 8 seconds as specified in section [TBD].



PSS/SSS detection:
	Condition NOTE1,2
	TPSS/SSS_sync_inter

	No DRX
	 max(600ms, (8+LPSS/SSS) x max(MGRP, SMTC period)) x CSSFinter

	DRX cycle ≤ 320ms
	max(600ms, ceil((8+LPSS/SSS)x1.5) x max(MGRP, SMTC period, DRX cycle)) x CSSFinter

	DRX cycle > 320ms 
	(8+LPSS/SSS) x DRX cycle x CSSFinter

	NOTE 1: 	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1.
NOTE 2: 	In EN-DC operation, the parameters, timers and scheduling requests referred to in clause 3.6.1 are for the secondary cell group. The DRX cycle is the DRX cycle of the secondary cell group.
NOTE 3:   LPSS/SSS is the number of SMTC periods not available at the UE during TPSS/SSS_sync_inter, where LPSS/SSS ≤ LPSS/SSS,max.
NOTE 4:   LPSS/SSS,max =12 for Max(DRX cycle, SMTC period,MGRP)≤40 where DRX cycle is 0 for non-DRX, LPSS/SSS,max =8 for 40<Max(DRX cycle, SMTC period,MGRP)≤320, LPSS/SSS,max =5 for DRX cycle>320.
NOTE 5:   During TPSS/SSS_sync_inter, any two closest SSB occasions available at the UE for PSS/SSS detection shall be separated by no more than 8 seconds, as specified in section TBD.



Time index detection:
	Condition NOTE1,2
	TSSB_time_index_inter

	No DRX
	max(120ms, (3+Lind) x max(MGRP, SMTC period)) x CSSFinter

	DRX cycle ≤ 320ms
	max(120ms, ceil((3+Lind) x 1.5) x max(MGRP, SMTC period, DRX cycle)) x CSSFinter

	DRX cycle > 320ms
	(3+Lind) x DRX cycle x CSSFinter

	NOTE 1: 	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1.
NOTE 2: 	In EN-DC operation, the parameters, timers and scheduling requests referred to in clause 3.6.1 are for the secondary cell group. The DRX cycle is the DRX cycle of the secondary cell group.
NOTE 3:   Lind is the number of SMTC periods not available at the UE during TSSB_time_index_inter, where Lind ≤ Lind,max.
NOTE 4:   Lind,max =5 for Max(DRX cycle, SMTC period,MGRP)≤40 where DRX cycle is 0 for non-DRX, Lind,max =3 for 40<Max(DRX cycle, SMTC period,MGRP)≤320, Lind,max =2 for DRX cycle>320.
NOTE 5:   During TSSB_time_index_inter, any two closest SSB occasions available at the UE for time index detection shall be separated by no more than 8 seconds, as specified in section TBD.



Measurements:
	Condition NOTE1,2
	T SSB_measurement_period_inter

	No DRX
	max(200ms, (8+Lmeas) x max(MGRP, SMTC period)) x CSSFinter

	DRX cycle ≤ 320ms
	max(200ms, ceil((8+Lmeas) x 1.5) x max(MGRP, SMTC period, DRX cycle)) x CSSFinter

	DRX cycle > 320ms
	(8+Lmeas) x DRX cycle x CSSFinter

	NOTE 1: 	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1
NOTE 2: 	In EN-DC operation, the parameters, timers and scheduling requests referred to in clause 3.6.1 are for the secondary cell group. The DRX cycle is the DRX cycle of the secondary cell group.
NOTE 3:   Lmeas is the number of SMTC periods not available at the UE during T SSB_measurement_period_inter, where Lmeas ≤ Lmeas,max.
NOTE 4:   Lmeas,max =12 for Max(DRX cycle, SMTC period,MGRP)≤40 where DRX cycle is 0 for non-DRX, Lmeas,max =8 for 40<Max(DRX cycle, SMTC period,MGRP)≤320, Lmeas,max =5 for DRX cycle>320.
NOTE 5:   During T SSB_measurement_period_inter, any two closest SSB occasions available at the UE for measurements shall be separated by no more than 8 seconds, as specified in section TBD.





[bookmark: _Ref37854523]Sub-topic 2-3: Intra and inter-frequency PSS/SSS detection

Issue 2-3-1: Lmax in the intra-frequency PSS/SSS detection period
· Proposals
· Option 1: Define Lmax as in:
Ericsson (R4-2004662): The maximum numbers of DL LBT failures for intra-frequency PSS/SSS detection are defined as in the table below.
	Procedure
	Rel-15 samples
	Maximum number of DL LBT failures

	
	
	Parameter name
	Parameter value
	Condition

	PSS/SSS detection, no gaps
	5
	LPSS/SSS,max
	7
	Max(TDRX,TSMTC)≤40

	
	
	
	5
	40<Max(TDRX,TSMTC)≤320

	
	
	
	3
	TDRX>320

	PSS/SSS detection for deactivated SCell, no gaps
	5
	LPSS/SSS,deact,max
	7
	Max(TDRX, measCycleSCell)≤40

	
	
	
	5
	40< Max(TDRX, measCycleSCell)≤320

	
	
	
	3
	TDRX>320

	PSS/SSS detection, with gaps
	5
	LPSS/SSS,gaps,max
	7
	Max(TDRX,TSMTC, MGRP)≤40

	
	
	
	5
	40<Max(TDRX,TSMTC, MGRP)≤320

	
	
	
	3
	TDRX>320



· Recommended WF
· Agree on Option 1.
[bookmark: _Ref37766756]Issue 2-3-2: Lmax in the inter-frequency PSS/SSS detection period
· Proposals
· Option 1: Define Lmax as in ( Ericsson R4-2004663: Proposal 2): 
· The maximum numbers of DL LBT failures for PSS/SSS detection are defined as in the table below:
	Procedure
	Rel-15 samples
	Maximum number of DL LBT failures

	
	
	Parameter name
	Parameter value
	Condition

	PSS/SSS detection, with gaps
	8
	LPSS/SSS,gaps,max
	12
	Max(TDRX,TSMTC, MGRP)≤40

	
	
	
	8
	40<Max(TDRX,TSMTC, MGRP)≤320

	
	
	
	5
	TDRX>320




· Recommended WF
· Agree on Option 1:
Issue 2-3-3: Requirements when reaching the maximum extension of the detection period
· Proposals
· Option 1: UE is not required to meet the corresponding PSS/SSS detection requirement:
· Ericsson (R4-2004662): Proposal 1: Upon exceeding LPSS/SSS,max, the UE is not required to meet the corresponding intra-frequency PSS/SSS detection requirement.
· Ericsson (R4-2004663): Proposal 1: Upon exceeding LPSS/SSS,max, the UE is not required to meet the corresponding inter-frequency PSS/SSS detection requirement.
· ZTE (R4-2002994): Proposal 1: Upon exceeding LPSS/SSS,max, the UE is not required to meet the corresponding intra-frequency PSS/SSS detection requirement.
· Option 2: No need to define a new behaviour
· Huawei (R4-2004271): There is no need to define new UE behaviour during the PSS/SSS detection.
· Option 3: New behaviour 
· (Apple, R4-2003398): Upon exceeding the maximum acceptable number of DL LBT failures on target unlicensed frequency layer, there are two alternatives acceptable to us:
· Option 3a: clarify in the spec that UE would stop the PSS/SSS detection on the target unlicensed frequency layer, and UE would switch to another carrier for new PSS/SSS detection if this carrier is configured in the MOs, otherwise allow UE to stop PSS/SSS detection if no other MOs are configured from network.
· Option 3b: UE is not required to meet concerned intra-frequency PSS/SSS detection requirement and concerned inter-frequency PSS/SSS detection requirement if this target unlicensed frequency layer shares the measurement resource with other configured intra- or inter- frequency layers for measurement. 

· Recommended WF
· Reading the proposals, it looks like companies could agree on option 1
· Upon exceeding LPSS/SSS,max, the UE is not required to meet the corresponding intra-frequency PSS/SSS detection requirement

[bookmark: _Ref37854550]Sub-topic 2-4: UE behaviour in case of successively exceeding the maximum number of DL LBT failure during measurements
Issue 2-4-1: UE behaviour in case of successively exceeding the maximum number of DL LBT failure during measurements
In previous RAN4 meetings (R4 92b, WF: R4-1912851), it was agreed that: 
· UE behaviour upon exceeding the maximum L in measurement requirements:
· Upon exceeding the maximum acceptable number of DL LBT failures over the corresponding period of time, the UE has to restart the corresponding procedure, e.g., time index detection and measurements
· FFS UE behaviour for PSS/SSS detection.
From last RAN4 meeting (RAN4 94e, WF  R4-2002278), the following was listed as requiring further discussion;
· Issue 7-7:	UE behaviour in case of successive DL LBT failures during measurements.
· Option 1) After N unsuccessful measurement attempts due to exceeding the max number of unavailable SMTC occasions, UE should restart from the detection stage again. Value of N can be further discussed in RAN4. 
· Option 3) No new UE behavior is needed.
· Proposals in this meeting
Option 1 (ZTE R4-2002994, proposal 3).
· After 4 unsuccessful measurement attempts due to exceeding the max number of unavailable SMTC occasions, UE should restart from the detection stage again.
Option 2 (Qualcomm R4-2003559)
· After N unsuccessful measurement attempts of an already identified cell due to exceeding the max number of unavailable SMTC occasions, UE may restart from the detection stage again. Value of N can be further discussed in RAN4.
· Recommended WF
· Agree with: After N unsuccessful measurement attempts of an already identified cell due to exceeding the max number of unavailable SMTC occasions, UE may restart from the detection stage again.
· Provide your views on the value of N.
[bookmark: _Ref37854584]Sub-topic 2-5 Assumption of Q in PBCH reading
This sub-topic refers to the agreement on last meeting: 
Issue 4-1: Additional time for PBCH payload reading for SSB index identification
· Options discussed in RAN4 #94e
Option 1: We can assume that Q is always known to the UE
Option 2: We cannot assume that Q is always known to the UE
Issue 2-5-1: Assumption of Q in PBCH reading
· Proposals
· Option 1: Q can be assumed to be always known to the UE.(ZTE, R4-2003839 )
· Option 2: RAN4 to wait for ASN.1 freeze to decide on whether SSB-PositionQCL-Relationship-r16 can always be assumed known to UE (Qualcomm, R4-2003559)
· Recommended WF
· Deprioritize the topic and wait for ASN.1 freeze. 
[bookmark: _Ref37854602]Sub-topic 2-6 Scheduling restriction 
Issue 2-6-1: Scheduling restriction during SS-RSRP and SS-SINR measurement
· Proposals
· Option 1 (Qualcomm, Proposal 11 in R4-2003559): 
· When the UE performs intra-frequency measurements in unlicensed spectrum, the following restrictions apply due to SS-RSRP or SS-SINR measurement 
· The UE is not expected to transmit PUCCH/PUSCH/SRS on SSB symbols scheduled to be measured, and on 1 data symbol before each consecutive SSB symbols scheduled to be measured and 1 data symbol after each consecutive SSB symbols scheduled to be measured within SMTC window duration. If the high layer in TS 38.331 [2] signalling of smtc2 is configured, the SMTC periodicity follows smtc2; Otherwise SMTC periodicity follows smtc1."
· Option 2:  
· Recommended WF
· Agree on option 1. 

Issue 2-6-2: Scheduling restriction during SS-RSRQ 
· Proposals
· Option 1 (Qualcomm, Proposal 12 in R4-2003559): 
· When the UE performs intra-frequency measurements in unlicensed spectrum, the following restrictions apply due to SS-RSRQ measurement 
· The UE is not expected to transmit PUCCH/PUSCH/SRS on SSB symbols scheduled to be measured, RSSI measurement symbols, and on 1 data symbol before each consecutive SSB scheduled to be measured/RSSI symbols and 1 data symbol after each consecutive SSB scheduled to be measured/RSSI symbols within SMTC window duration. If the high layer signalling of smtc2 is configured(in TS 38.331 [2]), the SMTC periodicity follows smtc2; Otherwise the SMTC periodicity follows smtc1.  When intra-band carrier aggregation in unlicensed spectrum is performed, the scheduling restrictions due to a given serving cell should also apply to all other serving cells in the same band on the symbols that fully or partially overlap with the aforementioned restricted symbols." 
· Recommended WF
· Agree on option 1. 
[bookmark: _Ref37854630]Sub-topic 2-7 UE behaviour in RRC_CONNECTED mode when the serving cell is unavailable for consecutive SSB bursts
In the last meeting, the following was listed as needing further discussion (R4-2002278):
Sub-topic 7-3: UE behaviour in RRC_CONNECTED mode when the serving cell is unavailable for consecutive SSB bursts
· Whether it is necessary to specify a UE behavior in connected mode when the serving cell is unavailable for consecutive SSB bursts.
Issue 2-7-1: UE behaviour in RRC_CONNECTED mode when the serving cell is unavailable for consecutive SSB bursts
· Proposals
· Option 1 (Apple, proposal 2 in R4-2003398)
· In RRC_CONNECTED mode, 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 X consecutive number of SSB bursts not available at the UE, where the value of X is TBD.
· Option 2 (ZTE, proposal 2 in R4-2002994)
· Don’t introduce new UE behaviors as the problem can be taken care of by existing mechanisms.
· Recommended WF
· Discuss option 1 and option 2.
[bookmark: _Ref37854640]Sub-topic 2-8 UL LBT failure impact on measurement reporting 
Issue 2-8-1: Event Triggered reporting delay
· Proposals
· Option 1: No need to extension of the event-triggered reporting delay due to UL LBT failure. Clarify that the measurement reporting delay excludes a delay which is caused by no UL resources available due to CCA failure.
· ZTE (R4-2002993): No need to extend the event-triggered reporting delay as the delay caused by no UL resources has already been excluded according to the definition.
· Nokia (R4- 2003672): If there is a need to capture the UL LBT failure in the event triggered reporting delay, modify the definition of the delay to clarify that it also excludes a delay caused by no UL resources being available for UE, for example due to CCA failure.
· Qualcomm (R4-2003559): For the event-triggered reporting delay: No need to extend the delay, clarify that the measurement reporting delay excludes a delay which is caused by no UL resources available due to CCA.
· Huawei, HiSilicon (R4-2004271): For event-triggered reporting, the measurement reporting delay excludes a delay which caused by no UL resources being available for UE and/or by UL CCA to send the measurement report on
· Option 2: Extend the event-triggered reporting delay
· Ericsson (R4-2004661): For event-triggered measurement reporting, the UE measurement reporting delay is extended due to UL LBT failures until the time point of the successful reporting attempt, according to [TBD RAN2 specification]. No extension for UL channel access category 1
· Recommended WF
· The majority of companies proposed not to extend the reporting delay due to UL LBT failure. This discussion has been ongoing for at least 3 meetings. The proposed WF is to collect comments on all proposals, and try to agree on one of the options. If we cannot agree on this issue, this issue is a candidate for the GoToWebinar discussion.

Issue 2-8-2: Event triggered periodic and periodic reporting delay
· Proposals
· Option 1: For event-triggered periodic and periodic reporting delay, the same definition shall be adopted as in Rel-15.	
· Nokia (R4- 2003672): For periodic reporting delay, RAN4 to adopt the same approach as in Rel-15 NR periodic reporting delay.
· Qualcomm (R4-2003559): Reporting delay for (event-triggered) periodic reporting, adopt the same definition as in R15.
· Huawei, HiSilicon (R4-2004271): For event-triggered periodic and periodic reporting delay, the same definition shall be adopted as in Rel-15.
· Option 2: For event-triggered and event-triggered periodic measurement reporting, the UE measurement reporting delay is extended due to UL LBT failure. 
· Ericsson (R4-2004661): 
· Proposal 2: For event-triggered periodic reporting delay: (Option 2 in [3]): For event-triggered periodic measurement reporting, the UE measurement reporting delay is extended due to UL LBT failures until the time point of the successful reporting attempt or until the new periodic measurement is available, according to [TBD RAN2 specification]. No extension for UL channel access category 1."
·   Proposal 3: For periodic reporting delay: (Option 2 in [3]): For periodic measurement reporting, the UE measurement reporting delay is extended due to UL LBT failures until the time point of the successful reporting attempt or until the new periodic measurement is available, according to [TBD RAN2 specification]. No extension for UL channel access category 1."
· Recommended WF
· The majority of companies proposed not to extend the event triggered periodic and periodic reporting delay due to UL LBT failure. This discussion has been ongoing for at least 3 meetings. The proposed WF is to collect comments on all proposals, and try to agree on one of the options. If we cannot agree on this issue, this issue is a candidate for the GoToWebinar discussion.
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	ZTE
	Issue 2-1-1: We have concerns that having separate requirements for LBE / FBE networks will complicate the specification and add workload to the group. We would prefer not to have separated requirements.
Issue 2-1-3: Support Option 2, which is reasonable and already a compromise to save UE power in our view.
Issue 2-1-4: Support recommended WF. Indeed we should first decide on the QCLed SSBs UE need to monitor, and then check if this capability signalling is needed or not.
Issue 2-2-2: Support recommended WF.
Issue 2-3-1: Agree with recommended WF.
Issue 2-3-2: Agree with recommended WF.
Issue 2-3-3: Agree with recommended WF.
Issue 2-4-1: Support recommended WF. As to the value of N, we propose N = 4 as reasoned in our paper R4-2002994.
Issue 2-5-1: Can agree with the recommended WF.
Issue 2-7-1: We prefer Option 2 mainly because the measurements of UE should be configured by network in CONNECTED mode. Even if the UE starts the measurements without network configuration, the network won’t be aware of this. How will the UE / network benefit from this measurement? From the UE perspective this would mean more power consumption without clear benefit.
Issue 2-8-1: support Option 1.
Issue 2-8-2: Same reason with 2-8-1, support Option 1.
…
Others:

	MediaTek
	Issue 2-1-1: We prefer to have a single set of requirement.
Issue 2-1-2: We are OK with Option 1 (and also for LBE) and Option 4. Comments are provided: 
Option 2: It cannot actually address the concern of UE complexity, because UE still has to implement Option 3 with high UE cost/complexity. 
Option 3: It shall only be considered under the condition that the measurement capability in terms of number # of candidate beams has been introduced. (i.e. Option 4)
Option 4:   For the 1st sub-bullet, we have similar proposal in Issue 2-1-4 (Option 1), to consider the number of candidate positions that UE shall monitor. For the 2nd sub-bullet, if the 1st sub-bullet is agreeable, the concern on UE complexity can be addressed, thus the 2nd sub-bullet may not be necessary.
Issue 2-1-3: Agree with Option 1. UE would search all candidate positions, but UE will not know the SSB has been changed its position based on the result of one sample. Thus the same position should remain detectable during PSS/SSS detection stage.
Issue 2-1-4: It will depend on the conclusion of Issue 2-1-2. Option 1 is similar to the Option 4 in Issue 2-1-2.   
Issue 2-2-1: More clarification is needed. Need to clarify the meaning of “SSB occasions available”. It would depend on the conclusion of Issue 2-1-2. And it is acceptable to us to have one additional note like “FFS the clarification on “SSB occasions available”.
Issue 2-2-2: Agree with Option 1 and thus the recommended WF.
Issue 2-2-3: Agree to deprioritize this issue.
Issue 2-3-1: More discussion is needed. It depends on the UE behavior discussed in Issue 2-3-3.
Issue 2-3-2: More discussion is needed. It depends on the UE behavior discussed in Issue 2-3-3.
Issue 2-3-3: Both Option 1 and Option 2 are fine to us. In fact, Option 1 and Option 2 are not contradicting to each other in our view. Disagree with Option 3.
Issue 2-4-1: One clarification question.  Should the “N unsuccessful measurement attempts” to be consecutive? Or it can be spread over the measurement period. It may impact on the selection of N, e.g. larger N if it be spread over the measurement period.
Issue 2-5-1: Agree with Option 1 and the recommended WF, because it depends on whether the signaling or default value is always available or not.
Issue 2-6-1: OK with Option 1 and the recommended WF.
Issue 2-6-2: OK with Option 1 and the recommended WF.
Issue 2-7-1: Agree with Option 2.
Issue 2-8-1: Agree with Option 1, because it has agreed the requirement for consistent UL LBT will be introduced to cover it. Therefore, it is not necessary to specify the extension.
Issue 2-8-2: Agree with Option 1. Same comment as Issue 2-8-1.

	Qualcomm
	Issue 2-1-1: If Option 1 cannot be agreed to be the baseline for both FBE and LBE, then different requirements are needed for FBE and LBE. To the concern about increased workload, the only difference here is the definition of “unavailable SMTC”. We don’t see this as an increased workload. 
Issue 2-1-2: Option 3 is not agreeable at all unless different requirements are defined for FBE and LBE and then option 3 can be applied to LBE. Option 2 is not very clear to us. First, as MTK mentioned, UE has to implement the complex part of option 3 in option 2. Second, it is not clear how UE is supposed to fallback to the simple mode. If LBT failure appears and then goes away, is UE stuck in the complex mode forever? Option 4 introduces two new variables. We just don’t see how Option 4 is easier than introducing different requirements for FBE and LBE. In terms of workload and specification, it seems more complex than the issue that we bring up in 2-1-1.
Issue 2-1-3: Option 1 is not in conflict with option 2. Option 1 simply says what should be the condition for UE to be able to detect the intra-f/inter-f successfully within the detection period (since UE cannot reliably detect a cell based on a single SMTC) and how extension of detection period should be specified. We also fail to see the difference between option 3 and option 2.
Issue 2-1-4: can wait for conclusion of above issues.
Issue 2-2-1: Definition of available/unavailable SMTC should be coming from the conclusion of the discussions above. The principal of the proposal is fine subject to this note.
Issue 2-2-2: WF is fine.
Issue 2-2-3: A note should be added to declare definition of unavailable SMTC as FFS. 
Issue 2-3-1: depends on the conclusion of 2-3-3.
Issue 2-3-2: depends on the conclusion of 2-3-3.
Issue 2-3-3: support either option 1 or option 2.
Issue 2-4-1: In response to MTK, the current agreement says that after measurement is unsuccessful, UE restarts it. Our intention is to describe the UE behavior when N successive measurement attempts are unsuccessful. On the value of N, generally it should be bounded on the definition of known cell (8 s). 
Issue 2-5-1: agree with WF.
Issue 2-6-1: agree with WF.
Issue 2-6-2: agree with WF.
Issue 2-7-1: we support option 2.
Issue 2-8-1: we support option 1
Issue 2-8-2: we support option 1. Moreover, the phrase “until the new periodic measurement is available” implies new UE behavior which RAN2 LS (R4-2003368) specifically asked RAN4 not to do.

	Huawei
	Issue 2-1-1: We prefer to have single set of requirements
Issue 2-1-2: Option 4 is a compromised method to utilize the candidate SSB position. Considering that monitoring QCL-ed candidate SSB postions wil greatly increase the number SSB indexs that UE is required to monitor, we propose to define the maximum number of that UE shall monitor. For the second restriction of Q, our concern is for a small Q, when UE is required to monitor QCL-ed SSB positions, UE may possibly need to monitor all positions within a SSB burst. So we think the restriction of Q is needed if option 2 or option 3 are considered.
Issue 2-1-4: Based on the conclusion of Issue 2-1-2
Issue 2-2-1: There is no need to add the note in each tables, since it has been defined in defined in clause 9.2A.4.3
Issue 2-2-2: WF is fine to us.
Issue 2-2-3: same comments in 2-2-1. 
Issue 2-3-1: depends on the conclusion of 2-3-3.
Issue 2-3-2: depends on the conclusion of 2-3-3.
Issue 2-3-3: Option 1 and option 2 are actually similar.
Issue 2-5-1: WF is fine.
Issue 2-6-1: WF is fine.
Issue 2-6-2: WF is fine.
Issue 2-7-1: we support option 2.
Issue 2-8-1: we support option 1
Issue 2-8-2: we support option 1

	Apple
	Issue 2-1-1:  prefer to adopt option 1 (at least one SSB from the set of SSBs that share the same QCL), but if it cannot be agreed, then different scenarios(LBE and FBE) is worthwhile to be considered for requirement design.
Issue 2-1-2: support option 1. As analyzed by MTK, we also have concern to revisit the measurement capability for UE in NR-U scenario
Issue 2-1-3: support option 1.
Issue 2-1-4: prefer option 2, if option 1 in issue 2-1-1 cannot be agreed, then the applicability of capability requirement shall be clarified with some conditions. Prefer to keep the same number as R15 UE capability for NR-U scenario.
Issue 2-2-1: question to Huawei and Ericsson, do those two closest SSB shall be with the same SBI in measurement requirement table? 
Issue 2-3-3: our option 3b is similar as Ericsson proposals in option 1. In the recommend WF, both intra-freq and inter-freq cases shall be captured.
Issue 2-4-1: we believe it’s similar story as Issue 2-3-3, why we need to specify UE implementation here? We may clarify that the requirement is not applied when N unsuccessful measurement attempts is reached.
Issue 2-5-1: agree with option 2.
Issue 2-7-1: we proposed option 1, we didn’t see the difference between IDLE mode case and Connected mode case on this issue, if we have such clarification on IDLE mode, we also need that in connected mode, and the mobility is even more critical in connected mode. In Connected mode, UE is not required to keep monitoring neighbour cell before the SS-RSRP or CSI-RSRP is below the threshold of s-MeasureConfig if this s-MeasureConfig is configured. 

	Ericsson
	Issue 2-1-1: we have already agreed the measurement requirements, without distinguishing FBE or LBE. We do not agree on reverting agreements and we do not agree on having different requirements for FBE and LBE.
Issue 2-1-2: option 3, related to issue 4-1 in RLM
Issue 2-1-3: option 3
Issue 2-1-4: we need to focus on solving other issues
Issue 2-2-1: support option 1. It has to be captured somewhere in the measurement requirements, and we though it would be easier to read the requirements if this is kept in the table.
Issue 2-2-2: option 1
Issue 2-2-3: this is relevant for CRs
Issue 2-3-1: that the detection period is extended has been agreed already a long time ago. The open issue was whether we need to define the Lmax or not. We think we can define, for requirements applicability purpose.
Issue 2-3-2: same as for 2-3-1
Issue 2-3-3: we support option 1, which is only about requirements applicability, nothing about UE behavior.
Issue 2-4-1: “strting over the detection” is a bit confusing. Is the intention to say that the UE just forgets the already identified cell for which we already have a requirements (8sec)? Or do you mean that the UE goes back to the detection of this SSB in particular or any SSB of just this cell?
Perhaps we can agree on that after N unsuccessful attempts to measure on an SSB, the UE shall stop the measurement attempts on this SSB, where N=TBD. What happens next in this procedure, we need to further discuss.
Issue 2-5-1: In practice, it can be assumed to be known when needed for PBCH reading. Do not understand the need for waiting ASN.1.
Issue 2-6-1: needs further discussion, e.g., what is the impact on channel access category 1? Do we need these scheduling restrictions at all, given async networks in NR-U?
Issue 2-6-2: needs further discussion, e.g., what is the impact on channel access category 1? Do we need these scheduling restrictions at all, given async networks in NR-U?
Issue 2-7-1: option 2
Issue 2-8-1: “no UL resources available” in Rel-15 is not the same as UL LBT failure since in the latter case it is the access which is not available. And it is understood that the UL resources need to be generally provided, but how can assume or implciitely require that the access is available if we want to ensure a proper operation in unlicensed spectrum?
Issue 2-8-2: same as in 2-8-1.

	Nokia, Nokia Shanghai Bell
	Issue 2-1-1: LBE and FBE are different operation modes. We think it makes sense to have two sets of requirements, since we cannot agree with the set of SSBs that the UE is required to monitor.
Issue 2-1-2: We prefer options 2 or 3. 
Our concern with option 1 is that the agreed RAN1 design would not be supported by RAN4 requirements. If that is the case, why should the gNB send SSBs in different candidate positions, if it is not required from UEs to monitor these SSBs? If UEs are frequently missing SSBs because they are not monitoring them, despite the fact that SSBs are sent in different candidate positions, this could result in the UE constantly restarting the measurements when the maximum number of DL LBT failures is reached, and ultimately could delay all procedures that depend on these measurement reports. In our view, adopting option 1 would be the same as nullifying the design of RAN1. We know that it might increase the UE complexity to decide otherwise, but as exposed in our paper, this is necessary due to the operation in unlicensed bands. If there are no UE requirements to monitor the different SSB candidate positions, there will be no reason for the network to implement it because there will be no system gain. 
Regarding options 2 and 3, we are fine with both. The ideal would be Option 3, but option 2 was proposed to address the concerns on UE power consumption and allow flexibility in the UE implementation. Answering Qualcomm’s question on the fallback: we could also determine that after N “successful” SMTCs, the UE can fall back to the previous operation mode.  
Regarding option 4: we can further discuss it. However, as expressed in our paper, the number of candidate positions depends on the configuration of the DRS Tx window. In “ideal conditions”, i.e. low LBT failure, the DRS tx window is shorter, otherwise the gNB would just waste resources. The enhancement proposed by RAN1 is precisely for the other case, in which the LBT failures are frequent. Furthermore, the values of Q were already decided in RAN1.  

Concluding: the requirements defined in RAN4 should support RAN1 design. Therefore, we propose to send an LS to RAN1 informing about the status of the discussions and options proposed in RAN4, and asking their view on the impact of these options on their design. 

Issue 2-1-3: Option 2 or 3. We disagree with Qualcomm that Option 2 does not conflict with option 1. The RAN1 design is exactly for the case in which the transmission of  SSBs need to be delayed due to LBT failure. Therefore, they are not transmitted in the same SSB position index. 
We can agree to the condition in option 1, if the text is modified to: “At least one SSB index shall be detectable”, ie. Removing the condition that the SSB index needs to be detectable in the same SSB position index. We also do not see difference between Option 2 and 3.
Issue 2-1-4: Agree with the WF. This depends on the conclusion of the topics above.
Issue 2-2-1: Agree with the WF. We support adding the note on each table, with the clarification proposed by MediaTek. 
Issue 2-2-2: Agree with WF. 
Issue 2-2-3: Ok with the note, and adding the clarification proposed by MediaTek / Qualcomm. 
Issue 2-3-1: Agree with the WF. 
Issue 2-3-2: Agree with the WF.
Issue 2-3-3: Option 1 / Agree with the WF.
Issue 2-4-1: Agree with the WF. It is also fine to agree with the modified proposal by Ericsson.
Issue 2-5-1: We can wait for ASN.1 freeze. 
Issue 2-7-1: Option 2. Do not introcue any new UE behaviours related to this issue.
Issue 2-8-1: Option 1. From the gNB perspective, the UL LBT failure, in this case, is no different from a fail in the UL transmission. 
Issue 2-8-2: Option 1. Same as above.


 
CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2003667
	 Qualcomm: many of the issues above should be resolved before proceeding further.

	
	Company B

	
	

	
	

	R4-2003668
	 Qualcomm: many of the issues above should be resolved before proceeding further.

	
	Company B

	
	

	R4-2004262
	 Qualcomm: many of the issues above should be resolved before proceeding further.

	
	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 

	Issue 2-1-1
	Issue 2-1-1: Different requirements for LBE (dynamic channel access) and FBE (semi static channel access)
Tentative agreements: No
Candidate options:
Option 1: Different requirements for LBE and FBE
Option 2: Same requirements for LBE and FBE
Recommendations for 2nd round: Companies have different views on this issue. Since it is related the number of SSB candidate positions that the UE is required to monitor, we would like to take this discussion to the GoToWebinar session.

	Issue 2-1-2.
	Issue 2-1-2: Number of candidate SSBs the UE is required to monitor during intra and inter-frequency measurements
Tentative agreements: No
Candidate options:
Option 1: For semi-static channel access mode (FBE), UE is required to monitor at least one SSB from the set of SSBs that are QCLed with each other
Option 2: During intra or inter-frequency NR-U measurements, UE considers a SMTC occasion unavailable if the SSB index of the identified cell at the detected SSB position index is not available. By detecting that 1 SMTC occasion is unavailable, UE is required to monitor all candidate positions in the subsequent [N] SMTC.
Option 3: The UE is expected to monitor all candidate SSBs, which are within the discovery burst transmission window, for a given SSB index.
Option 4: The option UE is required to monitor all SSBs from the set of SSBs that are QCLed with each other shall only be considered under the condition that:
-	Number of SSB candidate positions that UE shall monitor per frequency layer is less than X, which is TBD
-	No requirement when Q is less than Y, where Y is TBD
The definition of available SSB/SMTC shall be updated accordingly.
Recommendations for 2nd round: Companies have different views on this issue. Since it is related the number of SSB candidate positions that the UE is required to monitor, we would like to take this discussion to the GoToWebinar session. During the discussions, one company also pointed out that it is worth to send a LS to RAN1 about this issue, since it is related to a feature introduced there, to cope with LBT failure in the downlink. Companies can discuss whether to send this LS and the content of this LS to RAN1 in the 2nd round.

	Issue 2-1-3
	Issue 2-1-3: Number of candidate SSBs the UE is required to monitor during intra and inter-frequency cell detection
Tentative agreements: No
Candidate options:
Option 1: At least one SSB index in the same SSB position index shall be detectable, as specified in clause 9.2A.2, in the time period for PSS/SSS detection.
Option 2: For cell identification, UE is required to search all candidate positions.
Option 3: The UE is expected to monitor all candidate SSBs, which are within the discovery burst transmission window, for a given SSB index
Recommendations for 2nd round: Companies have different views on this issue. Since it is related the number of SSB candidate positions that the UE is required to monitor, we would like to take this discussion to the GoToWebinar session. 

	Issue 2-1-4
	Issue 2-1-4: UE measurement capability
Tentative agreements: No
Candidate Options:
Option 1: UE measurement capability is expressed in terms of number of candidate SBIs, and the exact numbers are TBD.
Option 2: At least for semi-static channel access mode (FBE), UE measurement capability for intra-frequency and inter-frequency measurements in NR-U are amended with a note: The above requirements apply assuming the detected SSB indices of identified cells remain available at their respective detected SSB position indices during layer 1 measurement period.
Recommendations for 2nd round: This issue depends on the issues above, therefore it was deprioritized in the 1st round. Since the issues were not finalized, we suggest not to focus on this issue in the 2nd round.

	Issue 2-2-1
	Issue 2-2-1: Add a note on the intra-frequency and inter-frequency measurements requirements
No company objected to the first part of the proposed WF, to add a clarification in the intra and inter-frequency requirements. MediaTek proposed to add an FFS point in the clarification, about the definition of available SSBs. 
One company objected to add the note in each of the tables (the tables are captured in issue 2-2-3). 
Tentative agreements: 
A clarification is added in the intra-frequency measurement (and inter-frequency) requirements that the requirements apply provided any two closest SSB occasions available at the UE for the measurement shall be separated by no more than the maximum time requirement for the cell to remain known (8 seconds), with a reference to the place in TS 38.133 where this is defined. FFS: the definition of SSB occasions available. 
Recommendations for 2nd round: Discuss if we need a note in each of the tables, or not. 

	Issue 2-2-2
	Issue 2-2-2: Additional requirements on consecutively missing SSBs during the measurement period
No company objected to the proposal below. 
Tentative agreements: 
No additional requirement is specified on consecutively missing SSBs  

	Issue 2-2-3
	Issue 2-2-3: Intra and inter-frequency measurement tables updates
This issue captures Ericsson’s proposals in the updates of the measurement tables. Since we did not agree on the inclusion of this note, it is not possible to agree with the details in the measurement tables. This issue is relevant for drafting the CRs.
Tentative agreements: No
Recommendations for 2nd round: Deprioritize this issue in the 2nd round.

	Issue 2-3-1
	Issue 2-3-1: Lmax Extension of the intra-frequency PSS/SSS detection period
This issue depends on the conclusion on issue 2-3-3. 
Tentative agreements: No
Recommendations for 2nd round: Discuss issue 2-3-1, in light of the tentative agreement in issue 2-3-3.

	Issue 2-3-2
	Issue 2-3-1: Lmax Extension of the inter-frequency PSS/SSS detection period
This issue depends on the conclusion on issue 2-3-3. 
Tentative agreements: No
Recommendations for 2nd round: Discuss issue 2-3-2, in light of the tentative agreement in issue 2-3-3.

	Issue 2-3-3
	Issue 2-3-3: Requirements when reaching the maximum extension of the detection period
There was no objection to Option 1. It was just modified to include both inter-frequency and intra frequency PSS/SSS detection requirements.
Tentative agreements: 
Upon exceeding LPSS/SSS,max, the UE is not required to meet the corresponding intra-frequency or inter-frequency PSS/SSS detection requirement.

	Issue 2-4-1
	Issue 2-4-1: UE behaviour in case of successively exceeding the maximum number of DL LBT failure during measurements
Original recommended WF: 
· After N unsuccessful measurement attempts of an already identified cell due to exceeding the max number of unavailable SMTC occasions, UE may restart from the detection stage again.
In the 1st round of discussions, MediaTek asked for clarification from Qualcomm. Qualcomm clarified that the “N unsuccessful measurement attempts” are consecutive. Other than that, Apple suggested that, instead of agreeing on the proposal above, a clarification could be added stating that the requirements do not apply when “N” unsuccessful measurement attempts are reached. Ericsson proposed that we change the proposal, removing the part “UE may restart from the detection stage again” for “UE shall stop the measurement attempts on this SSB”. Therefore, new options are added below. 
Tentative agreements: No
Candidate Options.
Option 1 (Original): After N unsuccessful measurement attempts of an already identified cell due to exceeding the max number of unavailable SMTC occasions, UE may restart from the detection stage again. Value of N can be further discussed in RAN4.
Option 2 : After N unsuccessful measurement attempts of an already identified cell due to exceeding the max number of unavailable SMTC occasions, UE shall stop the measurement attempts on this SSB, where N is TBD. 
Option 3: The requirements do not apply after N unsuccessful measurement attempts of an already identified cell due to exceeding the max number of unavailable SMTC occasion. N is TBD.
Recommendations for 2nd round: Discuss the 3 proposals above. 

	Issue 2-5-1
	Issue 2-5-1: Assumption of Q in PBCH reading
Proposed WF was to wait for ASN.1 freeze to agree on this issue. One company objected to the proposed WF. 
Recommendations for 2nd round: In the view of the moderator, this topic does not impact other topics and has no large impact on the progress of the requirements for NR-U. So, it is recommendet not to discuss it in the 2nd round, and focus on more urgent topics.

	Issue 2-6-1
	Issue 2-6-1: Scheduling restriction during SS-RSRP and SS-SINR measurement
One company asked for further clarification, and questioned whether these scheduling restrictions are necessary given async networks in NR-U and what is the impact on channel access category 1. 
Tentative agreement: No
Recommendations for 2nd round: Can Qualcomm clarify the questions of Ericsson for the next round?

	Issue 2-6-2
	Issue 2-6-2: Scheduling restriction during SS-RSRQ
Same as Issue 2-6-1. 
Tentative agreement: No
Recommendations for 2nd round: Can Qualcomm clarify the Ericsson’s question for the next round?

	Issue 2-7-1
	Issue 2-7-1: UE behaviour in RRC_CONNECTED mode when the serving cell is unavailable for consecutive SSB bursts
Candidate Options: 
Option 1: In RRC_CONNECTED mode, 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 X consecutive number of SSB bursts not available at the UE, where the value of X is TBD.
Option 2: Don’t introduce new UE behaviors as the problem can be taken care of by existing mechanisms.
Most companies support not defining a new behavior in RRC_CONNECTED mode when the serving cell is unavailable for consecutive SSB bursts. One company support Option 2. 
Recommendations for 2nd round: Continue the discussions considering the original proposals. 

	Issue 2-8-1
	Issue 2-8-1: Event triggered reporting delay
Candidate Options: 
Option 1: No need to extension of the event-triggered reporting delay due to UL LBT failure. Clarify that the measurement reporting delay excludes a delay which is caused by no UL resources available due to CCA failure.
Option 2: For event-triggered measurement reporting, the UE measurement reporting delay is extended due to UL LBT failures until the time point of the successful reporting attempt, according to [TBD RAN2 specification]. No extension for UL channel access category 1
Tentative Agreement: No
Recommendations for 2nd round: This topic was discussed during many meetings now. 1 company supports option 2. All other companies that submitted comments support options 1. This issue is a candidate for discussion during the GoToWebinar session, since we have not converged in this discussion.

	Issue 2-8-2
	Issue 2-8-2: Event triggered periodic and periodic reporting delay
Candidate Options: 
Option 1: For event-triggered periodic and periodic reporting delay, the same definition shall be adopted as in Rel-15.	
Option 2: For event-triggered and event-triggered periodic measurement reporting, the UE measurement reporting delay is extended due to UL LBT failure.
Tentative Agreement: No
Recommendations for 2nd round: As the issue 2-8-1, this issue topic was discussed during many meetings now. 1 company supports option 2. All other companies that submitted comments support options 1. This issue is a candidate for discussion during the GoToWebinar session, since we have not converged in this discussion.



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  

	R4-2003667
	This CR depends on open issues. The recommendation is to return on the next meeting.

	R4-2003668
	This CR depends on open issues. The recommendation is to return on the next meeting.

	R4-2004262
	This CR depends on open issues. The recommendation is to return on the next meeting.



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: _Ref37755124][bookmark: _Ref37850357]Topic #3: RSSI and CO measurements in NR-U
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2004656
	Ericsson
	•	Proposal 1: RSSI measurement report mapping in NR-U is the same as that for CLI-RSSI in NR (i.e., from -100 dBm to -25 dBm with 1 dBm resolution).
•	Proposal 2: Intra- and inter-frequency RSSI are defined according to the Table 1 below.
•	Proposal 3: There can be intra-frequency RSSI requiring measurement gaps and inter-frequency RSSI without measurement gaps.
•	Proposal 4:  Need for gaps for RSSI is determined by the relation between active BWP and RSSI BW, e.g., no gaps when RSSI BW is within the active BWP (see the table below for details).	
	
	Intra-/inter-frequency RSSI definition
	Need for measurement gaps

	Intra-frequency RSSI
	· The center frequency of the PRB set configured for RSSI measurement is aligned with the center frequency of an intra-frequency SSB
· the SCS of the active BWP in the serving cell and of the RSSI measurement are the same
	not needed
	The RSSI measurement is over the bandwidth which is fully within the active BWP of the UE

	
	
	needed
	The RSSI measurement is over the bandwidth which is not fully within the active BWP of the UE

	Inter-frequency RSSI
	if at least one of the two conditions above is not met

	not needed
	The RSSI measurement is over the bandwidth which is fully within the active BWP of the UE

	
	
	needed
	The RSSI measurement is over the bandwidth which is not fully within the active BWP of the UE




•	Proposal 5: RAN4 requirements will be defined for all RMTC configurations.
•	Proposal 6: RSSI measurement bandwidth is the LBT bandwidth, which is already decided by RAN1 and specified in TS 38.215.
•	Proposal 7: UE shall not normalize RSSI measurements for reporting purpose.
•	Proposal 8: The RSSI and CO measurement periods depend on:
o	max(reportInterval, rmtc-Period) in non-DRX when measurement gaps are not required,
o	max(reportInterval, rmtc-Period, DRX) in DRX when measurement gaps are not required, or
o	max(reportInterval, rmtc-Period, MGRP and gap sharing) in DRX when measurement gaps are required.

	R4-2004274
	Huawei, HiSilicon
	Proposal 1: The definition of intra-frequency and inter-frequency RSSI measurement shall be based on option 1a and 2a.
Proposal 2: The RSSI measurement for NR-U shall adopt the report mapping for LTE-LAA
Table 1. RSSI measurement report mapping
	Reported value
	Measured quantity value
	Unit

	RSSI_00
	RSSI < ‑100 
	dBm

	RSSI_01
	-100  RSSI < ‑99
	dBm

	RSSI_02
	-99  RSSI < ‑98
	dBm

	…
	…
	…

	RSSI_74
	-27  RSSI < -26
	dBm

	RSSI_75
	-26  RSSI < -25
	dBm

	RSSI_76
	-25  RSSI
	dBm


Observation 1: In LTE-LAA, the RSSI measurement bandwidth assumed in defining the accuracy requirements is 6 RB. UE which measures with a bandwidth other that 6RB shall scale the measured RSSI to report a nominal RSSI equivalent to 6RB measurement.
Proposal 3: The RSSI measurement accuracy requirements based on the bandwidth of 6 RB for 15 kHz.
Proposal 4: The RSSI reporting shall be normalized to 6 RB for 15 kHz.
Proposal 5: Whether new gap patterns shall be introduced for RSSI measurement for NR-U shall depend on RAN1 decision on RMTC duration.
Observation 2: The RSSI measurement is configured over N number of resource blocks corresponding to LBT bandwidth per MO. 
Proposal 6: One report for RSSI and channel occupancy measurement is capable of minimum 1 RSSI measurement and 1 channel occupancy measurement over a LBT bandwidth [TS 38.215].
Proposal 7: The measurement capability of RSSI shall be discussed considering the following aspects:
	RSSI measurement bandwidth and Active BWP
	Reference SCS for RSSI and SCS of SSB
	RMTC pattern and SMTC pattern


	R4-2003560
	Qualcomm
	Proposal 1. Intra-frequency RSSI measurement is defined when: 
•	RMTC configured SCS is the same as the SCS of active BWP in the serving cell 
•	Measurement BW is contained within the active BWP of the serving cell
Inter-frequency RSSI measurement is defined when any of the above conditions is not satisfied. 
Proposal 2. NR RSSI report mapping table to be based on LTE LAA RSSI report mapping table.
Observation 1. With the definition in Proposal 1, intra-frequency RSSI measurement can be performed without the need for measurement gap whereas inter-frequency RSSI measurement requires measurement gap. 
Proposal 3. No new measurement gap pattern to be defined for RSSI measurements in NR-U.
Observation 2. For UE not capable of wideband operation in NR-U, RSSI measurement period scales with the number of MOs not requiring measurement gap according to CSSFoutside-gap,i.
Proposal 4. When measurement gap is not required, RSSI/CO measurement period corresponds to:
•	Nintra-MO.max(reportInterval, rmtc-Period) when DRX is not used 
•	Nintra-MO.max(reportInterval, rmtc-Period, DRXcycle length) when DRX is used
where Nintra-MO , reportInterval, and rmtc-Period is defined as the number of measurement objects that can be measured without gaps, configured reporting interval, and configured RMTC period, respectively. 
Proposal 5. When measurement gap is required, RSSI/CO measurement period corresponds to:
•	max(reportInterval, rmtc-Period, MGRP).CSSFinter when DRX is not used 
•	max(reportInterval, rmtc-Period, MGRP, DRXcycle length).CSSFinter when DRX is used
where CSSFinter is determined according to CSSFwithin-gap,i in clause 9.1.5.2 for measurement conducted within measurement gaps.
Proposal 6. RAN4 to define interruption requirements on SCells that are deactivated when RMTC or measurement cycles are long. LTE LAA requirements in clauses 7.8.2.11 and 7.8.2.12 of TS 36.133 can be used as a starting point.
Proposal 7. When the UE performs intra-frequency RSSI/CO measurements in unlicensed spectrum, the following restrictions apply due to RSSI/CO measurements
-	The UE is not expected to transmit PUCCH/PUSCH/SRS on RSSI measurement symbols, and on 1 data symbol before each RSSI symbols and 1 data symbol after each RSSI symbols within RMTC window duration. 
When intra-band carrier aggregation in unlicensed spectrum is performed, the scheduling restrictions due to a given serving cell should also apply to all other serving cells in the same band on the symbols that fully or partially overlap with the aforementioned restricted symbols.

	R4-2003619
	MediaTek Inc
	Observation 1: RSSI measurement will be under-estimated if the measured RBs are outside the OCB.
Observation 2: Measurement BW of 20MHz (Option 1) could suffer from under-estimating RSSI, comparing to measurement BW of 20 PRBs (Option 2).
Proposal 1: RSSI measurement BW is at least 20 PRBs, and the actual measurement BW is up to UE implementation.
Proposal 2: RSSI measurement period is scaled up by CSSF of this frequency layer, for both intra-frequency measurements and inter-frequency measurements.
Proposal 3: For inter-frequency RSSI measurement, measurement period is scaled up by CSSFwithin_gap of this frequency layer. FFS intra-frequency RSSI measurement.
Proposal 4: When on MO is configured with both SSB-based measurement and RSSI measurement, the corresponding measurement periods for SSB and RSSI are double.

	R4-2003670
	Nokia, Nokia Shanghai Bell
	Observation 1: The purpose of the RSSI measurement in unlicensed bands is to support the Channel Occupancy measurement, and to assist the gNB in assessing the interference perceived at the UE.  In unlicensed bands in the 5GHz band, the channel occupancy/vacancy is assessed by comparing the total energy measured within the channel with an energy detection threshold. This threshold is integrated over the channel bandwidth, as in the ETSI BRAN specification[3]. 
Observation 2: The purpose of the RSSI measurement in unlicensed bands is to support the channel occupancy measurement. Channel occupancy is determined by comparing the energy measured in the channel, with a channel occupancy threshold. By ETSI regulation, this threshold is integrated in the 20 MHz band.
Observation 3: Narrowband RSSI measurements do not necessarily result in the same outcome as wideband RSSI measurements, even when the power is properly scaled to the measurement bandwidth. It depends on the characteristics of the interference.
Observation 4: In order for the RSSI measurement to correctly provide support for the channel occupancy measurement, both the UEs and gNBs should be aware of the measurement bandwidth.  
Observation 5: The definition of RSSI measurement in TS 38.215 is clear: the RSSI is the linear average of the total received power in W observed only in configured OFDM symbols and in the configured measurement bandwidth over N number of resource blocks corresponding to the LBT bandwidth.
Observation 6: The RSSI measurement does not depend on the transmission of any reference signal. Therefore, the definition of intra or inter-frequency measurements should not depend on the configuration of any reference signal. 
Observation 7: The SCS in the configuration of the RMTC is used as a time reference for the duration of the measurement.
Observation 8: By the definition in proposal 4, measurement gaps are required for inter-frequency RSSI measurements only.
The RSSI report is based on the total received power in [W], received in the configured measurement bandwidth, which is defined in RAN1 as the LBT bandwidth. No normalization of the RSSI report to the SCS is needed.
RAN4 to define the RSSI measurement accuracy requirements based on the LBT bandwidth.
RAN4 to reuse the CLI-RSSI report mapping table in TS 38.133 (Table 10.1.22.2.2-1) for the RSSI report mapping in NR-U, as:
	Reported value
	Measured quantity value
	Unit

	RSSI_00
	RSSI < ‑100 
	dBm

	RSSI_01
	-100  RSSI < ‑99
	dBm

	RSSI_02
	-99  RSSI < ‑98
	dBm

	…
	…
	…

	RSSI_74
	-27  RSSI < -26
	dBm

	RSSI_75
	-26  RSSI < -25
	dBm

	RSSI_76
	-25  RSSI
	dBm



Intra-frequency RSSI measurements in NR-U are defined when the measurement bandwidth is contained within the active BWP. Inter-frequency RSSI measurements in NR-U are defined when the measurement bandwidth is outside of the active BWP.

	R4-2004850
	ZTE
	Proposal 1: Measurement accuracy requirements need to be defined in RAN4.
Proposal 2: The UE can use less measurement bandwidth than the configured bandwidth given that the accuracy requirements are met. The accuracy requirements are defined based on configured bandwidth.
Proposal 3: The RSSI measurement report mapping defined in Table 9.1.18.5.1-1 in 36.133 can be used as a starting point for RSSI measurement report mapping for NR-U. The mapping shall be revisited after RAN4 finalizes on the measurement bandwidth. For forward compatibility, more reported values can be added and reserved.

	R4-2003561
	Qualcomm Inc.
	"Proposal 1. A RSSI/CO report consists of 1 RSSI measurement and 1 CO measurement.
•		RSSI/CO report over multiple sub-bands requires multiple measurement objects."



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
[bookmark: _Ref37929518]Sub-topic 3-1: RSSI report mapping, normalization of the report and reporting criteria
Issue 3-1-1: Normalization of the RSSI measurement report
In RAN4 94e, the following topic was discussed:
Issue 5-11 RSSI report normalization
· 	Option 1: The RSSI reporting is normalized to the SCS, allowing flexibility for the UE implementation to measure based on any value of N so long as accuracy requirements are met.
· Option 2: No need to normalize the RSSI report.
Proposals in this meeting
Option 1: UE shall not normalize the RSSI measurements for reporting purpose
· Ericsson (Proposal 7 in R4-2004656):  UE shall not normalize RSSI measurements for reporting purpose.
· Nokia, Nokia Shanghai Bell (Proposal 1 in R4-2003670): The RSSI report is based on the total received power in [W], received in the configured measurement bandwidth, which is defined in RAN1 as the LBT bandwidth. No normalization of the RSSI report to the SCS is needed.
Option 2: The RSSI reporting shall be normalized to 6RB for 15kHz.
· Huawei, HiSilicon (Proposal 4 in R4-2004274): The RSSI reporting shall be normalized to 6RB for 15kHz

Recommended WF
RAN1 has already defined the RSSI measurement as a measure of “the total received power in a LBT bandwidth” in TS 38.215. Therefore, the recommended WF is to agree on Option 1. 
The target of 1st round is to collect comments on the different proposals.
Issue 3-1-2: RSSI measurement report mapping
In RAN 4 94e, the following topic was discussed:
Issue 5-3:	 RSSI measurement report mapping
· Option 1: RSSI measurement report mapping is the same as for CLI-RSSI, i.e. from -100 dBm to -25 dBm with 1 dBm resolution.
Note: this is equivalent to adopting the table in 9.1.18.5.1-1 in TS 36.133 as baseline
· Option 2: Define a new measurement report mapping 
· Proposals in this meeting
· Option 1: RSSI measurement report mapping in NR-U is defined as: 
	Reported value
	Measured quantity value
	Unit

	RSSI_00
	RSSI < ‑100 
	dBm

	RSSI_01
	-100  RSSI < ‑99
	dBm

	RSSI_02
	-99  RSSI < ‑98
	dBm

	…
	…
	…

	RSSI_74
	-27  RSSI < -26
	dBm

	RSSI_75
	-26  RSSI < -25
	dBm

	RSSI_76
	-25  RSSI
	dBm



· Ericsson (Proposal 1 in R4-2004656): RSSI measurement report mapping in NR-U is the same as that for CLI-RSSI in NR (i.e., from -100 dBm to -25 dBm with 1 dBm resolution).
· Huawei, HiSilicon (adapted from Proposal 2 in R4-2004274): The RSSI measurement for NR-U shall adopt the report mapping for LTE-LAA
· Qualcomm (Proposal 2 in R4-2003560): NR RSSI report mapping table to be based on LTE LAA RSSI report mapping table.
· Nokia (adapted from Proposal 3 in R4-2003670): RAN4 to reuse the CLI-RSSI report mapping table in TS 38.133 (Table 10.1.22.2.2-1) for the RSSI report mapping in NR-U:
· ZTE (R4-2004850): Proposal 3: The RSSI measurement report mapping defined in Table 9.1.18.5.1-1 in 36.133 can be used as a starting point for RSSI measurement report mapping for NR-U. The mapping shall be revisited after RAN4 finalizes on the measurement bandwidth. For forward compatibility, more reported values can be added and reserved.


· Recommended WF
· The proposals were all very similar. The recommended WF is to agree on:
· RSSI measurement report mapping in NR-U is defined as: 
	Reported value
	Measured quantity value
	Unit

	RSSI_00
	RSSI < ‑100 
	dBm

	RSSI_01
	-100  RSSI < ‑99
	dBm

	RSSI_02
	-99  RSSI < ‑98
	dBm

	…
	…
	…

	RSSI_74
	-27  RSSI < -26
	dBm

	RSSI_75
	-26  RSSI < -25
	dBm

	RSSI_76
	-25  RSSI
	dBm



Issue 3-1-3: RSSI measurement reporting criteria
· Proposal
· Option 1: 1 report for RSSI and channel occupancy measurements is capable of minimum 1 RSSI measurement and 1 channel occupancy measurement over a channel [TS 37.213] per carrier frequency with CCA
· (Huawei, HiSilicon R4-2004274): One report for RSSI and channel occupancy measurement is capable of minimum 1 RSSI measurement and 1 channel occupancy measurement over a LBT bandwidth [TS 38.215].
· (Ericsson R4-2004664): With Ecat=1, 1 report for RSSI and channel occupancy measurements is capable of minimum 1 RSSI measurement and 1 channel occupancy measurement over a channel [TS 37.213] per carrier frequency with CCA.
· Option 2 A RSSI/CO report consists of 1 RSSI measurement and 1 CO measurement. RSSI/CO report over multiple sub-bands requires multiple measurement objects.
· (Qualcomm, R4-2003561) 
· 
· Recommended WF
· Agree with Option 1: 1 report for RSSI and channel occupancy measurements is capable of minimum 1 RSSI measurement and 1 channel occupancy measurement over a channel [TS 37.213] per carrier frequency with CCA
[bookmark: _Ref37929525]Sub-topic 3-2: Intra-frequency and inter-frequency definition and use of measurement gaps
During last RAN4 meeting, the following issues were  discussed (R4-2002278):
Issue 5-1: RSSI Intra-frequency and Inter-frequency definition
· Intra-frequency RSSI measurements are defined when both conditions are satisfied:
Condition 1: 
Option 1a: RMTC configured SCS is the same as the active BWP in the serving cell. 
Option 1b: RMTC configured SCS is the same as the SCS of the serving cell SSB,
Condition 2: 
Option 2a: Measurement BW is contained within the active BWP of the serving cell
Option 2b: The center frequency of the PRB set configured for RSSI measurement is aligned with the center frequency of an intra-frequency SSB. 
Inter-frequency measurements are defined when at least one condition above is not satisfied. 
Issue 5-2: need for measurement gaps 
· Whether new measurement gap patterns are needed for RSSI measurements
Issue 3-2-1: Intra-frequency and inter-frequency RSSI definition
· Proposals
· Option 1 (Nokia, 2003670, proposal 1) 
· Intra-frequency RSSI measurements in NR-U are defined when the measurement bandwidth is contained within the active BWP. Inter-frequency RSSI measurements in NR-U are defined when the measurement bandwidth is outside of the active BWP.
· Option 2 (Qualcomm, proposal 1 in R4-2003560 and Huawei, HiSilicon, proposal 1 in R4-2004274):
· Intra-frequency RSSI measurement is defined when: 
· RMTC configured SCS is the same as the SCS of active BWP in the serving cell 
· Measurement BW is contained within the active BWP of the serving cell
· Inter-frequency RSSI measurement is defined when any of the above conditions is not satisfied.
· Option 3 (Ericsson proposal 2 in R4-2004656)
· Intra- and inter-frequency RSSI are defined according to the Table 1 below.
	
	Intra-/inter-frequency RSSI definition
	Need for measurement gaps

	Intra-frequency RSSI
	· The center frequency of the PRB set configured for RSSI measurement is aligned with the center frequency of an intra-frequency SSB
· the SCS of the active BWP in the serving cell and of the RSSI measurement are the same
	not needed
	The RSSI measurement is over the bandwidth which is fully within the active BWP of the UE

	
	
	needed
	The RSSI measurement is over the bandwidth which is not fully within the active BWP of the UE

	Inter-frequency RSSI
	if at least one of the two conditions above is not met

	not needed
	The RSSI measurement is over the bandwidth which is fully within the active BWP of the UE

	
	
	needed
	The RSSI measurement is over the bandwidth which is not fully within the active BWP of the UE


· 















· Recommended WF
· Provide your views in about the options above. Try to answer the following questions, considering the following: The RSSI is a measurement of absolute power, and it is independent of any reference signal. 
· What would be the advantage of (or need to) define the intra-frequency measurement based on the center-frequency of an intra-frequency SSB? 
· Why the SCS of the active BWP is important on the RSSI intra-frequency measurement definition (taking into account that the RSSI measurement does not depend on any reference signal)? 
Issue 3-2-2: Need for measurement gaps for intra-frequency RSSI measurements
· Proposals
· Option 1 (Ericsson proposals 3 and 4 in R4-2004656): 
· There can be intra-frequency RSSI requiring measurement gaps and inter-frequency RSSI without measurement gaps
· Need for gaps for RSSI is determined by the relation between active BWP and RSSI BW, e.g., no gaps when RSSI BW is within the active BWP (see the table below for details).
	
	Intra-/inter-frequency RSSI definition
	Need for measurement gaps

	Intra-frequency RSSI
	· The center frequency of the PRB set configured for RSSI measurement is aligned with the center frequency of an intra-frequency SSB
· the SCS of the active BWP in the serving cell and of the RSSI measurement are the same
	not needed
	The RSSI measurement is over the bandwidth which is fully within the active BWP of the UE

	
	
	needed
	The RSSI measurement is over the bandwidth which is not fully within the active BWP of the UE

	Inter-frequency RSSI
	if at least one of the two conditions above is not met

	not needed
	The RSSI measurement is over the bandwidth which is fully within the active BWP of the UE

	
	
	needed
	The RSSI measurement is over the bandwidth which is not fully within the active BWP of the UE



















· Option 2: intra-frequency RSSI measurements can be performed without the need for measurement gaps. 
· (Observation 1 in R4-2003560, Qualcomm )With the definition in Proposal 1, intra-frequency RSSI measurement can be performed without the need for measurement gap whereas inter-frequency RSSI measurement requires measurement gap.
· Recommended WF
· Deprioritize the discussion of this issue, until the definition of intra/inter frequency measurement is agreed.
Issue 3-2-3: Need for new measurement gap patterns 
· Proposals
· Option 1 (Huawei, HiSilicon proposal 5 in R4-2004274): 
· Whether new gap patterns shall be introduced for RSSI measurement for NR-U shall depend on RAN1 decision on RMTC duration.
· Option 2 ( Qualcomm, proposal 3 in R4-2003560): 
· No new measurement gap pattern to be defined for RSSI measurements in NR-U.
· Recommended WF
Document R4-2003560 notes that: “The running RAN2 CR on TS 38.331 so far includes RMTC periodicities and durations (in units of ms) that are the same as in LTE LAA, i.e., RMTC duration does not exceed 5ms in length. While the running CR is not finalized, our view is that RSSI measurement should not require any new measurement gap patterns and the current MG periodicities and lengths are enough to satisfy the purpose of RSSI measurement in NR.”
Therefore, the recommended WF is to agree on Option 2, with the following note: 
No new measurement gap pattern to be defined for RSSI measurements in NR-U. This agreement can be revised if new RMTC periodicities exceed 5 ms in length. 
Issue 3-2-4: Measurement capability of RSSI
· Proposals
· Option 1 (Huawei, HiSilicon proposal 7 in R4-2004274): 
Proposal 7: The measurement capability of RSSI shall be discussed considering the following aspects:
· RSSI measurement bandwidth and Active BWP
· Reference SCS for RSSI and SCS of SSB
· RMTC pattern and SMTC pattern
· Recommended WF
Collect comments on the proposal above in the 1st round.
[bookmark: _Ref37929536]Sub-topic 3-3: RSSI measurement bandwidth, measurement period and configuration
In the last RAN4 meeting, the following was discussed (R4-2002278):
Issue 5-5: RSSI/CO measurement periods
· 	The RSSI and CO measurement periods depend on:
max(reportInterval, rmtc-Period) in non-DRX when measurement gaps are not required,
max(reportInterval, rmtc-Period, DRX) in DRX when measurement gaps are not required, or
FFS: max(reportInterval, rmtc-Period, MGRP and gap sharing) in DRX when measurement gaps are required.
· For intra-frequency measurements:
In wideband operation, whether to consider the number of measurement objects (Nintra-MO) in the measurement period, in case there are multiple intra-frequency measurement objects configured.
· for inter-frequency measurements:
Whether to consider the number of measurement reports (Ninter-MO) and Nfreq in the measurement period.
· how to consider the sharing factor CSSF, and the lower bound R15 L3 measurements
Issue 5-10: RSSI measurement bandwidth
· RAN4 to define the RSSI measurement accuracy requirements based on:
Option 1: SSB bandwidth.
Option 2: Bandwidth configured by the gNB.
Issue 3-3-1: RSSI measurement bandwidth and assumed bandwidth for RSSI accuracy
Proposals
· Option 1: RSSI measurement bandwidth is the LBT bandwidth,
· (Ericsson, R4-2004656): RSSI measurement bandwidth is the LBT bandwidth, which is already decided by RAN1 and specified in TS 38.215.
· (Nokia, R4-2003670): RAN4 to define the RSSI measurement accuracy requirements based on the LBT bandwidth.
· Option 2: The RSSI measurement bandwidth is less than the LBT Bandwidth: 
·  (Huawei, HiSilicon, R4-2004274): RSSI measurement accuracy accuracy requirements based on the bandwidth of 6 RB for 15 kHz.
· (MediaTek, R4-2003619): RSSI measurement BW is at least 20 PRBs, and the actual measurement BW is up to UE implementation
· (ZTE, R4-2004850):
· Measurement accuracy requirements need to be defined in RAN4.
· The UE can use less measurement bandwidth than the configured bandwidth given that the accuracy requirements are met. The accuracy requirements are defined based on configured bandwidth.
Recommended WF
RAN1 has already defined the RSSI measurement bandwidth in TS38.215. Therefore, Agree on Option 1: RSSI measurement bandwidth is the LBT bandwidth.

Issue 3-3-2: RSSI measurement period 
Proposals
· [bookmark: _Hlk37857892]	Option 1: 	
· Proposal 8 in (R4-2004656 Ericsson): The RSSI and CO measurement periods depend on:
· max(reportInterval, rmtc-Period) in non-DRX when measurement gaps are not required,
· max(reportInterval, rmtc-Period, DRX) in DRX when measurement gaps are not required, or
· max(reportInterval, rmtc-Period, MGRP and gap sharing) in DRX when measurement gaps are required.
· The CSSF definition and how to account it in the RSSI requirements is to be further discussed
· Option 2: 	The RSSI and CO measurement period is scaled with the number of measurement objects / CSSFinter.
· Proposal 4 in (R4-2003560 Qualcomm)
· When measurement gap is not required, RSSI/CO measurement period corresponds to:
· Nintra-MO.max(reportInterval, rmtc-Period) when DRX is not used 
· Nintra-MO.max(reportInterval, rmtc-Period, DRXcycle length) when DRX is used
· where Nintra-MO , reportInterval, and rmtc-Period is defined as the number of measurement objects that can be measured without gaps, configured reporting interval, and configured RMTC period, respectively. 
· Proposal 5 in (R4-2003560 Qualcomm)
· When measurement gap is required, RSSI/CO measurement period corresponds to:
· max(reportInterval, rmtc-Period, MGRP).CSSFinter when DRX is not used 
· max(reportInterval, rmtc-Period, MGRP, DRXcycle length).CSSFinter when DRX is used
· R4-2003619, MediaTek
· Proposal 2: RSSI measurement period is scaled up by CSSF of this frequency layer, for both intra-frequency measurements and inter-frequency measurements.
· Proposal 3: For inter-frequency RSSI measurement, measurement period is scaled up by CSSFwithin_gap of this frequency layer. FFS intra-frequency RSSI measurement.
· Proposal 4: When on MO is configured with both SSB-based measurement and RSSI measurement, the corresponding measurement periods for SSB and RSSI are double.
· Recommended WF
·  Discussion is needed on the parameters impacting the measurement period
Issue 3-3-3: RMTC configuration
Proposals
	Option 1 (Ericsson, R4-2004656): RAN4 requirements will be defined for all RMTC configurations.
Recommended WF:
Agree with: RAN4 requirements will be defined for all RMTC configurations.
Issue 3-3-4: Scheduling Restriction during intra-frequency RSSI/CO measurements
Proposals
· 	Option 1 (Qualcomm, R4-2003560): 
· "Proposal 7. When the UE performs intra-frequency RSSI/CO measurements in unlicensed spectrum, the following restrictions apply due to RSSI/CO measurements
· The UE is not expected to transmit PUCCH/PUSCH/SRS on RSSI measurement symbols, and on 1 data symbol before each RSSI symbols and 1 data symbol after each RSSI symbols within RMTC window duration. 
· When intra-band carrier aggregation in unlicensed spectrum is performed, the scheduling restrictions due to a given serving cell should also apply to all other serving cells in the same band on the symbols that fully or partially overlap with the aforementioned restricted symbols."

Recommended WF:
Agree with: When the UE performs intra-frequency RSSI/CO measurements in unlicensed spectrum, the following restrictions apply due to RSSI/CO measurements
•	The UE is not expected to transmit PUCCH/PUSCH/SRS on RSSI measurement symbols, and on 1 data symbol before each RSSI symbols and 1 data symbol after each RSSI symbols within RMTC window duration. 
	When intra-band carrier aggregation in unlicensed spectrum is performed, the scheduling restrictions due to a given serving cell should also apply to all other serving cells in the same band on the symbols that fully or partially overlap with the aforementioned restricted symbols.".

Issue 3-3-5: Interruption 
Proposals
	Option 1 (Qualcomm, R4-2003560): 
· Proposal 6. RAN4 to define interruption requirements on SCells that are deactivated when RMTC or measurement cycles are long. LTE LAA requirements in clauses 7.8.2.11 and 7.8.2.12 of TS 36.133 can be used as a starting point.
Recommended WF:
Agree with: RAN4 to define interruption requirements on SCells that are deactivated when RMTC or measurement cycles are long. LTE LAA requirements in clauses 7.8.2.11 and 7.8.2.12 of TS 36.133 can be used as a starting point..

Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	ZTE
	Issue 3-1-1: Agree with recommended WF. 
Issue 3-1-2: Yes all companies almost proposed the same thing. Agree with recommended WF.
Issue 3-2-1: Similar discussions going on in NR positioning session. Here we support Option 3 (Ericsson’s proposal).
Issue 3-2-2: Similar discussions going on in NR positioning session. Here we support Option 1 (Ericsson’s proposal). MGs can be configured for intra-f measurements, we don’t see why not if needed.
Issue 3-3-4: Agree with the recommended WF.
Issue 3-3-5: Agree with the recommended WF.

	MediaTek
	Issue 3-1-1: Option 2 is fine to us. To be normalized to 20MHz is also OK to us. The actual measurement BW is up to UE implementation as long as UE can meet the accuracy requirement. Therefore, the normalization is required.
Issue 3-1-2: Option 1 is OK to us.
Issue 3-1-3: Support Option 2, because the RSSI/CO measurement is per sub-band.
Issue 3-2-1: Intra-frequency and inter-frequency RSSI definition
Issue 3-2-1: Support Option 2, for the sake of simplicity. 
To answer question 1: We don't see the advantage of (or need to) define the intra-frequency measurement based on the center-frequency of an intra-frequency SSB, because it will require gap when the the center-frequecy is different from rmtc-measARFCN-r16 configured in RMTC-config. (also the comment for Option 3.)
To answer question 2: If SCSs are different, UE may not be able to do it simultaneously, e.g. different FFT sizes, different symbol duration. 
Issue 3-2-2: Related to Issue 3-2-1
Issue 3-2-3: Support Option 2. We can follow LAA principle, no requirement for RMTC with duration larger than 5ms. Thus we suggest to remove “This agreement can be revised if new RMTC periodicities exceed 5 ms in length” in the recommanded WF.
Issue 3-3-1: Support Option 2. The actual measurement BW is up to UE implementation as long as UE can meet the accuracy requirement.
Issue 3-3-2: Recommended WF is OK to us.
Issue 3-3-3: Disagree with Option 1. Not sure the motivation to introduce RMTC lager than 5 ms in length. Suggest to dprioritize the topic and wait for ASN.1 freeze.
Issue 3-3-4: Option 1 and thus the recommended WF are OK to us.
Issue 3-3-5: Option 1 and thus the recommended WF are OK to us.



	Qualcomm
	Issue 3-1-1: we can agree to option 1.
Issue 3-1-2: agree with WF.
Issue 3-1-3: We support option 2. Measurement object is defined by NW and measurement bandwidth is already agreed to be 20 MHz subband. No need to refer to “channel” or “LBT bandwidth”
Issue 3-2-1: Support option 2. Option 3 does not make any sense. In response to question about the need for same SCS between RMTC and BWP, our view is that intra-freq should be the simplest and most non-intrusive measurement. When SCS of RMTC and BWP is not the same, UE at least needs scheduling restriction because same FFT cannot be used for measurement and data reception. Consider the case when the measurement duration is 1 OFDM symbol with SCS of RMTC as 30 kHz and SCS of BWP as 15 kHz. How should UE perform RSSI measurement? 
To companies who refer to definitions in positioning WI, these two are completely unrelated.
Issue 3-2-2: we support option 2.
Issue 3-2-3: we share the same view as MTK. 
Issue 3-2-4: we don’t understand the relationship between SMTC and RMTC. These two are configured by NW and they are typically not colliding in time domain. It makes sense not overlap them as interference/load measurement should not be impacted by the presence of SSB.
Issue 3-3-1: in our view, this is related to accuracy requirements which was taken off the agenda in this meeting since the focus should be on completing core requirements. That’s the reason we didn’t submit a paper on this.
Issue 3-3-2: we support option 2. Option 1 still lacks specifity. We also note that in case  measurement can be done without MG, CSSF simply becomes a scaling factor equivalent to number of CCs which is quite similar to what we have proposed. For measurement with MG, CSSF is the scaling factor as defined in current R15. 
Issue 3-3-3: Agree with WF. In our understanding, RAN2 has not defined RMTC length greater than 5ms. 
Issue 3-3-4: WF is ok.
Issue 3-3-5: WF is ok

	Huawei
	Issue 3-1-1
We support option 2. The repport mapping of LTE-LAA is resued, which is based on the BW of 6RB in LTE. From our understanding, is not feasible to report the RSSI results over 20Mhz without normaolizaiton. Thus we propose to normalize the results to 6 PRB of 15kHz, and also for the following issues. 
Issue 3-1-2
Agree with the WF
Issue 3-1-3
Actually our proposal in option 1 is actually same with option 2. We refer to the LBT bandwith as defined in TS 38.215.
Issue 3-2-1
The difference between option1 and option 2 is the SCS. As mentioned in our proposal in 3-2-4, if use could perform the RSSI measurement based on it own SCS regardless of the configured  SCS, then there is no need to consider the SCS when define the measurement as intra-f or inter-f.
Issue 3-2-2
Agree with the WF
Issue 3-2-3
Agree with the WF
Issue 3-2-4
As mentioned in 3-2-1, which SCS UE shall use to perform RSSI measurement will decide the definition of intra-f and inter-f RSSI measurement and also the scheduling restriction. It shall be consider at the first place. The RSSI measurement is configured in the MO together with SSB-based measurement. We shall discuss wether the RSSI measurement and SSB-based measurement could be done simultaneous, which will impact the definition of CSSF and number of MO.
Issue 3-3-1
We support option 2. As explained in 3-1-1, the accuracy requirement shall also be defined base on 6RB of 15kHz.
Issue 3-3-2
Agree with the WF.
Issue 3-3-3
We agree with the WF. As mentioned in 3-2-4, when counting the number of MOs and CSSF, the capability of performing RSSI measurement together with SSB-based measurement within the same MO shall be condiered first.
Issue 3-3-4
Agree with the WF
Issue 3-3-4
Agree with the WF


	Apple
	Issue 3-1-1: agree with option 1. RAN1 determined the measurement quantity in TS38.215 and also RAN1 sent LS to indicate same range for reporting table of LTE LAA can be reused, so it shall not be an issue to RAN1 design, and we shall follow this definition from RAN1.
Issue 3-2-1: support option 2. 
Issue 3-3-4: fine with option 1, but have a question on top of option 1: this option is for the scheduling restriction on UL, how about the scheduling restriction on DL with mixed numerology? 


	Ericsson
	Issue 3-1-1: option 1, no notmalization
Issue 3-1-2: option 1 and the proposed WF
Issue 3-1-3: Our understanding is that the UE can only be configured with RSSI over one subband, according to RAN1 agreement. So, we do not understand option 2, which is not aligned with RAN1.
Issue 3-2-1: Option 3, which is aligned with the approach we have for other measurements. On SCS: it is used at least for configuring RSSI in time and the receiver configuration will of course dependent on the SCS.
Issue 3-2-2: the need for gaps should be based on the same approach as for other measurements
Issue 3-2-3: option 2
Issue 3-2-4: postpone the discussion, we need to resolve a few other related issues first
Issue 3-3-1: we support Option 1. Otherwise the NW is not able to reliably use the RSSI measurements when it is not known over which part of the LBT bandwidth (RAN1 calls it “channel” now) the measurement is performed. For example, SSBs but also other channels/signals may be configured in principle anywhere within the LBT bandwidth meaning the interference is not uniform and hence option 2 simply fails to correctly reflect this.
Issue 3-3-2: We support Option 1 which proposes high-level principles. Regarding option 2: too early to discuss the scaling, given the basic issues are unresolved.
Issue 3-3-3: we support option 1
Issue 3-3-4: further discussion is needed, also RAN1 agreements need to be checked. 
Issue 3-3-5: why deactivated SCells? What about other serving cells?

	Intel
	Issue 3-1-1: Agree Option 2. The RSSI for LTE LAA was also normalized based its measurement bandwdith.
Issue 3-1-2: Option 1 cab be agreed.
Issue 3-2-1: Option 1 and Option 2 are fine for us.
Issue 3-2-2: These options depended on how to define intra/inter measurement.
Issue 3-2-3: Support Option 1.
Issue 3-2-4: FFS in 2nd round.
Issue 3-3-1:  Can be defer to the performance part .
Issue 3-3-2: Recommended WF is OK to us.
Issue 3-3-4: Agree with the recommended WF.
Issue 3-3-5: Agree with the recommended  WF.



	Nokia, Nokia Shanghai Bell
	Issue 3-1-1: Option 1. Otherwise, the definition of the measurement in RAN1 and RAN4 would differ.
Issue 3-1-2: Agree with the WF.
Issue 3-1-3: Both options are actually Ok for us. In 37.213, a channel is: “A channel refers to a carrier or a part of a carrier consisting of a contiguous set of resource blocks (RBs) on which a channel access procedure is performed in shared spectrum.”
Issue 3-2-1: Thanks for the clarifications of other companies. We can also support Option 2. It is not necessary to define the intra-frequency RSSI measurement based on the center frequency of SSBs. In our understanding, the formulation of Option 3 is not correct: 1) For RSSI measurements, the UE considers rmtc-measARFCN-r16, for determining which channel should be measured. In NR-U, the SSB is placed on the edge of the carrier + an offset. Therefore, the center of the SSB might not be aligned with the set configured for the RSSI measurments. It is sufficient that the measurement BW is contained within the active BWP, as in Option 2.
Issue 3-2-2: depends on the issue above. We support option 2.
Issues 3-2-3: This issue is currently being discussed in RAN1. Therefore, we agree to the WF.
Issue 3-3-3-:We are ok with the WF.
Issue 3-2-4: We are fine with the two first bullets, but not the last one. 
Issue 3-3-1: Option 1, to be consistent with RAN1 specification. As Ericsson mentioned, if the UE uses a different band than the configured by the gNB, the measurement cannot be reliably used by gNB.
Issue 3-3-2: we prefer option 1. We can discuss the other details about CSSF and MO later. 
Issue 3-3-3: Agree with the WF.
Issue 3-3-4: Agree with the WF.
Issue 3-3-5: WF is agreeable to us.


 
CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2004265
	Qualcomm: please refer to our comments on issue 3-1-3. 

	
	Huawei: To Qualcomm’s comment. We use the LBT bandwidth here to align with the description of RSSI measurement in TS 38.215, which is 20 Mhz indeed.

	
	Nokia: RAN1 is discussing this part of TS 38.215 now. We prefer to wait for their modification before agreeing on this CR. Furthermore, the issue is still being discussed in RAN4.

	YYY
	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 

	
Issue 3-1-1
	Issue 3-1-1: Normalization of the RSSI measurement report 
There was no consensus in the discussion during the first round.
Candidate options:
Option 1: UE shall not normalize RSSI measurements for reporting purpose
Option 2: The RSSI Reporting shall be normalized to 6RB for 15 kHz
Recommendations for 2nd round: Continue the discussions in the 2nd Round. For companies that used LAA as baseline for the argument that the report shall be normalized to 6RB, it is worth remembering that this solution was adopted in RAN4 because there was no band specified for the RSSI measurement in TS 36.214 for LTE-LAA, and this problem needed to be solved in RAN4 specification. This was fixed in RAN1 for NR-U and TS 38.215 has a precise definition of the RSSI measurement BW.

	
Issue 3-1-2
	Issue 3-1-2: RSSI measurement report mapping
Tentative agreements: Yes. There was no objection to the proposed WF:
· RSSI measurement report mapping in NR-U is defined as: 
	Reported value
	Measured quantity value
	Unit

	RSSI_00
	RSSI < ‑100 
	dBm

	RSSI_01
	-100  RSSI < ‑99
	dBm

	RSSI_02
	-99  RSSI < ‑98
	dBm

	…
	…
	…

	RSSI_74
	-27  RSSI < -26
	dBm

	RSSI_75
	-26  RSSI < -25
	dBm

	RSSI_76
	-25  RSSI
	dBm




	Issue 3-1-3
	Issue 3-1-3: RSSI measurement reporting criteria
Tentative agreements: No
Candidate options:
Option 1:
With Ecat=1, 1 report for RSSI and channel occupancy measurements is capable of minimum 1 RSSI measurement and 1 channel occupancy measurement over a channel [TS 37.213] per carrier frequency with CCA.
Option 2: 
A RSSI/CO report consists of 1 RSSI measurement and 1 CO measurement. RSSI/CO report over multiple sub-bands requires multiple measurement objects.
Recommendations for 2nd round: 
In TS 37.213, a channel is defined as: “A channel refers to a carrier or a part of a carrier consisting of a contiguous set of resource blocks (RBs) on which a channel access procedure is performed in shared spectrum.”. In NR-U, the channel access procedure is performed in “sub-bands”. Given that, can RAN4 discuss if the following is agreeable?
1) 1 report for RSSI and channel occupancy measurements is capable of 1 RSSI measurement and 1 channel occupancy measurement over a channel [TS 37.213] per carrier frequency with CCA
2) Report over multiple sub-bands requires multiple measurement objects.

	
Issue 3-2-1
	Issue 3-2-1: Intra-frequency and inter-frequency RSSI definition
Tentative agreements: No
Candidate options (same as last meeting):
	Condition 1: 
	Option 1a: RMTC configured SCS is the same as the active BWP in the serving cell. 
	Option 1b: RMTC configured SCS is the same as the SCS of the serving cell SSB,
	Condition 2: 
	Option 2a: Measurement BW is contained within the active BWP of the serving cell
	Option 2b: The center frequency of the PRB set configured for RSSI measurement is aligned with the center frequency of an intra-frequency SSB.
Recommendations for 2nd round: The majority of companies supports the option 1a/2a. Only one company supports option 1b/2b. Can Ericsson clarify the following question in the comment during the second round? 
· What would be the advantage to define the intra-frequency measurement based on the center-frequency of an intra-frequency SSB, if the RSSI measurement does not depend on any reference signal? Additionally, in NR-U, SSBs are placed in the edge of the channel + an offset. How can this be aligned with the center of the PRB set configured for RSSI measurement, if RAN1 determined that the RSSI measurement bandwidth is the LBT bandwidth?


	
Issue 3-2-2
	Issue 3-2-2: Need for measurement gaps for intra-frequency RSSI measurements
Tentative agreements: No
Candidate options:
Recommendations for 2nd round: Do not discuss this topic until 3-2-1 is agreed.

	
Issue 3-2-3
	Issue 3-2-3: Need for new measurement gap patterns
Tentative agreements: No
Candidate options:
1) No new measurement gap pattern to be defined for RSSI Measurements in NR-U. No requirement for RMTC with duration larger than 5ms
2) Whether new gap patterns shall be introduced for RSSI measurement for NR-U shall depend on RAN1 decision on RMTC duration.
Recommendations for 2nd round: Discuss these options. 

	Issue 3-2-4
	Issue 3-2-4: Measurement capability of RSSI
Tentative agreements: No
Candidate Options:
Option 1: The measurement capability of RSSI shall be discussed considering the following aspects:
· RSSI measurement bandwidth and Active BWP
· Reference SCS for RSSI and SCS of SSB
· RMTC pattern and SMTC pattern
Option 2: The measurement capability of RSSI shall be discussed considering the following aspects:
· RSSI measurement bandwidth and Active BWP
· Reference SCS for RSSI and SCS of SSB
Recommendation for 2nd round: deprioritize this discussion.  

	Issue 3-3-1
	Issue 3-3-1: RSSI measurement bandwidth and assumed bandwidth for RSSI accuracy
Tentative agreement: No
Options:
Option 1: RSSI measurement Bandwdith is the LBT bandwidth
Option 2: The RSSI measurement bandwidth is less than the LBT bandwidth. 
Recommendation for 2nd round: deprioritize this discussion in the 2nd round

	Issue 3-3-2
	Issue 3-3-2: RSSI measurement period
Tentative agreement:   No
Option 1: The RSSI and CO measurement periods depend on:
•	max(reportInterval, rmtc-Period) in non-DRX when measurement gaps are not required,
•	max(reportInterval, rmtc-Period, DRX) in DRX when measurement gaps are not required, or
•	max(reportInterval, rmtc-Period, MGRP and gap sharing) in DRX when measurement gaps are required.
•	The CSSF definition and how to account it in the RSSI requirements is to be further discussed
Option 2: The RSSI and CO measurement period is scaled with the number of measurement objects / CSSFinter.
Recommendations in the 2nd round: Continue the discussions considering the original proposals, and try to address the clarifications asked by other companies.

	Issue 3-3-3
	Issue 3-3-3: RMTC configuration
Tentative agreements: No
Candidate option: RAN4 requirements will be defined for all RMTC configurations
Recommendation in the 2nd round: This topic depends on topic 3-2-3. Deprioritize it in the 2nd round.

	Issue 3-3-4
	Issue 3-3-4: Scheduling restriction during intra-frequency RSSI/CO measurements
Tentative agreement: No. One company mentioned that RAN1 agreements need to be checked. 
Candidate option: 
When the UE performs intra-frequency RSSI/CO measurements in unlicensed spectrum, the following restrictions apply due to RSSI/CO measurements
•	The UE is not expected to transmit PUCCH/PUSCH/SRS on RSSI measurement symbols, and on 1 data symbol before each RSSI symbols and 1 data symbol after each RSSI symbols within RMTC window duration. 
	When intra-band carrier aggregation in unlicensed spectrum is performed, the scheduling restrictions due to a given serving cell should also apply to all other serving cells in the same band on the symbols that fully or partially overlap with the aforementioned restricted symbols.".
Recommendation for the 2nd round: Continue discussing. Try to address other companies’ concerns in your comments.

	Issue 3-3-5
	Issue 3-3-5: Interruption
There was no objection to the proposed WF.
Tentative agreement: yes
RAN4 to define interruption requirements on SCells that are deactivated when RMTC or measurement cycles are long. LTE LAA requirements in clauses 7.8.2.11 and 7.8.2.12 of TS 36.133 can be used as a starting point.



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  

	R4-2004265
	 There is an ongoing discussion in RAN1 that might impact the text of this CR, the recommendation is to wait until next meeting.

	
	

	
	



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: _Ref37666951]Topic #4: L1-RSRP measurements
Moderators note: deprioritize this topic in the 1st round.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003559
	Qualcomm
	Proposal 1. Semi-persistent L1-RSRP reporting delay in NR-U reuses R15 reporting delay.
Proposal 2. Semi-persistent CSI reporting delay in NR-U reuses R15 reporting delay.
Proposal 3. Detailed UE behavior when receiving the MAC CE deactivation command for semi-persistent CSI reporting, in case of UL LBT failure for sending the ACK:
•	If UE cannot transmit HARQ-ACK on MAC-CE deactivation due to UL CCA failure, UE continues to be in its previous state, i.e., it should measure and report L1-RSRP until it successfully transmits HARQ-ACK

	R4-2002992
	ZTE
	Proposal 1: If UE cannot transmit HARQ-ACK on MAC-CE deactivation due to UL CCA failure, UE continues to be in its previous state, i.e., it should measure and report L1-RSRP until it successfully transmits HARQ-ACK.
Proposal 2: CSI-RS L1-RSRP measurements follow the same approach of SSB L1-RSRP measurements, which means same number of samples for both SSB based L1-RSRP measurement and CSI-RS and same extension value L1 and L1-max as in SSB based L1-RSRP.
Proposal 3: Semi-persistent L1-RSRP reporting delay in NR-U reuses the Rel-15 reporting delay.

	R4-2003673
	Nokia, Nokia Shanghai Bell
	Proposal 1: For semi-persistent CSI reporting using PUCCH, If UE cannot transmit HARQ-ACK on MAC-CE deactivation due to UL CCA failure, UE continues to be in its previous state, i.e., it should measure and report L1-RSRP until it successfully transmits HARQ-ACK
Proposal 2: For semi-persistent CSI reporting using PUCCH, the reporting delay reuses Rel15 reporting delay.  
Proposal 3:  For semi-persistent CSI reporting using PUSCH, the reporting delay reuses Rel15 reporting delay.

	R4-2004034
	Ericsson
	Proposal 1: Set the CSI-RS based L1-RSRP evaluation period for NR-U as follows:  
	Configuration
	TL1-RSRP_Measurement_Period_CSI-RS(ms) 

	non-DRX
	max(TReport, ceil((M+L1)*P)*TCSI-RS)

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*(M+L1)*P)*max(TDRX,TCSI-RS))

	DRX cycle > 320ms
	ceil((M+L1)*P)*TDRX

	Note 1:	TCSI-RS is the periodicity of CSI-RS configured for L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.
Note 2:	L1=0 if higher layer parameter timeRestrictionForChannelMeasurement is configured. Otherwise L1 is the number of CSI-RSs not available at the UE during TL1-RSRP_Measurement_Period_CSI-RS where L1 ≤ L1,max.
Note 3: 	L1,max=7 for Max(TDRX,TCSI-RS) ≤ 40ms where TDRX=0 for non-DRX, L1,max=5 for 40ms < Max(TDRX, TCSI-RS) ≤ 320ms, and L1,max=3 for TDRX > 320ms.


Proposal 2: For semi-persistent CSI reporting, L1-RSRP reporting delay of the last CSI is extended to account for UL LBT failures resulting in UE being not being able to transmit. UE reports the last CSI if the network configures UL resources during the extended delay period. FFS how to extend the delay. 
Proposal 3: For semi-persistent CSI reporting with PUCCH, if UE cannot transmit HARQ-ACK on the MAC CE deactivation due to the UL LBT failures, UE continues the L1-RSRP measurements but delay the L1-RSRP reporting. If UE does not receive deactivation command during the delay period, UE restarts to transmit L1-RSRP reporting. FFS how to extend the delay.

	R4-2004270
	Huawei
	Observation 1: Based on the discussion from the last meeting, when UE is not able to transmit HARQ feedback for deactivation command, UE shall continue the L1-RSRP measurement for both option 1 and option 2.
[bookmark: _Hlk37919563]Proposal 1: It is preferred to delay the L1-RSRP reporting when the HARQ feedback cannot be transmitted after receiving the MAC CE deactivation command.
Proposal 2: A time limit shall be defined when the L1-RSRP reporting is delayed. When exceeding the time limits, UE shall abandon the stored measurement results, where the time limit is FFS.
Proposal 3: The UE shall also abandon the measurement results when the HARQ feedback is retransmitted for the deactivation command.
Proposal 4: It is FFS whether UE shall report the stored measurement results when restart the report transmission, and it need to be confirmed with RAN2 that whether it is possible for UE to report multiple L1-RSRP reports in one shot. 
Proposal 5: The delay is FFS, and whether it is the same as the time limits in proposal 2.
Observation 2: the DL transmission burst is invisible from UE’s perspective, which means it may impossible for UE to distinguish whether CSI-RSs are from different transmission burst.
Observation 3: It will greatly impact the measurement performance for the CSI-RS based measurement when the transmit power across different occasions are different, which also will leads to AGC problem.
Proposal 6: Send an LS to RAN1 about the observation from RAN4’ perspective about the above issues.



Open issues summary
In this topic, the following sub-topic are discussed: 
[bookmark: _Ref37928516]Sub-topic 4-1: Semi-persistent CSI reporting
In this sub-topic, we discuss the detailed UE behavior when receiving the MAC CE deactivation command for semi-persistent CSI reporting, in case of UL LBT failure for sending the ACK for the deactivation command. From last meeting, the following options were identified (R4-2002278): 
· Option 1: 
· If UE cannot transmit HARQ-ACK on MAC-CE deactivation due to UL CCA failure, UE continues to be in its previous state, i.e., it should measure and report L1-RSRP until it successfully transmits HARQ-ACK
· Option 2: 
· For semi-persistent CSI reporting with PUCCH, if UE cannot transmit HARQ-ACK on the MAC CE deactivation due to the UL LBT failures, UE continues the L1-RSRP measurement and delay the L1-RSRP reporting. If UE does not receive deactivation command during the delay period, UE restart to transmit L1-RSRP reporting. FFS how to extend the delay.
[bookmark: _Ref37929096]Issue 4-1-1: UE behavior when receiving the MAC CE deactivation command for semi-persistent CSI reporting, in case of UL LBT failure for sending the ACK
· Proposals
· Option 1: 	If UE cannot transmit HARQ-ACK on MAC-CE deactivation due to UL CCA failure, UE continues to be in its previous state, i.e., it should measure and report L1-RSRP until it successfully transmits HARQ-ACK
· Qualcomm (R4-2003559)
· ZTE (R4-2002992)
· Nokia (R4-2003673)
· Option 2: For semi-persistent CSI reporting with PUCCH, if UE cannot transmit HARQ-ACK on the MAC CE deactivation due to the UL LBT failures, UE continues the L1-RSRP measurements but delay the L1-RSRP reporting. If UE does not receive deactivation command during the delay period, UE restarts to transmit L1-RSRP reporting. FFS how to extend the delay.
· Ericsson (R4-2004034)
· Option 3: It is preferred to delay the L1-RSRP reporting when the HARQ feedback cannot be transmitted after receiving the MAC CE deactivation command. A time limit shall be defined when the L1-RSRP reporting is delayed. When exceeding the time limits, UE shall abandon the stored measurement results, where the time limit is FFS. The UE shall also abandon the measurement results when the HARQ feedback is retransmitted for the deactivation command
· Huawei (R4-3004274):
· Proposal 1: It is preferred to delay the L1-RSRP reporting when the HARQ feedback cannot be transmitted after receiving the MAC CE deactivation command.
· Proposal 2: A time limit shall be defined when the L1-RSRP reporting is delayed. When exceeding the time limits, UE shall abandon the stored measurement results, where the time limit is FFS.
· Proposal 3: The UE shall also abandon the measurement results when the HARQ feedback is retransmitted for the deactivation command.
· Proposal 4: It is FFS whether UE shall report the stored measurement results when restart the report transmission, and it need to be confirmed with RAN2 that whether it is possible for UE to report multiple L1-RSRP reports in one shot. 
· Proposal 5: The delay is FFS, and whether it is the same as the time limits in proposal 2.

· Proposed WF
· Deprioritize this issue in the first round. 

[bookmark: _Ref37667276][bookmark: _Ref37929217]Issue 4-1-2: Semi-persistent L1-RSRP reporting delay
This topic discusses the semi-persistent L1-RSRP reporting delay. From last meeting the following options were identified: 
Issue 1-3: Semi-persistent L1-RSRP reporting delay
· Option 1: Extend the delay, how to extend the delay is FFS.
· Option 2: Semi-persistent L1-RSRP reporting delay in NR-U reuses the Rel-15 reporting delay.

Open issues and candidate options before e-meeting:
Proposals
· Option 1: Extend the delay, how to extend the delay is FFS
· R4-2004034	Ericsson, with the following proposal: 
· For semi-persistent CSI reporting, L1-RSRP reporting delay of the last CSI is extended to account for UL LBT failures resulting in UE being not being able to transmit. UE reports the last CSI if the network configures UL resources during the extended delay period. FFS how to extend the delay.
· R4-2004270 Huawei:
· Proposal 2: A time limit shall be defined when the L1-RSRP reporting is delayed. When exceeding the time limits, UE shall abandon the stored measurement results, where the time limit is FFS.
· Option 2: Semi-persistent L1-RSRP reporting delay in NR-U reuses the Rel-15 reporting delay 
· R4-2003559 Qualcomm
· R4-2002992 ZTE
· R4-2003673	 Nokia, Nokia Shanghai Bell
· Proposed WF
· Deprioritize this issue in the first round. 

[bookmark: _Ref37928550]Issue 4-1-3: Semi-persistent CSI reporting delay
· Proposals
· Option 1: Extend the delay, how to extend the delay is FFS
· R4-2004034	Ericsson, with the following proposal: 
· For semi-persistent CSI reporting, L1-RSRP reporting delay of the last CSI is extended to account for UL LBT failures resulting in UE being not being able to transmit. UE reports the last CSI if the network configures UL resources during the extended delay period. FFS how to extend the delay.
· Option 2: Reuse Rel-15 reporting delay
· (R4-2003673, Nokia): 
· Proposal 2: For semi-persistent CSI reporting using PUCCH, the reporting delay reuses Rel15 reporting delay.  
· Proposal 3:  For semi-persistent CSI reporting using PUSCH, the reporting delay reuses Rel15 reporting delay.
· (R4-2003559, Qualcomm):
· Proposal 2: Semi-persistent CSI reporting delay in NR-U reuses R15 reporting delay.
· Proposed WF
· Deprioritize this issue in the first round. 

[bookmark: _Ref37929231]Sub-topic 4-2: CSI-RS based L1-RSRP
Moderator’s note: Deprioritize this sub-topic in the first round. 
This topic discusses CSI-RS based L1-RSRP measurements. The following issue was discussed during last RAN4 meeting: 
CSI-RS based L1-RSRP measurement period: 
· FFS: 
Option 1: CSI-RS L1-RSRP measurements follow the same approach of SSB L1-RSRP measurements: 
Same number of samples for both SSB based L1-RSRP measurement and CSI-RS
Same extension value L1 and L1-max as in SSB based L1-RSRP
Option 2: A new approach or conditions are needed for CSI-RS based L1-RSRP measurements under LBT failure.
Other options are not precluded
[bookmark: _Ref37929127]Issue 4-2-1: CSI-RS based L1-RSRP
· Proposals
· Option 1: Ericsson (R4-2004034), ZTE(R4-2002992)
· Set the CSI-RS based L1-RSRP evaluation period for NR-U as follows:  
	Configuration
	TL1-RSRP_Measurement_Period_CSI-RS(ms) 

	non-DRX
	max(TReport, ceil((M+L1)*P)*TCSI-RS)

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*(M+L1)*P)*max(TDRX,TCSI-RS))

	DRX cycle > 320ms
	ceil((M+L1)*P)*TDRX

	Note 1:	TCSI-RS is the periodicity of CSI-RS configured for L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.
Note 2:	L1=0 if higher layer parameter timeRestrictionForChannelMeasurement is configured. Otherwise L1 is the number of CSI-RSs not available at the UE during TL1-RSRP_Measurement_Period_CSI-RS where L1 ≤ L1,max.
Note 3: 	L1,max=7 for Max(TDRX,TCSI-RS) ≤ 40ms where TDRX=0 for non-DRX, L1,max=5 for 40ms < Max(TDRX, TCSI-RS) ≤ 320ms, and L1,max=3 for TDRX > 320ms.



· Proposed WF
· Deprioritize this issue in the first round. 

Issue 4-2-2: Whether to send an LS to RAN1
· Proposals
· Option 1 (Huawei, R4-2004270): Send an LS to RAN1 
· Observation  3: It will greatly impact the measurement performance for the CSI-RS based measurement when the transmit power across different occasions are different, which also will leads to AGC problem.
· Proposal: Send an LS to RAN1 about the observation from RAN4’ perspective about the above issues.
· Proposed WF
· Deprioritize this issue in the first round. 
Issue 4-2-3 LS Text
· Proposals
· Option 1 (Huawei, R4-2004275): Proposed text is copied below:  

	RAN4 is currently discussion the RRM requirement for NR-U.  RAN4 has noticed that RAN1#99 has the following agreements
	Agreement:
A UE shall not average CSI-RS measurements for channel estimation across different transmission bursts from the UE's perspective.
FFS: Potential issues due to AGC



It was discussed in RAN4#94-e-Bis that the above agreement has impact on RRM procedures and requirements. RAN4 concluded on the following:
· UE is not able to distinguish whether the CSI-RS measurement are from different transmission bursts.
· The different transmit power of CSI-RS has impact on CSI-RS based L1-RSRP, RLM, BFD and CBD.
· The different transmit power of CSI-RS may lead to AGC problem

Based on the above, RAN4 respectfully ask RAN1 to confirm whether UE can expect gNB to transmit CSI-RS (for L1-RSRP, RLM, BFD and CBD) with same transmit power across different occasions, and whether it can apply to SSB-based RRM measurement.
2. Actions:
To RAN1:
RAN4 respectfully ask RAN1 to confirm whether UE can expect gNB to transmit CSI-RS (for L1-RSRP, RLM, BFD and CBD) with same transmit power across different occasions, and whether it can apply to SSB-based RRM measurement.


· Proposed WF
· Deprioritize this issue in the first round. 
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	ZTE
	Issue 4-1-1: Support Option 1 as reasoned in our paper R4-2002992.
Issue 4-1-2: Support Option 2 as reasoned in our paper R4-2002992.

	Qualcomm
	Issue 4-1-1:  support option 1. Option 2 has a fundamentally wrong presumption. It assumes that gNB can take away resources for UL reporting as soon as it sends MAC-CE deactivation command to UE. This is not true. gNB should only take away UL resources for measurement reporting when UE sends a HARQ-ACK for the deactivation command. This is similar to R15 behavior when gNB does not receive a HARQ-ACK from UE.
Issue 4-1-2: option 2 
Issue 4-1-3: option 2.
Issue 4-2-1: agree with WF
Issue 4-2-2: we support sending an LS to RAN1
Issue 4-2-3: text can be discussed once we agree to send an LS.

	Huawei
	Issue 4-1-1: Our concerns about option 1 is that, UE will keep measuring and reporting with no limitation even the deactivation has been received. As mentioned in Qualcomm’s comments, it could happen in Rel-15, but for NR-U, it is more likely to happen. For opion 2, some issues shall be clarified by as listed in our paper, which seams unclear now.
Issue 4-2-1:
Agree with the WF.
Issue 4-2-2:
We support to send the LS to RAN1, and we believe it is an critical issue for CSI-RS based meausrment, and may also have impact on SSB-based measurement.

	Ericsson
	Issue 4-1-1: we support option 2
Issue 4-1-2: we support option 1
Issue 4-1-3: we support option 1, but this issue should be discussed together with 4-1-2
Issue 4-2-1: we support option 1
Issue 4-2-2: Ok to send the LS

	Nokia, Nokia Shanghai Bell
	Issue 4-1-1: We support option 1.
Issue 4-1-2 and 4-1-3: Following the discussion in our paper, we support Option 2.
Issue 4-2-1: agree with WF. Deprioritize this discussion.
Issue 4-2-2: it is Ok to send the LS. 


 

CRs/TPs comments collection
Major close-to-finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2004035
	Huawei: We believe that the issue about filtering between CSI-RS shall be decided first before proceeding the CR.

	
	Nokia, Nokia Shanghai Bell: Same comments as Huawei.

	
	

	YYY
	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 

	Issue 4-1-1
	Issue 4-1-1: UE behavior when receiving the MAC CE deactivation command for semi-persistent CSI reporting, in case of UL LBT failure for sending the ACK
Tentative agreements: No. 3 companies support option 1, and 1 company supports option 2 and 1 company support option 3. This discussion has been going for many meetings, with no progress.
Candidate options:
· Option 1: 	If UE cannot transmit HARQ-ACK on MAC-CE deactivation due to UL CCA failure, UE continues to be in its previous state, i.e., it should measure and report L1-RSRP until it successfully transmits HARQ-ACK
· Option 2: For semi-persistent CSI reporting with PUCCH, if UE cannot transmit HARQ-ACK on the MAC CE deactivation due to the UL LBT failures, UE continues the L1-RSRP measurements but delay the L1-RSRP reporting. If UE does not receive deactivation command during the delay period, UE restarts to transmit L1-RSRP reporting. FFS how to extend the delay.
· Option 3: It is preferred to delay the L1-RSRP reporting when the HARQ feedback cannot be transmitted after receiving the MAC CE deactivation command. A time limit shall be defined when the L1-RSRP reporting is delayed. When exceeding the time limits, UE shall abandon the stored measurement results, where the time limit is FFS. The UE shall also abandon the measurement results when the HARQ feedback is retransmitted for the deactivation command
Recommendations for 2nd round: continue with the discussions. Try to address the other companies concerns with your preferred option in your comments. 

	Issue 4-1-2
	Issue 4-1-2: Semi-persistent L1-RSRP reporting delay
Tentative agreements:No, same discussion as in issue 4-1-2.
Candidate options:
· Option 1: Extend the delay, how to extend the delay is FFS
· Option 2: Semi-persistent L1-RSRP reporting delay in NR-U reuses the Rel-15 reporting delay 
Recommendations for 2nd round: Deprioritize this issue in this meeting. For next meeting, try to address the other companies concerns with your preferred option in your submissions.

	Issue 4-1-3
	Issue 4-1-3: Semi-persistent CSI reporting delay
Tentative agreements: No
Candidate options: Same as in issue 4-1-2
Recommendations for 2nd round: Deprioritize this issue in this meeting. For next meeting, try to address the other companies concerns with your preferred option in your submissions.

	Issue 4-2-1
	Issue 4-2-1: CSI-RS based L1-RSRP 
Tentative agreements: No, this discussion was deprioritized in the first round. 
Candidate options:
Recommendations for 2nd round: deprioritize this discussion in the 2nd round.

	Issue 4-2-2
	Issue 4-2-2: Whether to send an LS to RAN1
There was no objection to send the LS to RAN1. 
Tentative agreement: RAN4 to send an LS to RAN1 about the CSI-RS based measurements.


	Issue 4-2-3
	Issue 4-2-3 LS Text
Recommendation for 2nd round: Discuss the LS text proposed by Huawei.



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

	LS
	LS on transmit power of CSI-RS across different occasions
	Huawei





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  

	R4-2004035
	This CR depends on the open issues above. Recommendation is to wait until next meeting.



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”




