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In RAN1#99, most discussion of 2-step RACH was completed, and the agreements have been incorporated in the 3GPP specifications [1][2][3][4]. In RAN1#100b-e, many corrections have been proposed and related TPs were endorsed [5]. In this contribution, we will provide some further corrections on the channel structure of 2-step RACH.
[bookmark: _Ref129681832]Discussion
MsgA PUSCH overlapping with UL signals
Regarding the parallel transmission of PUSCH and PRACH, as agreed below, which is the same behavior as that for Rel-15. 
Agreements:
· The minimum transmission gap between the end of msgA PRACH and the beginning of msgA PUSCH (guard time excluded) is no less than Ngap symbols, as specified in TS 38.213, i.e., 2 or 4 symbols depending on the SCS
· This is not applied for NR-U
· Note: This is aligned with Rel-15

However the current specification is not complete in the sense of lack of clarification of whether single cell and intra-band CA applies. Given that the Rel-15 description can be applicable in general, duplication of texts should be avoided. Hence, following texts in section 8.1A of TS 38.213 can be removed, with noting that NR-U is being separately discussed. Whenever there is conclusion from NR-U, update can be done in section 8.1 of TS38.213.
“For operation without shared spectrum channel access, the PUSCH transmission is after the PRACH transmission by at least  symbols where  for  or ,  for  or , and  is the SCS configuration for the active UL BWP.”

Regarding the parallel transmission of PUSCH and other UL signals including non-msgA PUSCH/PUCCH/SRS, cases are a bit different. In Rel-15, since PUSCH(/PUCCH/SRS) is always controlled and UE- specific configured by gNB, the detection of PUSCH(/PUCCH/SRS) can be well predicted. Thus, only time-domain overlapped transmission are restricted, as can be found in MAC layer for the handling of configured grant vs. dynamic grant, or in PHY layer for handling of dynamic grant  collisions, PUSCH with SRS, or PUSCH with PUCCH where multiplexing would be performed. Some of them are copied below.
“For any HARQ process ID(s) in a given scheduled cell, the UE is not expected to transmit a PUSCH that overlaps in time with another PUSCH. For any two HARQ process IDs in a given scheduled cell, if the UE is scheduled to start a first PUSCH transmission starting in symbol j by a PDCCH ending in symbol i, the UE is not expected to be scheduled to transmit a PUSCH starting earlier than the end of the first PUSCH by a PDCCH that ends later than symbol i.”

 “In case of intra-band carrier aggregation or in inter-band CA band-band combination where simultaneous SRS and PUCCH/PUSCH transmissions are not allowed, a UE is not expected to be configured with SRS from a carrier and PUSCH/UL DM-RS/UL PT-RS/PUCCH formats from a different carrier in the same symbol.”

The PUSCH detection for msgA would be meaningful effort, since configuration is cell specific and gNB needs to blind detect the potential PUSCHs from different UEs with slightly different TAs. A time gap between different UL channels/signals would be still desirable, e.g. with a same value as that for PUSCH vs. PRACH for simplicity. Reusing a same value for time gap can also make msgA transmission as a whole without imbalance between msgA PRACH and msgA PUSCH. Therefore, we propose
Proposal 1: To complete the UE behavior of msgA PUSCH overlapping with PRACH and other UL signals, adopt TP#1 in the Appendix.

New PRACH configuration index
In TS 38.211, there is an editorial issue related to the next PRACH configuration index, which is only applied for FR1 and unpaired spectrum, i.e., Table 6.3.3.2-3.
Proposal 2: To correct the operations of msgA PRACH configuration index, adopt TP#2 in the Appendix.

Conclusions
In this contribution, we discussed the channel structure for 2-step RACH. Based on the discussion, we have the following proposals.
Proposal 1: To complete the UE behavior of msgA PUSCH overlapping with PRACH and other UL signals, adopt TP#1 in the Appendix.
Proposal 2: To correct the operations of msgA PRACH configuration index, adopt TP#2 in the Appendix.
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Appendix
Text proposal #1 for TS 38.213 Clause 8:
============================= Unchanged part omitted ===========================
For single cell operation or for operation with carrier aggregation in a same frequency band, a UE does not transmit PRACH and PUSCH/PUCCH/SRS including PUSCH for MsgA in a same slot or when a gap between the first or last symbol of a PRACH transmission in a first slot is separated by less than [image: ] symbols from the last or first symbol, respectively, of a PUSCH/PUCCH/SRS transmission including PUSCH for MsgA in a second slot where [image: ] for [image: ] or [image: ], [image: ] for [image: ] or [image: ], and [image: ] is the SCS configuration for the active UL BWP.
[bookmark: _Toc29894831][bookmark: _Toc29899130][bookmark: _Toc29899548][bookmark: _Toc29917285][bookmark: _Toc36498159]8.1A	PUSCH for Type-2 random access procedure
For a Type-2 random access procedure, a UE transmits a PUSCH, when applicable, after transmitting a PRACH. The UE encodes a transport block provided for the PUSCH transmission using redundancy version number 0. For operation without shared spectrum channel access, the PUSCH transmission is after the PRACH transmission by at least  symbols where  for  or ,  for  or , and  is the SCS configuration for the active UL BWP. For single cell operation or for operation with carrier aggregation in a same frequency band, a UE does not transmit PUSCH for Type-2 random access procedure and PUCCH/SRS or PUSCH not for Type-2 random access procedure in a same slot or when a gap between the first or last symbol of a PUSCH transmission for Type-2 random access procedure in a first slot is separated by less than [image: ] symbols from the last or first symbol, respectively, of a PUCCH/SRS or PUSCH not for Type-2 random access procedure transmission in a second slot where [image: ] for [image: ] or [image: ], [image: ] for [image: ] or [image: ], and [image: ] is the SCS configuration for the active UL BWP.
============================= Unchanged part omitted ===========================

Text proposal #2 for TS 38.211 Clause 6.3.3.2:
============================= Unchanged part omitted ===========================
Random access preambles can only be transmitted in the time resources obtained from Tables 6.3.3.2-2 to 6.3.3.2-4 and depends on FR1 or FR2 and the spectrum type as defined in [8, TS38.104]. The PRACH configuration index in Tables 6.3.3.2-2 to 6.3.3.2-4 is
-	for Table 6.3.3.2-3 given by the higher-layer parameter prach-ConfigurationIndexNew if configured, otherwise by the higher-layer parameter prach-ConfigurationIndex, or by msgA-prach-ConfigurationIndex and msgA-prach-ConfigurationIndexNew if configured; and
-	for Tables 6.3.3.2-2 and 6.3.3.2-4 given by the higher-layer parameter prach-ConfigurationIndex, or by msgA-prach-ConfigurationIndex and msgA-prach-ConfigurationIndexNew if configured.
============================= Unchanged part omitted ===========================
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