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1. Introduction
RAN4 RRM on the WI “Extending current NR operation to 71GHz” has started. In particular, the following RAN4 impact is identified in the WID [1]:
· Core specifications for UE, gNB and RRM requirements [RAN4]:
· Specify new band(s) for the frequency range from 52.6GHz-71GHz. The band(s) definition should include UL/DL operation and excludes ITS spectrum in this frequency range.
· Specify gNB and UE RF core requirements for the band(s) in the above frequency range, including a limited set of example band combinations (see Note 1). 
· Specify RRM/RLM/BM core requirements.
At RAN#92-e, further updates were made to the WID. As a result, the following SCS is supported in the WI:
· In addition to 120kHz SCS, specify new SCS, 480kHz and 960kHz for data and control channels and reference signals.
· In addition to 120kHz, 480 kHz SSB is supported for initial access.
· Specify 480kHz and 960kHz SCS for SSB for cases other than initial access.

In RAN4 meeting#102-e, there was agreement on how to consider LBT when specifying RRM requirements [2]. 
· RAN4 will define FR2-2 RRM requirements with CCA in Rel-17
· RAN4 will include the RRM requirements with LBT in FR2-2 in the clauses created for NR-U
· Adopt the relaxation methods used in NR-U (core requirements are extended to compensate the missed samples) as a baseline
· RAN4 will reflect the LBT failures by extending the RRM requirements by N*SMTC/SSB occasions when there is at least one SMTC/SSB occasion not available at UE within N*SMTC/SSB occasions, where N is:
· Option 1: N is equal to the RX beams sweeping scaling factor
· Option 2: N is defined on case-by-case basis
· Other options are not precluded
· Maintain the working assumption on the number of SSB successive candidate positions of the same SSB index that UE is required to monitor for RRM requirements with CCA
· FFS whether to apply scaling to the maximum number of allowed measurement occasions to be missed due to LBT failure
In this contribution, we share our views on the open issues.
2. Discussion
The value of N in case of LBT failures
As proposed in [3], due to RX beam sweeping in FR2-2, the simple compensation adopted in NR-U in FR1 is not suitable any more. When one SMTC/SSB occasion is not available at UE due to LBT failure, in the worst-case scenario the UE will not be able to select the best RX beam until the next round of beam sweeping. This means when compensating the lost SMTC occasions in the requirement, for every unavailable SMTC occasion, the time may have to be extended by N*SMTC_period, where N is the RX beam sweeping factor. While there may be desire to reduce the value of N to enable faster measurements, we see no way for the UE to meet such artificially reduced measurement delay requirement because the UE implementation for FR2-2 is similar to that for FR2-1. On the absolute level, however, the increase in measurement delay may still be reasonable given the availability of large chunk of spectrum and the use of beamforming, which should suggest the likelihood of LBT failures is not high.
Proposal 1: Agree on Option 1: N is equal to the RX beams sweeping scaling factor.

FFS whether to apply scaling to the maximum number of allowed measurement occasions to be missed due to LBT failure
In our view, the maximum number of allowed measurement occasions that are missed duo to LBT failures need to be scaling. The question is how to scale it.
Let us take a look at the intra-frequency measurement for FR2 in 38.133:
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Note in the table above, Mpss/sss_sync_w/o_gaps is hard coded as 24, namely 3 samples times 8, where 8 is the FR2-1 RX beam sweeping factor.
There are two options on how to scale the maximum number of allowed measurement occasions:
Option 1: Scaling the number of rounds of beam sweeping needed, e.g., Mpss/sss_sync_w/o_gaps_CCA= Mpss/sss_sync_w/o_gaps + N*SRpss/sss = (3+ SRpss/sss)*N, where N is the FR2-2 RX beam sweeping factor, and SRpss/sss is the additional rounds of RX beam sweeping required to compensate for the lost SMTC/SSB occasions due to LBT failures. A limit can be placed on SRpss/sss.
Option 2: Using an absolute number, e.g., Mpss/sss_sync_w/o_gaps_CCA= Mpss/sss_sync_w/o_gaps + Lpss/sss, where Lpss/sss is the number of SMTC/SSB occasions not available at the UE due to LBT failures. A limit can be placed on Lpss/sss, similar to the case of NR-U.
We slightly prefer Option 1 as it carries clear physical meaning of how to compensate for the lost SMTC/SSB occasions due to LBT failures. 
Proposal 2: Options 1 and 2 can be considered for scaling the maximum number of allowed measurement occasions to be missed due to LBT failure.

Limit on the time gap between two successful measurement samples
Furthermore, with RX beam sweeping and LBT failure, the measurement time could be significantly prolonged. For RRM requirements such as cell search, where the UE is allowed to use three measurement samples to fulfill the requirements, further discussion is needed if some restriction needs to be placed on the time gap between two successive successful samples at the UE. This is because if the gap is too long, due to UE mobility and rotation, the samples collected by the UE before the gap may become stale and thus should be discarded. 
Proposal 3: Further discuss if some limit should be set on the time gap between two successful measurement samples to guarantee performance. 
3. Conclusion
In this contribution, we further discuss the open issues of UE UL transmit timing requirement and make the following proposals.
Proposal 1: Agree on Option 1: N is equal to the RX beams sweeping scaling factor.
Proposal 2: Options 1 and 2 can be considered for scaling the maximum number of allowed measurement occasions to be missed due to LBT failure.
Proposal 3: Further discuss if some limit should be set on the time gap between two successful measurement samples to guarantee performance. 
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Table 9.2.5.1-2: Time period for PSS/SSS detection, (Frequency range FR2)

DRX cycle Tessisss_sync_intra
No DRX max(600ms, ceil(Mpss/sss_sync wio_gaps X Kp X
Klayer1 measurement) x SMTC period)”°‘e1 X CSSFintra
DRX cycle< 320ms max(600ms, Ce||(1 S X Mpss/sss_sync_w/o_gaps X Kp X
Kiayer1_measurement) X mMax(SMTC period,DRX cycle)) x
CSSFintra
DRX cycle>320ms ceil(Mpss/sss_sync_wio_gaps X Kp X Kiayer1_measurement) 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





