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1. Background
In RAN#82 meeting, a WI addressing the 2 step RACH was approved [1]. Althought the very detail contents and procedures of 2-step RACH is not specified right now, but the basic idea is relatively clear: MSGA contains legacy MSG1 plus MSG3, and MSGB contains legacy MSG2 plus MSG4. 
NR mobility enhancement WI [2] was also aspproved to address the potential technique which could be used to reduce the interruption during handover. While 2-step RACH is used to minimum the RACH latency and it can provide a better performance in term of time sensitive services. In this contribution, we mainly focus on the possibility that combining the 2-step RACH with some potential new feature of mobility enhancement.
2. Discussion
It is widely acceptable that MSGA contains at least preamble and PUSCH which carries the payload of legacy MSG3. In current LTE mobility enhancement, some features are being discussed, non-split bearer based handover, conditional handover, RACH-less enhancement, etc. If the procedure we developed for LTE will be used (with or without modification) in NR eventually, we could first think of making the basic idea of 2 step RACH possible.
In two step RACH, according the WID, we assume that a preamble/RO has a mapping relationship with the PUSCH resource(s). In legacy RACH procedure, the preamble is used to calculate the timing advance. Recall that in 2-step RACH, only the contention based RACH is considered. If we want to apply the 2-step RACH to the handover procedure as a mobility enhancement, we can just consider the contention based RACH as well, in consistence with the scope of 2-step RACH. 
Observation 1: Handover procedure could also make use of 2-step RACH for contention-based RACH.
For potential mobility enhancement such as DC handover and conditional handover, it's quite natural that the RACH procedure can use the 2-step RACH procedure, there may not be any additional impact to the specs. With regard to the 2-step RACH, it seems that MSGA is responsible for both providing the preamble (which is to aquire the TA) and providing the contention resolution ID of legacy msg3. Even though in the WID [1] it is not so clear what the TA is when using 2-step RACH, considering the cell range is not limited, the TA would also be useful if it is not a small cell ro not a specific NR-U cell. 
Observation 2: TA would still be useful when using the 2-step RACH.
There is case in which the TA will be sent along with HO command to the UE when conducting the handover. It is somehow like the RACH-less handover, but not work in the same way. If reconfiguration with sync message for handover includes the target cell TA, then the preamble in MSGA could be omitted. However, the preamble/RO has the pre-defined relationship with PUSCH, so the MSGA only consists of the PUSCH payload if TA is already acquired by HO command.
Observation 3: If the HO command includes the TA, then the preamble in MSGA can be omitted.

Another benefit for the 2-step RACH without preamble is that it directly reuse the design of 2-step RACH, and no other impact to specifications will be introduced. Thus, to support a 2-step RACH without preamble in handover procedure is feasible and can retain the benefit of low latency.
Proposal 1: For handover procedure enhancement, if target cell TA is transmitted to UE along with the handover command, 2-step RACH procedure without preamble is supported.
3. Summary

Considering all the analysis above, we summarize as below
Observation 1: Handover procedure could also make use of 2-step RACH for contention-based RACH.
Observation 2: TA would still be useful when using the 2-step RACH.
Observation 3: If the HO command includes the TA, then the preamble in MSGA can be omitted.
Proposal 1: For handover procedure enhancement, if target cell TA is transmitted to UE along with the handover command, 2-step RACH procedure without preamble is supported.
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