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1. Introduction
In RAN#82 meeting, a work item on NR-based Access to Unlicensed Spectrum was approved [1]. One of the objectives in the WID is: 
-	Physical layer procedure(s) including [RAN1, RAN2]:
- 	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); 
Regarding random access, some agreements are reached in both RAN1 and RAN2 during Study phase. In the following, we would like to discuss what the impact of MAC specification is due to these agreements and make some proposals.
2. Discussion
In NR licensed band, based on current MAC specification, RAR window is started after the preamble is transmitted. The preamble transmission counter is incremented by 1 if RAR is not received successful before the RAR window expires. When the preamble transmission counter reaches its maximum, a Random Access problem is indicated to upper layers in case that the preamble is transmitted on an SpCell or the Random Access procedure is considered unsuccessfully completed in case that the preamble is transmitted on an SCell. In case that the Random Access procedure is not completed, another Random Access Resource selection procedure for the Random Access procedure is performed immediately or after a backoff time. The Random Access procedure is illustrated in Figure 1.


Figure 1: Random Access procedure over NR licensed band

For NR unlicensed band, current UE behaviour regarding how to handle the preamble transmission counter needs to be revised when the preamble is not transmitted due to LBT failure. At RAN2#104 meeting, it was agreed that “ra-ResponseWindow is not started when the preamble is not transmitted due to LBT failure”. It means the condition to increment the preamble transmission counter, i.e. RAR window expires, will not be met since ra-ResponseWindow is not started at all when the preamble is not transmitted due to LBT failure. So there is no increment of the preamble transmission counter in case of LBT failure. From this view of point, RAN1 agreement is confirmed. 

Proposal 1: RAN1 agreement is confirmed, i.e. if preamble transmission is dropped due to LBT failure, the preamble transmission counter is not incremented.

On the other hand, UE behaviour needs to be specified when LBT fails in Random Access procedure. According to RAN2 agreement, i.e. ra-ResponseWindow is not started when the preamble is not transmitted due to LBT failure, MAC cannot continue the RA procedure after PRACH occasion and preamble index are instructed to the physical layer in case the preamble is not transmitted due to LBT failure. Therefore, the UE behaviour when the preamble is not transmitted due to LBT failure should be specified in MAC specification. 

The UE behaviour in MAC when the preamble is not transmitted due to LBT failure has the following options:
· Option 1: MAC entity considers the Random Access procedure unsuccessfully completed when LBT failure indication is received from Physical layer;
· Option 2: MAC entity performs the Random Access Resource selection procedure when LBT failure indication is received from Physical layer;
· Option 3: MAC entity switches the active UL BWP to another UL BWP configured with PRACH occasion and performs the Random Access procedure on the target BWP when LBT failure indication is received from Physical layer.

It is observed that LBT failure indication from Physical layer is required for all these options and thus we can make the following proposal.

Proposal 2: LBT failure indication for preamble transmission is provided by Physical layer.

For option 1, it seems too early to consider the RA procedure completed especially in case that LBT failure indication is provided by Physical layer once LBT fails. A Random Access problem is indicated to upper layers and the connection re-establishment procedure could be initiated if the RA procedure is performed on a PCell. So the UE behaviour in option 1 is not expected.

For both option 2 and option 3, MAC continues the RA procedure. BWP switch is performed before Random Access Resource selection procedure if option 3 applies. BWP switch has some benefits considering only one active BWP is supported and the UE has a higher possibility to transmit the RA preamble compared with unchanged BWP where LBT failure occurs. However, UE autonomous behaviour without network control is not expected. Also, option 3 is complex. So option 2 is preferred.

Proposal 3: MAC entity performs the Random Access Resource selection procedure when LBT failure indication is received from Physical layer.
3. Summary
[bookmark: _GoBack]In this contribution, we discuss what the impact of MAC specification is due to agreements regarding random access reached in both RAN1 and RAN2 during Study phase and make the following proposals:

Proposal 1: RAN1 agreement is confirmed, i.e. if preamble transmission is dropped due to LBT failure, the preamble transmission counter is not incremented.

Proposal 2: LBT failure indication for preamble transmission is provided by Physical layer.

Proposal 3: MAC entity performs the Random Access Resource selection procedure when LBT failure indication is received from Physical layer.
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