[bookmark: Title][bookmark: DocumentFor]3GPP TSG-RAN WG4 Meeting # 94-e-Bis 	R4-2004271
Electronic Meeting, 20 – 30 Apr., 2020



Agenda item:	6.1.5.11
Source: 	Huawei, HiSilicon
Title: 	Discussion on measurement requirement for NR-U
Document for:	Discussion
1. Introduction
In last meeting RAN4 94e meeting, the RRM measurement for NR-U were discussed. There are some remaining issues about measurement requirement. We further investigate these issues and present views in this paper.
2. Discussion
Based on the discussions in the last RAN4#94e meeting, progress has been made in the following aspects:
	· There is no need to specify additional time for PBCH reading during SSB index identification in FR1 NR-U, if Q is known to the UE. 
· 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
· FFS: Decide the event-triggered periodic and periodic reporting delay:
· Option 1: Adopt the same definition as in Rel-15.
· Option 2: For periodic and 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.
· For the event-triggered reporting delay:
· Option 1: 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. Wording can be further discussed.
· 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.
· Measurement and Monitoring QCL-ed SSBs
· 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
· UE behavior upon exceeding the maximum number of DL LBT failures during PSS/SSS detection
· Candidate options:
· Option 1) Behavior is implementation specific
· Option 2)  Upon exceeding LPSS/SSS,max, the UE is not required to meet the corresponding intra-frequency PSS/SSS detection requirement.
· Option 3) 
· 	Upon exceeding the maximum acceptable number of DL LBT failures 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.
· 	RAN4 shall allow UE to stop PSS/SSS detection if UE exceeds the maximum acceptable number of DL LBT failures for PSS/SSS detection on the target carrier and no other MOs are configured from network.
· How to address consecutively missing SSBs for intra and inter-frequency cells
· A note or clarification is added in the intra-frequency (and 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.
· How to consider the QCLed beams during cell identification stage
· 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.
· 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.
· 



Reporting delay
It could be observed from LS from RAN2 [2] that it is not feasible from RAN2’s perspective to drop the measurement reports due to reporting delay caused by LBT failure. Therefore, there is no need to extend the reporting delay or defining particular UE behavior due to UL LBT failure. For event-triggered periodic and periodic reporting delay, the same definition shall be adopted as in Rel-15, which is the option 1 in the WF. 
Proposal 1: For event-triggered periodic and periodic reporting delay, the same definition shall be adopted as in Rel-15.
For event-triggered reporting, accordingly, only necessary clarifications are need. We updating the wording of event-triggered reporting delay in our accompanied CR [3] for intra-frequency measurements as follows:
“This 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.”
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


UE behavior upon exceeding the maximum number of DL LBT failures during PSS/SSS detection
In Rel-15, it is implementation specific for UE to switch to other carriers since we have CSSF. Thus when exceeding the maximum number of DL LBT failure during PSS/SSS detection, where LPSS/SSS,max is still FFS, there is no need to define new UE behaviour, and it shall be up to UE implementation.
Proposal 3: There is no need to define new UE behaviour during the PSS/SSS detection.

How to address consecutively missing SSBs for intra and inter-frequency cells
As discussed in the last meeting, it is preferred to refer to the maximum time for the cell to remain known to address this issues. Thus, we present the clarification in the accompanied CR [3] as 
“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.”
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.
Inter-RAT SFTD
Based on the discussion of last meeting, the remaining issues of inter-RAT SFTD measurement is how to extend the measurement period:
	· 	Option 1: k = 6
· 	Option 2: k =2



From our understanding, the SFTD measurement is for addition information for NW, which means it shall not lead too much power consumptions for UE. Thus we prefer Option 2 for inter-RAT SFTD.
Proposal 5: K=2 for inter-RAT SFTD measurement.

3. Conclusions
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
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.
Proposal 5: K=2 for inter-RAT SFTD measurement.
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