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1. Introduction

In RAN1#100 e-meeting, email thread#1 of 2-step RACH procedure was discussed but there was no consensus on interpretation of the “LSBs of SFN”. This contribution analyzes remaining issues on 2-step RACH channel structure and provides our proposal on remaining issues.
2. Discussion
2.1 Interpretation of the “LSBs of SFN”
In RAN1#99 [1], the following agreement for interpretation of the “LSBs of SFN” was captured as follows: 
	Agreements:
· The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by msgB-RNTI (parameters in squared brackets depend on the other proposals):

-
Frequency domain resource assignment –
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-
Time domain resource assignment – 4 bits 

-
VRB-to-PRB mapping – 1 bit

-
Modulation and coding scheme – 5 bits 

-
TB scaling – 2 bits

-
[LSBs of SFN – 2 bits]

-
Reserved bits – [14] bits

· Note: The interpretation of the “LSBs of SFN” may be different for the hand over case


Based on FL summary on progress of interpretation of the “LSBs of SFN” [2], two issues were discussed as follows:
1. Whether or not to capture the interpretation of 2 LSBs of SFN in PHY
2. Whether or not to send LS to RAN2 asking about the handover problem on PBCH decoding of target cell.
Regarding above issue 1, the indication of 2 LSBs of SFN has been captured in 38.321 and RAN#2 already sent LS [3] to RAN#1 for capturing description on validation of the SFN LSBs in RAN1 spec.
So we support to capture description on validation of the SFN LSBs in TS 38.213.
Regarding above issue 2, handover case belongs to work scope of RAN2 and this issue is related to handover interrupt time which RAN2 can discuss about it. If gNB can configure enough handover interrupt time, UE can execute PBCH decoding of target cell. Otherwise, this issue can be resolved by UE implementation.
Based on the above analysis, we can get the following proposals:
Proposal 1: Interpretation of 2 LSBs of SFN is captured in TS38.213 and TP in the Appendix for TS 38.213 is adopted.
Proposal 2:  PBCH decoding of target cell during handover is left to RAN2 to discuss.
2.2 Discussion about RAN2 LS response on the starting point of MSGB window
An LS is received on the starting point of MSGB window [4] which is related to how to determine the starting point of MSGB window when the PRACH occasion is not mapped to a valid PUSCH occasion.
After PUSCH validation & PRACH validation are completed, mapping between PRACH and PRU will be executed. It is possible that some preambles can’t map to valid PUSCH. In this case, the starting point of MSGB window can refer to MSGA PRACH occasion which is similar as starting point of RAR window in 4-step RACH. So our proposal is as follows:
Proposal 3:  If MSGA PRACH occasion is not mapped to a valid MSGA PUSCH occasion, the starting point for MSGB window starts at the first symbol of the earliest CORESET the UE is configured to receive PDCCH for MSGB and that is at least one symbol, after the last symbol of the MSGA PRACH occasion corresponding to the MSGA PRACH transmission.
3. Conclusions
In this contribution, we discussed about the remaining issue on 2-step RACH channel structure. Our proposals are as follows:
 Proposal 1: Interpretation of 2 LSBs of SFN is captured in TS38.213 and TP in the Appendix for TS 38.213 is adopted.
Proposal 2:  PBCH decoding of target cell during handover is left to RAN2 to discuss.
Proposal 3:  If MSGA PRACH occasion is not mapped to a valid MSGA PUSCH occasion, the starting point for MSGB window starts at the first symbol of the earliest CORESET the UE is configured to receive PDCCH for MSGB and that is at least one symbol, after the last symbol of the MSGA PRACH occasion corresponding to the MSGA PRACH transmission.
4. Appendix
----------------------------------------Start of TP for TS 38.213 -------------------------------------------------------
8.2A
Random access response - Type-2 random access procedure
-----------------------------------------------Unchanged Text Omitted--------------------------------------------------
If the UE detects the DCI format 1_0, with CRC scrambled by the corresponding MsgB-RNTI, and the DCI includes the two LSB bits of SFN corresponding to the PRACH occasion for the MSGA preamble transmission and the UE detects a transport block in a corresponding PDSCH within the window, the UE passes the transport block to higher layers. The higher layers indicate to the physical layer
-----------------------------------------------Unchanged Text Omitted--------------------------------------------------
The UE does not expect to be indicated to transmit the PUCCH with the HARQ-ACK information at a time that is prior to a time when the UE applies a TA command that is provided by the transport block. If the UE does not detect the DCI format 1_0 with CRC scrambled by the corresponding MsgB-RNTI or if the DCI does not include the two LSB bits of SFN corresponding to the PRACH occasion for the MSGA preamble transmission within the window, or if the UE does not correctly receive the transport block in the corresponding PDSCH within the window, or if the higher layers do not identify the RAPID associated with the PRACH transmission from the UE, the higher layers can indicate to the physical layer to transmit only PRACH according to Type-1 random access procedure or to transmit both PRACH and PUSCH according to Type-2 random access procedure [11, TS 38.321]. If requested by higher layers, the UE is expected to transmit a PRACH no later than [image: image3.png]Nry +0.75



 msec after the last symbol of the window, or the last symbol of the PDSCH reception, where [image: image5.png]


 is a time duration of [image: image7.png]


 symbols corresponding to a PDSCH processing time for UE processing capability 1 when additional PDSCH DM-RS is configured. For [image: image9.png]


, the UE assumes [image: image11.png]Nip =14



 [6, TS 38.214].
Unless the UE is configured a SCS, the UE receives subsequent PDSCH using same SCS as for the PDSCH reception providing the RAR message.

If the UE does not detect the DCI format with CRC scrambled by the corresponding MsgB-RNTI or if the DCI does not include the two LSB bits of SFN corresponding to the PRACH occasion for the MSGA preamble transmission, the UE does not correctly receive a corresponding transport block within the window, the UE procedure is as described in [11, TS 38.321].
-----------------------------------------------Unchanged Text Omitted-----------------------------------------------
 ---------------------------------------End of TP for TS 38.213-------------------------------------------------------
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