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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 this contribution, we will provide some corrections on the channel structure of 2-step RACH.
[bookmark: _Ref129681832]Discussion
PUSCH validation
Agreements (RAN1#98bis):
· An msgA PUSCH occasion is considered as valid only if the following criteria are satisfied
· it does not overlap (in time and frequency) with any 4-step or 2-step RACH occasions, and
· FFS it does not span across the slot boundary, and
· in addition, if a UE is provided TDD-UL-DL-ConfigurationCommon, a 2-step PUSCH occasion is considered as valid if the following criteria are satisfied
· it is within UL symbols, or
· it does not precede a SS/PBCH block in the PUSCH slot and starts at least Ngap symbols after a last downlink symbol and at least Ngap symbols after a last SS/PBCH block transmission symbol
· FFS whether Ngap needs to be revisited
·  FFS other criteria (the gap between preamble and data for MsgA, etc.)

In RAN1#98bis, the validation rule of PUSCH occasion was agreed. However, the rule is not complete. For the case of unpaired spectrum and TDD-UL-DL-ConfigurationCommon is not provided, the rule does not deal with the gap between PUSCH occasion and SS/PBCH block. To solve the problem, we propose corrections as TP#1 in the Appendix.
Proposal 1: To complete the validation rule of msgA PUSCH, adopt TP#1 in the Appendix.

DMRS for msgA PUSCH
In TS 38.211, how to determine the quantity  for the initial value of DMRS sequence generation is not correctly specified. To ensure the DMRS for msgA PUSCH transmission can be correctly generated, we propose the corrections as TP#2 in the Appendix.
Proposal 2: To correct the operations of DMRS for msgA PUSCH, adopt TP#2 in the Appendix.

Intra-slot frequency hopping
Agreements (RAN1#98bis):
· Intra-slot frequency hopping per PO for msgA is configurable using a per msgA configuration
· The hopping pattern is based on the msg 3 hopping pattern in Rel.15
· FH parameters are UL BWP-specific
· FFS whether or not have a guard period between the hop
· FFS whether or not there is an issue for the consecutive POs in time
Agreements (RAN1#99):
· Support a configurable guard period between the hops, if intra-slot frequency hopping per PO for msgA is configured.
· Reuse the value of guard period between POs if configured; otherwise, no guard period

For intra-slot frequency hopping of msgA PUSCH, there can be a guard period between the hops. This is not considered for the resource mapping in TS 38.211 [1]. In TS 38.213, the first hop and the second hop of intra-slot frequency hopping is described as before and after frequency hopping, respectively, which is not aligned with the terminology used in TS 38.214. 
To capture the agreements correctly and make consistency, we propose corrections as TP#3 and TP#4 in the Appendix.
Proposal 3: To correct the operations of intra-slot frequency hopping of msgA PUSCH, adopt TP#3 and TP#4 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 validation rule of msgA PUSCH, adopt TP#1 in the Appendix.
Proposal 2: To correct the operations of DMRS for msgA PUSCH, adopt TP#2 in the Appendix.
Proposal 3: To correct the operations of intra-slot frequency hopping of msgA PUSCH, adopt TP#3 and TP#4 in the Appendix.
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Appendix
Text proposal #1 for TS 38.213 Clause 8.1A:
============================= Unchanged part omitted ===========================
A PUSCH occasion is valid if it does not overlap in time and frequency with any PRACH occasion associated with either a Type-1 random access procedure or a Type-2 random access procedure. Additionally, for unpaired spectrum, 
-	if a UE is not provided tdd-UL-DL-ConfigurationCommon, a PUSCH occasion is valid if it does not precede a SS/PBCH block in the PUSCH slot and at least  symbols after a last SS/PBCH block symbol, where  is provided in Table 8.1-2.
-	if a UE is provided tdd-UL-DL-ConfigurationCommon, a PUSCH occasion is valid if 
-	it is within UL symbols, or 
-	it does not precede a SS/PBCH block in the PUSCH slot and starts at least  symbols after a last downlink symbol and at least  symbols after a last SS/PBCH block symbol, where  is provided in Table 8.1-2.
============================= Unchanged part omitted ===========================

Text proposal #2 for TS 38.211 Clause 6.4.1.1.1.1:
============================= Unchanged part omitted ===========================
[bookmark: _Hlk34205733]The quantity  is indicated by 
-	indicated by the DM-RS initialization field, if present, either in the DCI associated with the PUSCH transmission if DCI format 0_1 or 0_2, in [4, TS 38.212] is used; 
-	indicated by the higher layer parameter dmrs-SeqInitialization, if present, for a Type 1 PUSCH transmission with a configured grant; 
-	or determined by the mapping between preambles and PUSCH occasion and associated DMRS resource for a PUSCH transmission of Type-2 random access process in [5, TS 38.213]; 
-	otherwise .
============================= Unchanged part omitted ===========================


Text proposal #3 for TS 38.211 Clause 6.3.1.6:
============================= Unchanged part omitted ===========================



For each of the antenna ports used for transmission of the PUSCH, the block of complex-valued symbols  shall be multiplied with the amplitude scaling factor  in order to conform to the transmit power specified in [5, TS 38.213] and mapped in sequence starting with  to resource elements  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  allocated for PUSCH according to [6, TS 38.214] shall be in increasing order of first the index  over the assigned virtual resource blocks, where  is the first subcarrier in the lowest-numbered virtual resource block assigned for transmission, and then the index , with the starting position given by [6, TS 38.214]. 
============================= Unchanged part omitted ===========================

Text proposal #4 for TS 38.213 Clause 8.1A:
============================= Unchanged part omitted ===========================
For a PUSCH transmission with frequency hopping in a slot, when indicated by msgA-intraSlotFrequencyHopping for the active UL BWP, the frequency offset for the second hop [6, TS 38.214] is determined as described in Clause 8.3, Table 8.3-1 using msgA-HoppingBits instead of [image: ]. If guardPeriodMsgAPUSCH is provided, a first symbol of the PUSCH transmission after frequency hoppingsecond hop is separated by guardPeriodMsgAPUSCH symbols from a last symbol of the PUSCH transmission before frequency hoppingfirst hop; otherwise, there is no time separation of the PUSCH transmission before and after frequency hopping. A PUSCH transmission uses a same spatial filter as an associated PRACH transmission. 
============================= Unchanged part omitted ===========================
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