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1. Introduction
The WI on extending NR operation to 71GHz was discussed in the last RAN4 meeting. The impact of LBT on RRM requirements are initially discussed with agreements captured in [1]. In this paper, we further provide our views on the remaining issues.
2. Discussion
The LBT impact of RRM requirements are initially discussed in last meeting, some general principles are agreed as follows:
	· Use “FR2-2” term for all CCA related requirements in the spec since currently there is no CCA operation in FR2-1
· The step of FR2-2 RRM requirements extension due to missed SMTC/SSB occasions is equal to N SMTC/SSB occasions, where N is RX beam sweeping scaling factor
· The RRM requirements are extended by the number of SSB/SMTC occasions groups not available at UE. An SSB/SMTC occasions group consists of N consecutive SSB/SMTC occasions. An SSB/SMTC occasions group is not available, when at least one SSB/SMTC occasion in the group is not transmitted by the gNB.
· The definition of SSB/SMTC occasion follows Rel-16 NR-U definition
· FFS how to introduce the test case
· FFS if agreement applies to RLM OOS and BFD
· RAN4 will reuse the FR1 value of maximum number of SMTC occasions not available at the UE considering that for FR2-2 it is the maximum number of SMTC/SSB groups with at least one SMTC/SSB occasion not available at the UE. 
· Within the set of measurements any two measurements shall not be separated in time by more than X ms. 
· RAN4 to keep N as RX beam sweeping scaling factor but update N in 9.2A and 9.3A to NSSB




The most critical one is how to define an unavailable occasion, which has been widely used in R16 NR-U RRM requirements. Based on the discussion in last meeting, it is agreed that the RRM requirements will be extended by another N SSB/SMTC occasions when there is at least on SSB/SMTC occasion in the group is not transmitted by the gNB. One of the remaining issue is whether the agreement can apply to RLM OOS and BFD. In the discussion back to Rel-16, there were long discussion about how to define the requirement for RLM and BFD as UE may not be able to tell whether an SSB is dropped due to LBT failure. Then a compromised solution is reached that the evaluation time of RLM OOS and BFD was defined as fixed extension windows.
Observation 1: In Rel-16 NR-U, the evaluation time of RLM OOS and BFD are extended to fixed measurement time.
For instance, for non-DRX case, 10 SSBs are assumed for licensed operation and 17/24 SSBs are assumed for Rel-16 NR-U depending on different SINR level over the most recent previous OOS evaluation period. However, when it comes to FR2-2 when UE needs to sweep the RX beam, this will greatly extend the evaluation period of OOS and BFD. For instance, in non-DRX mode, the evaluation period for OOS could be 24*N*TSSB, which could be around 5 seconds. For DRX case, it could be even longer than 10 seconds. For the fix extended evaluation period, the drawbacks are obvious:
1. UE takes longer time to trigger OOS and BFD
2. UE can only evaluate the channel condition in long term degree with extended window.
For point 1, it seems there is no better approach as UE may not be able to tell whether sample with low measurement result is due to deep fading or LBT failure as discussed in Rel-16. For option 2, we would like to discuss the impact of the fix window on FR2-2. For instance, according to current assumption, UE shall use the sliding window for filtering with 24*N SSB occasions. When UE about to trigger OOS, if the newly measurement SSB is with good SINR level, it is still possible that UE continuing indicate OOS to higher layer with this large sliding window, and UE may trigger RLF mistakenly. Thus, it is suggested to consider more dynamic evaluation period for RLM OOS and BFD as other RRM requirements compared with the fixed window defined in Rel-16 NR-U.
Proposal 1: Consider more dynamic evaluation period for RLM OOS and BFD as other RRM requirements compared with the fixed window defined in Rel-16 NR-U
For other RRM requirements, the evaluation period is extended by number of unavailable SSB. However, for RLM OOS and BFD, UE cannot distinguish whether these unavailable SSB are caused by LBT failure. Thus, another approach is to extend these SSBs by scaling. In other RRM requirements, the evaluation period is extended in one-to-one mapping. For instance, if there are L unavailable SSBs, then the evaluation period is extended by L as UE knows all these L SSBs have suffered LBT failure. However, for RLM OOS and BFD, it can not be simply extended by L for as mentioned above. UE may uses all these SSBs for filtering but these L SSBs may lead to estimation error, thus more SSBs are needed. Thus, one feasible approach is to define the evaluated period of RLM and BFD as X +w*L, where X is the number of SSBs needed in licensed band, w is the scheduling factor which could be larger than 1, and L is the number of unavailable SSBs within X. It should be noted that L is different from that in other RRM requirements, L is the number of SSBs which may be unavailable due to LBT failure or deep fading.
Proposal 2: Define the evaluated period of RLM and BFD as X +w*L, where X is the number of SSBs needed in licensed band, w is the scheduling factor which could be larger than 1, and L is the number of unavailable SSBs within X. It should be noted that L is different from that in other RRM requirements, where L is the number of SSBs which may be unavailable due to LBT failure or deep fading.
Another issue is to have a condition on maximum interval between any two measurements. The current status are summarized as follows:
	· Within the set of measurements any two measurements shall not be separated in time by more than X ms. 



As commented during the discussion, we also commented that there had similar discussion in R16 NR-U, and the corresponding agreements are reflected in the spec as follows:
	The UE shall restart the measurement upon exceeding Lmeas,max. The requirements apply provided that any two closest SMTC 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. 



Thus, the requirement apply provided any two measurement shall not be separated in time by more than the maximum time requirement for the cell to remain known.
Proposal 3: The requirement apply provided any two measurement shall not be separated in time by more than the maximum time requirement for the cell to remain known.
RAN4 has also discussed the requirements for IDLE and CONNECTED state mobility requirements. The agreements are summarized as follows:
	· Do not consider any changes for 10s time period before cell selection in Idle mode until there will be corresponding agreements in the other threads
· RAN4 will scale up the parameters Mn, Mp, Mq and the periodicity of the cell selection criterion evaluation by Rx beam scaling factor
· RAN4 will reuse legacy FR2 margins for reselection criteria for inter-frequency and intra-frequency measurements in RRC_IDLE state mobility
· RAN4 will develop new handover requirements for FR2-2 with CCA, at least for the following scenarios: NR FR2-2 – NR FR2-2 Handover and NR FR1 – NR FR2-2 Handover
· RAN4 will extend the applicability of the requirements in clause 6.1.1.3 in TS 38.133 to support handover from NR FR2-2 with CCA to NR FR1 (without CCA)
· For handover to cells in FR2-2 with LBT, no extension of TIU is needed for Type 3 channel access, defined in TS 37.213: L3 = 0
· The exact requirements for Nserv_CCA, Tdetect, Tmeasure and Tevaluate are discussed directly in the corresponding draft CR and will not be captured in this WF document



It could be observed the requirements for FR2-2 will mostly reuse the requirements defined for Rel-16 NR-U. The value of maximum number of not available SSB/SMTC are reused directly. However, one issue we should pay attention to is UE may not be able to know whether gNB is transmitting SSB with LBT procedure. In Rel-16 NR-U, LBT procedure can be assumed for all carriers within the unlicensed bound. But for FR2-2, according to RAN1 discussion, LBT is not mandatory in some region, and LBT can also be saved by short control exemption signalling principle. It means when UE is performing measurement, UE may not know whether there could be unavailable instance due to LBT failure. 
Observation 1: UE may not know whether there could be unavailable SSB due to LBT failure.
Thus, RAN4 should discuss whether UE can assume LBT is always used when performing measurement in unlicensed band.
Proposal 4: Discuss whether UE can assume LBT is always used when UE performs measurement in unlicensed band.

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