3GPP TSG RAN2 Meeting #106	R2-1907044
Reno, US, 13th - 17th of May 2019 	

Agenda Item:	11.2.1.1
Source:	Sony 
Title:	Considerations BWP for initial access for NR unlicensed operations
Document for:	Discussion / Decision

Introduction
At RAN plenary #82, the following WID for NR Unlicensed was agreed. 

At the RAN2#104 meeting in Spokane [5], the following agreements amongst others were agreed related to RACH.

For NR-U, the MAC entity does not support multiple RACH procedure in parallel as the current NR
For NR-U, RACH can be enhanced by additional opportunities. The additional opportunities should apply to msg1 and msg3.


At the RAN2#105bis meeting in Xian [6], the follow agreements were made related to RACH

The PREAMBLE_TRANSMISSION_COUNTER is not increased if the preamble is not transmitted due to LBT failure
SR_COUNTER is increased only when SR is successfully transmitted
As earlier agreed, The POWER_RAMPING_COUNTER is not increased if the preamble is not transmitted due to LBT failure. For this purpose LBT failure indication or equiv. (used for other LBT outcome dependencies in MAC) from PHY is used. 
MAC returns to the resource selection step if LBT fails for Msg1 transmission opportunity(ies)
From MAC perspective, multiple msg1 transmissions are not supported (does not preclude beam sweeping enhancement if decided for NR)
Actual transmission for MSG1 (LBT success) is used for starting RAR window
R2 assumes the maximum RAR window size is extended to [20] ms
We ask R1 regarding the support of multiple MSG3 transmission opportunities
R2 assumes the range of ra-ContentionResolutionTimer is not extended for NR-U (note this contradicts earlier assumption)
Either a) the ra-ContentionResolutionTimer is started regardless of the LBT outcome of msg3 transmission or b) ra-ContentionResolutionTimer is started only at successful LBT outcome of msg3 transmission + immediately the UE to restart from RACH resource selection if all MSG3 transmissions fail. FFS
As agreed in the SI phase, the sr-ProhibitTimer shall not prohibit SR transmissions due to SR that was not transmitted due to LBT failure. 

In this contribution, we discuss aspects related to support for multiple BWP for the situation of LBT failure in one or more subcarriers at initial access.

Discussion
In NR, currently only one active BWP is supported. Though for NR-U, due to LBT, multiple active BWPs may have to be considered. In this document, we discuss our view related to initial access.

Delay sensitive access:
Due to the nature of unlicensed access, with the concept of LBT, further studies may be needed to handle delay sensitive access attempts, which may suffer from unacceptable initial access time delays due to LBT. One way forward could be to support multiple RACH procedures, where the UE can initiate parallel random access attempts, in order to mitigate channel access delays and improve system robustness. 
Though, at [5], it was agreed to not support multiple RACH procedures.

Since in case of unlicensed access, some parts of the frequency spectrum may suffer from higher LBT blockage, which implies that transmissions may not be possible when intended. Additional RACH attempts may not always have to be done in the same BWP, alternatively it may be preferable to try another BWP. 

For the case of single RACH procedure, multiple BWPs candidates should be supported, where the UE have multiple opportunities to perform LBT in multiple BWPs, based on e.g. channel condition [3].
[bookmark: _GoBack]Even if it was not agreed at [6], that multiple msg1 transmissions is supported at the same time, multiple opportunities should be supported, for the UE to be able to select between in order to achieve an improved operation from frequency domain perspective. This could reduce the initial access time delay.
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 [4], 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.
Proposal 1: 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.

Beam selection:
Another aspect which has not been covered by email discussion is related to beam selection.
Beam selection is an area that may be impacted by LBT, in case the base station is prohibited to transmit SSB in certain beam for a number of occasions or during a certain time period.
One way forward to discuss can be to support the UE is monitoring not only the best beam, but monitors two or more beams in parallel, in order to always have the possibility to fast access attempt if the SSB is blocked by LBT on the best beam that UE is “camping on”.
Proposal 2: The UE should be able to select the alternative best beam.

Conclusions
In this contribution, based on the above discussion we have the following proposals:
Proposal 1: 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 2: The UE should be able to select the alternative best beam.
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