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Introduction
In this paper, we discuss some potential issues with the 2-step random access procedure for NR-U and provide our consideration.
Handling of agreement in four-step RACH
In NR-U 4-step RACH, we have made many agreement. We want to analysis whether the agreement can hold for 2-step RACH. 
The following agreements were made at RAN2#105bis.
	RAN2#105bis agreement
1. The PREAMBLE_TRANSMISSION_COUNTER is not increased if the preamble is not transmitted due to LBT failure
· considering a preamble transmission counter is also used for two-step RACH, this agreement should hold for two-step RACH
2. 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. 
· Considering power ramping counter for two-step RACH is also used for two-step RACH, this agreement should hold for two-step RACH.
3. MAC returns to the resource selection step if LBT fails for Msg1 transmission opportunity(ies)
· To decrease the latency on resource selection, the similar handling can be reused, i.e. MAC returns to the resource selection step if LBT fails for preamble transmission opportunity (es). If LBT fails for payload transmission, the network may indicate fallback RAR to UE and it does not need to return to resource selection step.
4. From MAC perspective, multiple msg1 transmissions are not supported (does not preclude beam sweeping enhancement if decided for NR)
· This agreement holds for two-step random access. Multiple msgA transmission are not supported in Rel-16.
5. Actual transmission for MSG1 (LBT success) is used for starting RAR window
· The similar handling can be reused for 2-step RACH, i.e. actual transmission for preamble is used for starting msgB window.
6. R2 assumes the maximum RAR window size is extended to [20] ms
· msgB window can be extended to more than 10 ms
7. We ask R1 regarding the support of multiple MSG3 transmission opportunities
· This agreement holds for two-step RACH in fallback case.
8. R2 assumes the range of ra-ContentionResolutionTimer is not extended for NR-U (note this contradicts earlier assumption)
· This agreement holds for two-step RACH in fallback case.
9. 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
· This agreement holds for two-step RACH in fallback case.


We think the principles can be reused with some modifications.
Proposal 1: It is suggested RAN2 to adopt the following agreement for two-step RACH.
· The PREAMBLE_TRANSMISSION_COUNTER is not increased if the preamble is not transmitted due to LBT failure
· 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 2-step preamble transmission opportunity(ies)
· From MAC perspective, multiple msgA transmissions are not supported (does not preclude beam sweeping enhancement if decided for NR)
· Actual transmission for 2-step preamble (LBT success) is used for starting msgB window
· R2 assumes the maximum msgB window size is extended to [20] ms
· We ask R1 regarding the support of multiple MSG3 transmission opportunities in case of fallback
· R2 assumes the range of ra-ContentionResolutionTimer is not extended for NR-U (note this contradicts earlier assumption) in case of fallback
· 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 in case of fallback.
The following agreements were made at RAN2#107.
	RAN2#107 agreement
Will support extension of RAR window without modifying RA-RNTI. 
Include LSBs of SFN in MSG2



In addition, to mitigate the impact of LBT, it is beneficial for 2-step RACH procedure to extend the msgB window, similar to 4-step RACH. In NR-U 4-step RACH, network can transmit the RAR to the UE across SFNs. However, for the UE, it cannot know whether the received RAR is transmitted for itself or another UE. Therefore RAN2 agreed the LSBs of SFN can be included in Msg2 MAC PDU. In 2-step RACH, the msgB window should be extended to more than 10 ms to relieve the LBT impact as four-step random access. The question comes whether LSBs of SFN will be included in the MsgB MAC PDU or not. We believe it is also needed only for UEs with fallback RAR. For UEs with successRAR, the contention resolution ID is used to identify the UEs and no need to check SFN.
Proposal 2: LSBs of SFN can be included in msgB MAC PDU only for the UEs with fallback RAR.
2-step RACH enhancement
In the 2-step random access (RA) procedure, the RACH messages in time order are msgA and msgB. The msgA is a signal (i.e. preamble) to detect the UE and a payload while the second message is for contention resolution for CBRA with a possible payload. msgA will at least include the equivalent information which is transmitted in msg3 for 4-step RACH. 
In NR-U, LBT is performed before transmission. During SI stage [1], in order to alleviate the impact of LBT failures, it was agreed “additional opportunities for the RACH messages may be introduced, e.g. in time or frequency domain, for both 4-step and 2-step RACH”. The additional opportunities for 2-step RACH can be applicable to both preamble and msgA payload.
Proposal 3:  It is beneficial that multiple opportunities in time or frequency domain is supported for both preamble and MsgA payload transmission.
However it did not discuss where the multiple opportunities in frequency domain is? Two options are available.
· Option 1: the opportunities are allocated in one serving cell while different LBT subbands. Here we assume only one active BWP is used. The LBT subbands belong to the active BWP. The UE can perform multiple LBTs on these subband and msgA can be transmitted when any one LBT is successful.
· Option 2: the opportunities are allocated in multiple serving cells when CA is configured. The UE can perform multiple LBTs on these serving cells belonging to the same TAG and msgA can be transmitted when any one LBT is successful.
We believe both option 1 and option 2 can alleviate the impact of LBT failure.
Proposal 4: It is beneficial that multiple opportunities in frequency domain allocated in different LBT subband or serving cell is supported for both preamble and MsgA payload transmission.

Conclusion
Based on the discussion we propose the following:
Proposal 1: It is suggested RAN2 to adopt the following agreement for two-step RACH.
· The PREAMBLE_TRANSMISSION_COUNTER is not increased if the preamble is not transmitted due to LBT failure
· 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 2-step preamble transmission opportunity(ies)
· From MAC perspective, multiple msgA transmissions are not supported (does not preclude beam sweeping enhancement if decided for NR)
· Actual transmission for 2-step preamble (LBT success) is used for starting msgB window
· R2 assumes the maximum msgB window size is extended to [20] ms
· We ask R1 regarding the support of multiple MSG3 transmission opportunities in case of fallback
· R2 assumes the range of ra-ContentionResolutionTimer is not extended for NR-U (note this contradicts earlier assumption) in case of fallback
· 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 in case of fallback. 
Proposal 2: LSBs of SFN can be included in msgB MAC PDU only for the UEs with fallback RAR.
Proposal 3:  It is beneficial that multiple opportunities in time or frequency domain is supported for both preamble and MsgA payload transmission.
Proposal 4: It is beneficial that multiple opportunities in frequency domain allocated in different LBT subband or serving cell is supported for both preamble and MsgA payload transmission.
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