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1 Introduction

2-Step RACH once was one of the popular topic in NR SI phase in RAN WGs, and during the SI discussion, RAN2 has concluded that RAN2 expects a benefit in latency for the 2-step RACH procedure in RAN2#96 meeting.
And in last RAN plenary meeting #81, a way forward was agreed [RP-182126]:

· A common 2-step RACH design for various use cases is desirable 
· PHY layer aspects of 2-step RACH design are not addressed in any of the on-going SIs (no SIDs updates) 
· 2-step RACH can be included in a later Rel-16 WI, per normal approval process.
· Higher layer aspects of 2-step RACH can be studied within NR-U SI with the understanding that higher priority should be given to the feasibility of NR-U operation in the architectures described in the NR-U SID [RP-181339] and aspects that may require input from SA WGs
In last RAN2#104 meeting, the SI phase of NR-U from RAN2 point of view is finished, which means the SI phase for 2-step RACH has been finished.
· From RAN2 point of view the SI can be closed. 

In the latest TR 38.339, the following has been captured for 2-step RACH procedure:
For 2-step RACH, the msgA is a signal 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. 

NOTE: Further input from RAN1 will be needed for the payload size of msgA.

As a baseline, all the triggers for 4-step RACH are also applicable to 2-step RACH; however further analysis is needed on SI request and BFR as well as how timing advance and grants can be obtained for msgA.
The contention resolution in 2-step RACH will be performed by including a UE identifier in the first message which is echoed in the second message. The type of UE identifier(s) is FFS.

Fall-back from 2-step RACH to 4-step RACH will be supported. The fallback after msgA transmission is feasible only if detection of the UE without the decoding of the payload is possible and thus relies on such support at the physical layer. 

If 2-step RACH is used for initial access, the parameters for 2-step RACH procedure including resources for msgA will be broadcasted.

NOTE: 2-step RACH if applied to licensed operation would not take into account LBT.

When the study phase is finished, one key issue is how to proceed the normative work in WI phase. In this paper, we provide our view on the way forward of 2-step RACH in R16 WIs.
2 Discussion

Regarding 2-step RACH, in last RAN plenary meeting, i.e., RAN#81, as a compromise, it’s decided that the PHY layer aspects of 2-step RACH design are not addressed in any of the on-going SI, but concluded that 2-step RACH can be included in a later Rel-16 WI. 

During SI phase, there were some progresses from RAN2 point of view, for example:

· It’s clarified that msgA will at least include the equivalent information which is transmitted in msg3 for 4-step RACH, while msgB is mainly for contention resolution;

· 2-step RACH applies for almost all the cases which can be applied with legacy 4-step RACH, e.g., initial access, RRC re-establishment;

· Fall back to 4-step RACH from 2-step RACH would be supported.

And RAN2 has also concluded that RAN2 expects a benefit in latency for the 2-step RACH procedure in RAN2#96 meeting.
For RAN1 work, it seems the work scope on 2-step is sufficiently clear, e.g., how to design msgA which includes payload and preamble-like signal. 
In WI phase, there are several options for the way-forward of 2-step RACH:

· Firstly, it’s foreseen that frequent RAN1 and RAN2 interactions are needed for designing 2-step RACH, thus it’s desirable that both RAN1 and RAN2 work should be within the same WI. Given that the higher layer aspects of 2-step RACH were studied within NR-U SI, it should be possible to make 2-step RACH specified in NR-U WI scope. 
Option 1
It would be possible to put 2-step RACH into NR-U WI.

· Secondly, due to reduced messages between UE and network, it can shorten the latency due to faster transition to RRC connected mode/RRC resumption, thus it may be beneficial for normal eMBB or URLLC. Besides, some of the schemes considered in current NOMA SI can also be used to enable efficient transmission of payload in msgA
Option 2
It would also be possible to include 2-step RACH into NOMA WI as a general enhancement.

Thus we propose:

Proposal 1 RAN plenary should discuss where the 2-step RACH will be further specified, e.g., in NOMA WI scope.

Besides, there are still some other aspects need to be further clarified before starting related WI for 2-step RACH:

As concluded in TR 38.889 and also studied during R15 SI phase, the 2-step RACH aims to apply not only for NR-U operation but also for NR licensed operation, e.g., URLLC and eMBB, and some improvements could be achieved regarding latency reduction and UE power saving. In R16 WI, this principle should also be followed, thus we propose:
Proposal 2 A common 2-step RACH is specified, which is applied for both NR-U and NR licensed operation no matter where it is specified.
Besides, when 2-step RACH is applied to NR-U operation, the LBT impacts should also be taken into account. There are already some enhancements studied when considering 4-step RACH in NR-U, e.g., increased transmission opportunities for both msg1 and msg3. Regarding 2-step RACH, enhancements to handle reduced transmission opportunities due to LBT should not be precluded, thus we propose:
Proposal 3 The enhancements for the common 2-step RACH are not precluded for NR-U operation to handle reduced transmission opportunities due to LBT.
How to transmit msgA without uplink TA should be in the scope of RAN1 (or with small TA that can be handled by the CP of the OFDM symbol), considering the workload, 2-step RACH may consider some specific scenario, e.g., small coverage scenario, as the first priority. In such a case, uplink TA may not be an issue.
Proposal 4 As the first priority, the common 2-step RACH is applied to small coverage scenario.

3 Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 1
RAN plenary should discuss where the 2-step RACH will be further specified, e.g., in NOMA WI scope.
Proposal 2
A common 2-step RACH is specified, which is applied for both NR-U and NR licensed operation no matter where it is specified.
Proposal 3
The enhancements for the common 2-step RACH are not precluded for NR-U operation to handle reduced transmission opportunities due to LBT.
Proposal 4
As the first priority, the common 2-step RACH is applied to small coverage scenario.



3/3


