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Introduction
A new work item of 2-step RACH was approved in the RAN #82 meeting [1]. The WID specifies the following: 
· 2-step RACH shall be able operate regardless of whether the UE has valid TA or not.
· 2-step RACH is applicable to any cell size supported in Rel-15 NR;
· 2-step RACH is applied for RRC_INACTIVE , RRC_CONNECTED and RRC_IDLE state
· Specify contention-based 2-step RACH procedure (RAN2)
· Channel structure of msgA is Preamble and PUSCH carrying payload (RAN1)
· Only reuse the Rel-15 NR PRACH Preambles design. 
· Only reuse the Rel-15 NR PUSCH including Rel-15 DMRS for transmission of payload of msgA)
· No new CP length and no sub-PRB guard subcarrier(s)
Note 1: The above sub-bullet is to ensure that signal structure optimizations for any specific cell size (e.g. cells with RTT larger than Rel-15 PUSCH CP duration) are not pursued.
· Specify the mapping between the PRACH preamble and the time-frequency resource of PUSCH in msgA+ DMRS
· PRACH Preamble and PUSCH in a msgA is TDMed
· …
In this contribution, we discuss mapping between the PRACH preamble and the time-frequency resource of PUSCH in msgA+ DMRS and discuss how to support Asynchronous UL Transmission in MsgA. 
Discussion
[bookmark: _GoBack]The 2-step RACH procedure is illustrated in Figure 1. In the first step (MsgA), the UE transmits not only a preamble sequence but also a data signal. If the transmitted MsgA is detected by the network (NW), NW responds to the corresponding UE via MsgB that might contain the detected preamble index, UE identity, timing advance (TA) if applicable. Other information contained in MsgB is to be further studied. 


[bookmark: _Ref1215593]Figure 1: The 2-step RACH procedure

As to the resource allocation for MsgA, it is not clear how each PRACH preamble can be associated with dedicated time-frequency resource for the corresponding PUSCH in MsgA transmission. A typical PRACH load in LTE targets at a low preamble collision probability around 1%. Therefore, it will result in very low resource utilization rate when orthogonal multiple access (OMA) is employed in MsgA for PUSCH transmission. Furthermore, to reduce the blind decoding efforts, there should be an association between PRACH preambles and the DMRSs of PUSCH in MsgA.
[bookmark: _Ref1213808]Observation 1: The utilization rate of resources allocated for PUSCH transmission in MsgA may be low due the low collision rate design target of PRACH preamble. 
[bookmark: _Ref1213819]Proposal 1: DMRS of PUSCH should be associated with PRACH preambles in MsgA. 
As specified in the WID, the 2-step RACH shall operate regardless whether UE has a valid TA or not. Furthermore, MsgA design shall reuse Rel-15 PRACH formats and PUSCH designs. No new CP length and no sub-PRB guard subcarriers are to be specified. Then when the round-trip delay of a deployed cell is larger than the CP length of PUSCH, how to mitigate interference should be carefully studied.  In addition, since timing uncertainty of MsgA transmission is larger than normal PUSCH transmission, it should be discussed whether or not the DMRS density should be increased for MsgA transmission. 
[bookmark: _Ref1213834]Observation 2: Because the CP length of the payload transmission in MsgA shall be same as Rel-15 PUSH, how to design robust MsgA and mitigate interference becomes a problem. 
[bookmark: _Ref1213842]Proposal 2: When the round-trip delay of a cell is larger than the CP of PUSCH, how to mitigate interference in MsgA transmission should be carefully studied.
[bookmark: _Ref1213848]Proposal 3: Whether or not the DMRS density should be increased for MsgA transmission should be discussed.
Conclusion
In this contribution, we make the following observations and proposals. 
Observation 1: The utilization rate of resources allocated for PUSCH transmission in MsgA may be low due the low collision rate design target of PRACH preamble.
Proposal 1: DMRS of PUSCH should be associated with PRACH preambles in MsgA.
Observation 2: Because the CP length of the payload transmission in MsgA shall be same as Rel-15 PUSH, how to design robust MsgA and mitigate interference becomes a problem.
Proposal 2: When the round-trip delay of a cell is larger than the CP of PUSCH, how to mitigate interference in MsgA transmission should be carefully studied.
Proposal 3: Whether or not the DMRS density should be increased for MsgA transmission should be discussed.
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