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1. Introduction

In RAN1#100bis e-meeting, 1 remaining issue of 2s RACH channel structure on whether the guard period between hops needs to be clarified in RAN1 spec 38.211[1]. This contribution analyzes remaining issue on 2-step RACH channel structure and provides our proposal on remaining issue.
2. Discussion
Based on FL summary contribution [1] on the guard period between hops, we have 2 kinds of understandings on the guard period between hops. Detailed example and understandings are as follows:

When gNB configures a SLIV for a PUSCH occasion, and also the guard period is configured, does the length in SLIV include the guard symbol(s), e.g., if L=4, guard period of 1 symbol is enabled;
Understanding 1: it means the PO has 4 symbols, and first hop has 2 symbols, and second hop has 2 symbols but one symbol in between;
Understanding 2: it means the PO has L-guardperiod=3 symbols, e.g., first hop has 2 symbols, the second hop has 1 symbol. The guard period will consume one of the SLIV symbols
Comparison between Understanding 1 and Understanding 2, MCS level based on understanding 2 is higher than that based on understanding 1 for the same TB size because the guard period will occupy the symbols within the second hop for understanding So comparison of Understanding 1, Understanding 2 has potentially BLER performance degradation.

Based on Understanding 1, we can get below figure in [1]
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We prefer understanding 1 based on above analysis.

Proposal 1: We suggest adding Understanding 1 on clarification on the guard period between hops to RAN#1 agreement of 2s RACH.

In addition, last meeting TP with red font style of clarification on gap period between hops [1] is as follows:
----------------------------------------Start of TP #2 for TS 38.211------------------------------

6.3.1.6 Mapping to virtual resource blocks

For each of the antenna ports used for transmission of the PUSCH, the block of complex-valued symbols 
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 shall be multiplied with the amplitude scaling factor 
[image: image3.wmf]PUSCH

b

 in order to conform to the transmit power specified in [5, TS 38.213] and mapped in sequence starting with 
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 in the virtual resource blocks assigned for transmission which meet all of the following criteria: 

-
they are in the virtual resource blocks assigned for transmission, and

-
the corresponding resource elements in the corresponding physical resource blocks are not used for transmission of the associated DM-RS, PT-RS, or DM-RS intended for other co-scheduled UEs as described in clause 6.4.1.1.3, or guard period between frequency hops for MsgA PUSCH transmission with frequency hopping
The mapping to resource elements [image: image8.png](K. Dpu



 allocated for PUSCH according to [6, TS 38.214] shall be in increasing order of first the index [image: image10.png]


 over the assigned virtual resource blocks, where [image: image12.png]


 is the first subcarrier in the lowest-numbered virtual resource block assigned for transmission, and then the index 
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, with the starting position given by [6, TS 38.214]. 

----------------------------------------Start of TP #2 for TS 38.211------------------------------
Based on below description in 6.4.1.1.3, 38.211 and above description in 6.3.1.6, 38,211, we can know that resource mapping excluding DM-RS and PT-RS is based on per hop. In addition, based on Understanding 1, GP won’t occupy PHY resource of PO. So above TP in 6.3.1.6, 38,211 is unnecessary because current spec is clear to MSGA PUSCH resource mapping.
In 6.4.1.1.3, 38.211, there is description of the parameter  [image: image15.png]


 for duration per hop.

The position(s) of the DM-RS symbols is given by 
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 where

-
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 is the duration between the first OFDM symbol of the slot and the last OFDM symbol of the scheduled PUSCH resources in the slot for PUSCH mapping type A according to Tables 6.4.1.1.3-3 and 6.4.1.1.3-4 if intra-slot frequency hopping is not used, or 

-
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 is the duration of scheduled PUSCH resources for PUSCH mapping type B according to Tables 6.4.1.1.3-3 and 6.4.1.1.3-4 if intra-slot frequency hopping is not used, or

-
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 is the duration per hop according to Table 6.4.1.1.3-6 if intra-slot frequency hopping is used.

.

Based on the above analysis, we can get the following proposal:
Proposal2: TP#2 in Appendix [1] is unnecessary because current spec is clear to MSGA PUSCH resource mapping.
3. Conclusions
In this contribution, we discussed the remaining issue on 2-step RACH channel structure. Our proposals are as follows:
Proposal 1: We suggest adding Understanding 1 on clarification on the guard period between hops to RAN#1 agreement of 2s RACH.
Proposal2: TP#2 in Appendix [1] is unnecessary because current spec is clear to MSGA PUSCH resource mapping
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