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[bookmark: _Ref508872363]Introduction
In order to efficiently utilize the large amounts of unlicensed spectrum available worldwide, both licensed operation and unlicensed operation are considered for NR. At RAN-77, a study item on NR-based Access to Unlicensed Spectrum was approved [1]. One of the objectives is: 
· Study NR-based operation in unlicensed spectrum (RAN1, RAN2, RAN4) including 
· Initial access, channel access. Scheduling/HARQ, and mobility including connected/inactive/idle mode operation and radio-link monitoring/failure

Random access (RA) procedure is used for, e.g., initial system access, acquiring uplink synchronization, transition from idle to active mode, and handovers. It is a critical part of an efficient cellular network design. 
At RAN2#102 the following agreements were made:
Agreements
1:	Both CBRA and CFRA are supported. Changes for NR-U operation will be studied
2:	4-step and 2 step CBRA procedure will be studied in conjunction with RAN1 progress
3: 	We will review the agreements made during Rel-14 eLAA WI regarding the random access procedure to determine if they can be the solution for CFRA access for NR-U
At RAN2 AH1807 the following agreements were made
Both 2-step RACH procedures and enhancements to 4-step RACH for reduced transmission opportunities should be studied.

From Rel-14 LAA Agreements: 
Both CBRA and CFRA are supported on NR-U SpCell and CFRA is supported on NR-U SCells. 
At the first stage, RAR can be transmitted via SpCell
Assume we Use a predefined HARQ process ID for RAR

In this paper we further discuss one further aspect of random access.
[bookmark: _Ref178064866]Discussion
For NR unlicensed operation, using the current four-step contention based NR random access (RA) procedure would imply that up to four independent listen-before-talk (LBT) procedures are needed during the RA procedure, two by the UE and two by the gNB. Four LBT would significantly increase the delay in accessing the network, and possibly random access procedures may time-out, reducing the competiveness of NR systems in unlicensed spectrum. 
Dropping or delaying of transmissions due to LBT will affect protocols in NR, for example, power ramping and counter for number of transmission on the random access channel (RACH), as well as windows for responses for example the rand access response (RAR). 
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Thus, LBT needs to be considered for NR-U random access. 
To compensate the effects of possible LBT failures during the random access procedure, the power of random access message should not be ramped up in case the random access message is not transmitted. 
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[bookmark: _Toc510602226]On whether to support random access on SCell, in Rel.14 LAA it was agreed by RAN2 to support CFRA on SCell. That would allow the network to indicate to the UE, e.g. via PDCCH order, the most appropriate SCell to perform random access. However, we note that in NR-U it may beneficial also to let the UE perform CBRA in certain SCells configured by the network, in order to combat possible LBT failures affecting random access.
[bookmark: _Toc521419582][bookmark: _Toc521596582]RAN2 studies the benefits of performing CBRA in certain SCells indicated by the network.
Conclusion
[bookmark: _In-sequence_SDU_delivery]In section 2 we made the following observations:
Observation 1	LBT increases delay and decrease performance of random access.

Based on the discussion in section 2 we propose the following:
Proposal 1	The transmission power of random access message one shall not be ramped up if the transmission of the message at physical layer is dropped due to LBT.
Proposal 2	RAN2 studies the benefits of performing CBRA in certain SCells indicated by the network.
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