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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#101-e, there was initial discussion on how to consider LBT when specifying RRM requirements [2]. In this contribution, we share our views. 
2. Discussion
First of all, since LBT is mandatory in some region, e.g., EU, it is necessary to specify LBT related RRM requirements to support this feature in R17.
Proposal 1: RAN4 agrees to specify LBT related RRM requirements in R17.
When specifying the LBT requirements, the requirements specified for NR-U can be used as reference to understand which requirements will be impacted and how to consider the LBT impact, mainly the unavailability of the SMTC occasions at the UE. However, since NR-U is concerned with 5GHz and 6GHz bands in FR1, FR2 specific issues such as RX beam sweeping need to be carefully considered. 
Use intra-frequency measurement as an example. In 38.133 section 9.2A.5.1 Intra-frequency cell identification, with LBT, the SS detection requirements are copied below:
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It can be seen that the search time is extended to account for the lost SMTC occasions due to LBT failures. 
However, due to RX beam sweeping in FR2-2, such simple compensation can no longer be used. Assuming UE RX beam #j and SSB index n is the best beam pair based on the UE location and orientation. However, when UE uses RX beam #j on an SSB occasion, SSBs are not transmitted by the BS due to LBT failure. When the BS is able to transmit SSBs again at another SSB occasion, the UE may have switched to another RX beam, say RX beam #k. The worst-case scenario is the UE will not be able to select RX beam #j 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.  
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 may need more than one measurement sample 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. 
At the same time, in the RAN1 design of Discovery Burst Transmission Window (DBTW), QCL-ed candidate SSBs within a DBTW window continues to be supported, and one SSB can be transmitted up to four times in the same window. With this feature, the impact of LBT failure can be reduced. How to consider it in requirement needs to be further discussed, knowing it is assumed in NR-U that UE needs to monitor two successive SSB candidate positions for the same SSB index within the window.
Proposal 2: RAN4 needs to discuss how to account for the lost SMTC occasions due to LBT failures in the RRM requirements. 
3. Conclusion
In this contribution, we further discuss the open issues of UE UL transmit timing requirement and make the following observations and proposals.
Proposal 1: RAN4 agrees to specify LBT related RRM requirements in R17.
Proposal 2: RAN4 needs to discuss how to account for the lost SMTC occasions due to LBT failures in the RRM requirements. 
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Table 9.2A.5.1-1: Time period for PSS/SSS detection

Condition Tessisss sync intra CCA
No DRX max( 600ms, ceil((5+Lpssisss) X Kp) x SMTC period)Nete
X CSSFintra
DRX cycle< 320ms max( 600ms, ceil(1.5x (5+Less/sss) x Kp) x max(SMTC
period,DRX cycle)) X CSSFintra
DRX cycle>320ms ceil((5+Lpssssss) X Kp) X DRX cycle x CSSFintra

NOTE 1:

NOTE 2:

NOTE 3:

NOTE 4:

If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is
the one used by the cell being identified

Lpsssss is the number of SMTC occasions not available at the UE during Tess/sss_sync_intra_cca for
PSS/SSS detection, where Less/sss< Lessisssmax. [When configured with DRX, the UE is not required to
determine the availability of SMTC occasions more frequent than once per DRX cycle. FFS: The UE is
not required to determine the availability of SMTC occasions more frequent than what is required by
CSSFintra.]

Lpssisss.max =7 for Max(DRX cycle,SMTC period)<40ms where DRX cycle is 0 for non-DRX,
Lpss/sssmax =5 for 40ms<Max(DRX cycle,SMTC period)< 320ms, Lpss/sssmax = 3 for DRX
cycle>320ms.

Upon exceeding Lpss/sss.max, the UE is not required to meet the requirements for PSS/SSS detection.





