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Introduction
In RAN#82 meeting, the work item for NR-U was approved [1]. The WID includes the following objectives related to initial access and mobility procedures.
- 	Initial access: specify required NR modifications to increase the maximum number of candidate SS/PBCH block positions within the DRS transmission window; to handle reduced SS/PBCH block and RMSI transmission opportunities due to LBT failure; to determine frame timing and QCL assumptions from the detected SS/PBCH block; single SS/PBCH block numerology assumed per band for Pcells in unlicensed spectrum. (RAN1)
- 	Random access: specify required NR modifications to enhance RACH procedure in line with the agreements during the study phase, including 4-step RACH modifications to handle reduced Msg 1/2/3/4 transmission opportunities due to LBT failure (RAN1/RAN2); LBT for 2-step RACH and application of PRACH and PUSCH format improvements for NR-U to 2-step RACH. (RAN1 
-	Scheduling request: specify required NR modifications due to LBT failure in line with agreements during the study phase. (RAN1/RAN2)
- 	RLM/RRM extensions for NR-U operation due to uncertain and reduced transmission opportunities for DL signals and channels due to LBT failure in line with agreements during the study phase (NR-U TR section 7.2.1.3.2), including configuring different DRS Measurement Time Configuration (DMTCs) for RRM and RLM respectively, identifying the set of RLM-RSs to measure, which set(s) are used for in-sync, out-of-sync evaluations, potential definition of a metric to accurately identify unsuccessful detection of RLM-RS. Support RSSI reporting. Define a metric to measure channel occupancy or medium contention and its corresponding reporting. (RAN1/RAN2)
In this contribution, we discuss procedures with respect to initial access and mobility for NR unlicensed operations. This contribution is a revision of R1-1900364.

Discussion
DRS transmission
In NR, the measurement gap duration is up to 6 msec. A number of the SSBs may occur outside the measurement gap if the duration of the DRS transmission window is greater than the measurement gap. This would impact the performance of serving cell when performing inter-frequency measurements if the measurement gap on NR-U is extended to greater than 6 msec. At least DRS transmission window duration for RRM measurement should be confined to within a half-frame.
Proposal 1: Duration of DRS transmission window for RRM measurement should be confined to within a half-frame.
We proposed in [2] that candidate SSB positions within a slot should reuse Rel-15 SSB locations, which implies that 2/4 SSBs with 15/30 kHz DRS SCS are located within 1 subframe (1 msec). Given that DRS transmission window duration is confined to within a half-frame (5 msec), more than 10/20 SSBs with 15/30 kHz DRS SCS cannot be allocated to a DRS transmission window. Therefore, we propose that the number of candidate SSB positions within the DRS transmission window should be up to 10/20 for 15/30 kHz DRS SCS.
Proposal 2: The maximum number of candidate SSB positions within the DRS transmission window should be 10/20 for 15/30 kHz DRS SCS.
During Rel-15 NR work, RAN1 had discussed how many bits DMRS sequence of PBCH had capability to carry. Through a lot of discussion and by using simulation evaluation [3][4][5], in the RAN1 NR-AH2 meeting held in June 2017 [6], RAN1 concluded that up to 3 bits can be carried by DMRS sequence of PBCH taking cross-correlation performance into account. Even in NR-U, it should be considered that no more than 3 bits can be carried by the DMRS sequence of PBCH, otherwise a lot of discussion time will be consumed to redesign DMRS sequence of PBCH.
To avoid PBCH decoding when performing neighbour cells measurement, information related to QCL assumption (e.g. SSB index used for beam identification) should be indicated by DMRS sequence. Additional bits needed for NR-U to acquire timing (e.g. timing offset, cyclic shift value, or enhancement part of SSB index) should be carried by PBCH payload.
Proposal 3: Information related to QCL assumption and timing information should be separately indicated to UE.
· Information related to QCL assumption should be indicated by DMRS sequence of PBCH.
· Timing information should be delivered from PBCH payload.

RACH procedure enhancement
FDM of PRACH resource is supported in NR. If UL wideband operation with a sub-band bandwidth of 20 MHz is allowed, as discussed in [7], it is possible that multiple PRACH resources across multiple LBT sub-bands are configured so that the UE can transmit PRACH on the sub-band where LBT succeeds. By using multiple sub-bands for PRACH transmission, PRACH congestion could be reduced. We also discussed in [8]
Proposal 4: In frequency domain, if UL wideband operation with a sub-band bandwidth of 20 MHz is allowed, NR-U should support multiple PRACH resources on multiple sub-bands.

RRM/RLM enhancement
In unlicensed bands, due to LBT failure, it is not guaranteed that SS/CSI-RS will always be periodically transmitted. If SS/CSI-RS transmission is blocked, the UE may tend to underestimate cell quality and indicate out-of-sync (OOS) because the UE sometimes measures SS/CSI-RS resource where no SS/CSI-RS is transmitted due to LBT failure. By indicating COT, the UE can know where SS/CSI-RS resource is actually transmitted and can ignore not-transmitted SS/CSI-RS resource from RRM measurement and RLM evaluation procedures. The mechanisms of COT indication are discussed in [9].
Proposal 5: RRM measurement and RLM evaluation outside COT should not be performed.

Conclusions
In this contribution, based on the above discussion, we have the following proposals:
Proposal 1: Duration of DRS transmission window for RRM measurement should be confined to within a half-frame.
Proposal 2: The maximum number of candidate SSB positions within the DRS transmission window should be 10/20 for 15/30 kHz DRS SCS.
Proposal 3: Information related to QCL assumption and timing information should be separately indicated to UE.
· Information related to QCL assumption should be indicated by DMRS sequence of PBCH.
· Timing information should be delivered from PBCH payload.
Proposal 4: In frequency domain, if UL wideband operation with a sub-band bandwidth of 20 MHz is allowed, NR-U should support multiple PRACH resources on multiple sub-bands.
Proposal 5: RRM measurement and RLM evaluation outside COT should not be performed.
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