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Introduction
In this contribution, we discuss remaining issues on channel structure for two-step RACH that require clarification and correction. Discussions on the remaining issues for the procedures and UE features for NR Rel-16 two-step RACH can be found in our companion papers [1-2].
Discussion
Clarification of PRACH Formats Applicable to Two-Step RACH
In previous RAN1 discussions about two-step RACH [3], it was agreed to support all the preamble formats specified for NR Release-15 four-step RACH, including legacy PRACH sequences of length 839 and length 139 [3]. On the other hand, NR-U WI agreed to use legacy PRACH sequence of length 139 and enhanced long ZC sequences of length 571 and 1151 for four-step RACH [4]. 
In LS R2-2002138, RAN2 asked if the PRACH sequences used for NR-U 4-step RACH can be applied to 2-step RACH. To clarify the PRACH formats applicable to NR licensed spectrum and NR-U in [5], we have the following proposal:
Proposal 1: Correct Section 6.3.2.1 of TS 38.211 to specify the PRACH formats applicable to Type-1 or Type-2 random access procedure with or without shared spectrum channel access, according to the text proposal TP1.
---------------------------------------------------   Start of TP1 to Section 6.3.2.1 of TS 38.211   --------------------------------------
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> unchanged text omitted <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<
[bookmark: _Toc19796446][bookmark: _Toc26459672][bookmark: _Toc29230322][bookmark: _Toc36026581]6.3.3.1	Sequence generation

The set of random-access preambles  shall be generated according to


from which the frequency-domain representation shall be generated according to




[bookmark: _Hlk37354507]where , , , or  depending on the PRACH preamble format as given by Tables 6.3.3.1-1 and 6.3.3.1-2. For Type-1 or Type-2 random access procedure without shared spectrum channel access, or  are used. For Type-1 or Type-2 random access operation with shared spectrum access, PRACH preamble formats with , , or  are used. 
--------------------------------------------------   End of TP1 to Section 6.3.2.1 of TS 38.211 ------------------------------------------

Clarification of UE Procedures for msgA PRACH Mapping
When UE maps msgA preambles to PUSCH occasions after validation, it is likely that UE cannot find a valid PUSCH occasion for some of the valid preambles, based on the mapping procedures described in Section 8.1A of TS 38.213 [6]. For example, there may exist Nre left-over preambles on the last PRACH occasion of a PRACH slot k (0<Nre< Npreamble), which cannot be aggregated with the other preambles of slot k to form a group of size Npreamble. 
It is unclear from [6] if the last Nre preambles of PRACH slot k can be aggregated with the first (Npreamble-Nre) preambles of PRACH slot k+1, and mapped to the same PUSCH occasion.  Or, cross-PRACH-slot aggregation is not allowed but UE can select one out of the Nre left-over preambles for PRACH-only transmission.  
[bookmark: _Hlk37364029]In addition, the criteria for a UE to select one out of Npreamble (or Nre) preambles (Npreamble >1, Nre >1) is not specified in the standard [6] yet.
Therefore, we have the following proposal to clarify the msgA PRACH mapping procedures in [6]:
Proposal 2: Correct Section 8.1A of TS 38.213 to clarify the PRACH mapping procedures for Type-2 random access, according to the text proposal TP2.

---------------------------------------------------   Start of TP2 to Section 8.1A of TS 38.213   -----------------------------------------
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> unchanged text omitted <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<
Each consecutive number of  preamble indexes from valid PRACH occasions in a PRACH slot
-	first, in increasing order of preamble indexes within a single PRACH occasion
-	second, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions
-	third, in increasing order of time resource indexes for time multiplexed PRACH occasions within a PRACH slot
are mapped to a valid PUSCH occasion and the associated DMRS resource
-	first, in increasing order of frequency resource indexes  for frequency multiplexed PUSCH occasions
-	second, in increasing order of DMRS resource indexes within a PUSCH occasion, where a DMRS resource index  is determined first in an ascending order of a DMRS port index and second in an ascending order of a DMRS sequence index [4, TS 38.211]
-	third, in increasing order of time resource indexes  for time multiplexed PUSCH occasions within a PUSCH slot
-	fourth, in increasing order of indexes for  PUSCH slots
[bookmark: _Hlk37364932]where ,  is a total number of valid PRACH occasions per SSB-to-RO association pattern period multiplied by the number of preambles per valid PRACH occasion provided by msgA-PUSCH-PreambleGroup, and  is a total number of valid PUSCH occasions per PUSCH configuration per association pattern period multiplied by the number of DMRS resource indexes per valid PUSCH occasion provided by msgA-DMRS-Config. 
If the total number of valid PRACH occasions in a PRACH slot multiplied by the number of preambles per valid PRACH occasion is not divisible by , the remaining preambles without an associated PUSCH occasion can be used for preamble only transmission of a Type-2 random access procedure.
Within an SSB-to-RO association pattern period, if there remains valid PUSCH occasion(s) with associated DMRS resource, which are not mapped to any valid preambles, the remaining PUSCH occasion(s) with associated DMRS resource are not used for msgA transmission of a Type-2 random access procedure.
When a UE has selected Type-2 random access procedure and needs to choose one out of multiple preamble indexes to transmit, the criterion of preamble selection can be configured by the network and signaled in SI or dedicated RRC signaling. If not configured, UE randomly chooses a preamble index to transmit. 
--------------------------------------------------   End of TP2 to Section 8.1A of TS 38.213   -------------------------------------------

Conclusion
In this contribution, we have discussed the remaining issues on channel structure of two-step RACH that require clarification and correction. To summarize, we have the following proposals:
Proposal 1: Correct Section 6.3.2.1 of TS 38.211 to specify the PRACH formats applicable to Type-2 random access procedure with or without shared spectrum channel access, according to the text proposal TP1.
[bookmark: _GoBack]Proposal 2: Correct Section 8.1A of TS 38.213 to clarify the PRACH mapping procedures for Type-2 random access, according to the text proposal TP2.
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