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1. Introduction

In RAN1#100 e-meeting, 3 email threads with high priory of 2-step RACH channel structure were discussed with 1 remaining issue on “if MsgA-maxLength is configured, whether the UE can be configured with a number of additional DM-RS for PUSCH by higher layer parameter msgA-DMRS-AdditionalPosition, to be 'pos2', 'pos3'” [1]. This contribution analyzes remaining issue on 2-step RACH channel structure and provides our proposal on remaining issue.
2. Discussion
2.1 DM-RS configuration
In RAN1#99 [2], the following agreement for DMRS configuration was agreed as follows: 
	Agreements (RAN1#99):
· The following parameter(s) are included in msgA-DMRS-Configuration 

· 1-bit indication of index(-es) of CDM group(s): msgAPUSCHDMRSCDMgroup  INTEGER (0,1); if not configured then both CDM groups are used; and 

· 1-bit indication of port number msgAPUSCHNrOfPort  INTEGER (0,1); 0 indicates 1 port per CDM group, 1 indicates 2 ports per CDM group, if not configured then 4 ports per CDM group are used; 

· Regarding the parameter msgA-maxLength
· Keep the agreement for msgA-maxLength, if UE does not support ‘len2’, and if msgA-maxLength is configured as ‘len2’, the UE cannot use 2-step RACH resources.

· Note: it is UE capability issue, no spec impact

· The ordering the DMRS ports follow that in Rel.15

· DMRS scrambling ID(s)

DMRS Type for msgA PUSCH is type 1.


Based on FL summary contribution on PUSCH DMRS configuration text proposal and discussion of 2-step RACH [1], one issue on if MsgA-maxLength is configured, whether the UE can be configured with a number of additional DM-RS for PUSCH by higher layer parameter msgA-DMRS-AdditionalPosition to be 'pos2', 'pos3' is remained.

Based on above agreement in RAN1#99, there is no spec impact if msgA-maxLength is configured as ‘len2’.
In R15, ‘Pos 0’ and ‘Pos1’ can be supported for additional DMRS if msgA-maxLength is configured as ‘len2’.

Actually the new DMRS pattern will be introduced if additional DMRS is configured to 'pos2' or 'pos3'.  This leads to some potential issues as follows:

1. Introduction of New DMRS patterns will lead to RAN1 spec impact which violates  agreement on “no spec impact if  msgA-maxLength is configured as ‘len2’” in RAN1#99 meeting

2. PUSCH DMRS overhead is increased leading to increased UL-SCH coding rate. It is not clear whether the performance can be improved considering the improved channel estimation and increased coding rate;
3. Implementation complexity of R16 gNB will be increased because gNB need implement new channel estimation algorithm based on new DMRS pattern. 
Based on the above analysis, we can get the following proposal:
Proposal 1: For msgA PUSCH for Type-2 random access procedure, if MsgA-maxLength is configured, the number of additional DM-RS for PUSCH provided by higher layer parameter msgA-DMRS-AdditionalPosition is not expected to be 'pos2', 'pos3'.
2.2 Mapping between PRACH and PUSCH
Based on the discussion of 2-step RACH email thread #1 at the last meeting [3], clarification on the start of PUSCH slot is remained for further discussion. It was agreed that “Single time offset with respect to the start of each PRACH slot, counted as the number of slots” is used to determine the start of PUSCH slot [4]. But if SCS of PRACH is larger than that of PUSCH, it is not clear how to decide the start of PUSCH slot based on the start of PRACH slot. For example, in Figure 1, UE needs to determine the start of PUSCH slot based on PRACH slot #2 and it is not clear whether the time offset is with respect to PUSCH slot #1 or slot #2.  
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Figure 1

In this case, it is better to use PUSCH slot including the start of PRACH slot as reference starting point. Based on the above analysis, we can get the following proposal:
Proposal 2:  Adopt below TP to clarify the mapping between msgA PRACH and PUSCH in TS 38.213 Section 8.1A.  
----------------------------------------- Start of TP for 38.213 section 8.1A ------------------------------
8.1A
PUSCH for Type-2 random access procedure
<unchanged text omitted>
For mapping one or multiple preambles of a PRACH slot to a PUSCH occasion associated with a DMRS resource, a UE determines a first slot for a first PUSCH occasion in an active UL BWP from msgAPUSCH-TimeDomainOffset that provides an offset, in number of PUSCH slots in the active UL BWP, relative to a PUSCH slot including the start of each PRACH slot. The UE does not expect to have a PRACH preamble transmission and a PUSCH transmission with a msgA in a PRACH slot or in a PUSCH slot. The UE expects that a first PUSCH occasion in each slot has a same SLIV [6, TS 38.214] for a PUSCH transmission that is provided by startSymbolAndLengthMsgAPO.
<unchanged text omitted>
------------------------------------------- End of TP for 38.213 section 8.1A ----------------------------------
3. Conclusions
In this contribution, we discussed the remaining issue on 2-step RACH channel structure. Our proposals are as follows:
Proposal 1: For msgA PUSCH for Type-2 random access procedure, if MsgA-maxLength is configured, the number of additional DM-RS for PUSCH provided by higher layer parameter msgA-DMRS-AdditionalPosition is not expected to be 'pos2', 'pos3'.Proposal 
2:  Adopt below TP to clarify the mapping between msgA PRACH and PUSCH in TS 38.213 Section 8.1A.  
----------------------------------------- Start of TP for 38.213 section 8.1A ------------------------------
8.1A
PUSCH for Type-2 random access procedure
<unchanged text omitted>
For mapping one or multiple preambles of a PRACH slot to a PUSCH occasion associated with a DMRS resource, a UE determines a first slot for a first PUSCH occasion in an active UL BWP from msgAPUSCH-TimeDomainOffset that provides an offset, in number of PUSCH slots in the active UL BWP, relative to a PUSCH slot including the start of each PRACH slot. The UE does not expect to have a PRACH preamble transmission and a PUSCH transmission with a msgA in a PRACH slot or in a PUSCH slot. The UE expects that a first PUSCH occasion in each slot has a same SLIV [6, TS 38.214] for a PUSCH transmission that is provided by startSymbolAndLengthMsgAPO.
<unchanged text omitted>
------------------------------------------- End of TP for 38.213 section 8.1A ----------------------------------
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