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Introduction
In this contribution, we will discuss some remain issues on the channel structure of 2-step RACH and give our proposals.
Discussion
msgA restricted set application for 2-step RACH 
Some agreements on the parameter definition for separate ROs configuration case are as follows:
	Agreements from RAN1:
For 2-step RACH in separate ROs, the following parameters (prach-RootSequenceIndex, zeroCorrelationZoneConfig, restrictedSetConfig), are separately configured for 2-step RACH. If absent, reuse the corresponding 4-step RACH parameters.
Agreements from RAN2:
10. Agree change for msgA-SubcarrierSpacing. For msgA-PRACH-RootSequenceIndex and msgA-RestrictedSetConfig, agree change with the added conditional sentence changed from “This field is only configured for the case of separate ROs between 2-step and 4-step type random access.” to “When both 2-step and 4-step type random access is configured, this field is only configured for the case of separate ROs between 2-step and 4-step type random access.”.  Double check for 2-step only case


According to the latest TS38.331 [3], dedicated msgA restricted set can be configured for 2-step RACH, however, there is no related description in the current specification. To make the spec clearer, it is necessary to add it. Meanwhile, the corresponding parameters are named as msgA-PRACH-RootSequenceIndex-r16, msgA-ZeroCorrelationZoneConfig-r16 and msgA-RestrictedSetConfig-r16.
Proposal 1: To complete msgA restricted set application for 2-step RACH, adopt TP#1 in the Appendix.
Contention based preambles per SS/PBCH block index per shared RO
According to the latest TS 38.331[3], for the shared RO configuration case and the separate RO configuration case, some parameters for 2-step RACH in TS 38.213[2] aren’t aligned with  that in TS 38.331, such as the number of contention based preambles per SSB for 2-step RACH, it is indicated by higher layer parameter msgA-CB-PreamblesPerSSB-PerSharedRO-r16 for shared RO configuration case and msgA-SSB-PerRACH-OccasionAndCB-PreamblesPerSSB-r16 for separate configuration case, shared ROs are indicated by higher layer parameter msgA-SSB-SharedRO-MaskIndex-r16. To make the spec clearer, it is necessary to modify them.
Proposal 2: Align RO related configuration parameters in TS38.213 with that in TS 38.331, adopt TP#2 in the Appendix.
New PRACH configuration index for 2-step RACH
According to the latest TS 38.331 [2], a dedicated prach-ConfigurationIndex-v1610 is defined for 2-step RACH and if the value is in the range of 256 to 262, the field prach-ConfigurationIndex-v1610 should be configured. In TS 38.211[1], there is an editorial issue on the new PRACH configuration index for 2-step RACH, no related definition of prach-ConfigurationIndexNew in the higher-layer, it should be replaced by prach-ConfigurationIndex-v1610.
Proposal 3: To correct the new PRACH configuration index for 2-step RACH, adopt TP#1 in the Appendix.
Conclusion
In this contribution, we provide some corrections on the configuration parameters for 2-step RACH.
Proposal 1: To complete the restricted set application for 2-step RACH, adopt TP#1 in the Appendix.
Proposal 2: Align RO related configuration parameters in TS38.213 with TS 38.331, adopt TP#2 in the Appendix.
Proposal 3: To correct the new PRACH configuration index for 2-step RACH, adopt TP#1 in the Appendix.
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Appendix 
Proposed TPs are as follows:
Text Proposal1 for TS38.211
--------------------------------------------------- Start of Text Proposal ---------------------------------------------------------
--------------------------------------------------- Unchanged parts omitted -----------------------------------------------------
[bookmark: _Toc19796446][bookmark: _Toc26459672][bookmark: _Toc29230322][bookmark: _Toc36026581][bookmark: _Toc45107420][bookmark: _Toc19796447][bookmark: _Toc26459673][bookmark: _Toc29230323][bookmark: _Toc36026582][bookmark: _Toc45107421]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




where , , , or  depending on the PRACH preamble format as given by Tables 6.3.3.1-1 and 6.3.3.1-2.


There are 64 preambles defined in each time-frequency PRACH occasion, enumerated in increasing order of first increasing cyclic shift  of a logical root sequence, and then in increasing order of the logical root sequence index, starting with the index obtained from the higher-layer parameter prach-RootSequenceIndex or rootSequenceIndex-BFR or by msgA-PRACH-RootSequenceIndex-r16msgA-PRACH-RootSequenceIndex if configured and a type-2 random-access procedure is initiated as described in clause 8.1 of [5, TS 38.213]. Additional preamble sequences, in case 64 preambles cannot be generated from a single root Zadoff-Chu sequence, are obtained from the root sequences with the consecutive logical indexes until all the 64 sequences are found. The logical root sequence order is cyclic; the logical index 0 is consecutive to . The sequence number  is obtained from the logical root sequence index according to Tables 6.3.3.1-3 to 6.3.3.1-4B.

The cyclic shift  is given by



[bookmark: _Hlk498435570]where  is given by Tables 6.3.3.1-5 to 6.3.3.1-7, the higher-layer parameter restrictedSetConfig for Type-1 random access procedure and  the higher-layer parameter msgA-RestrictedSetConfig for Type-2 random access procedure determines the type of restricted sets (unrestricted, restricted type A, restricted type B), and Tables 6.3.3.1-1 and 6.3.3.1-2 indicate the type of restricted sets supported for the different preamble formats. 

6.3.3.2	Mapping to physical resources
The preamble sequence shall be mapped to physical resources according to





where  is an amplitude scaling factor in order to conform to the transmit power specified in [5, TS38.213], and  is the antenna port. Baseband signal generation shall be done according to clause 5.3 using the parameters in Table 6.3.3.1-1 or Table 6.3.3.1-2 with  given by Table 6.3.3.2-1.
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-ConfigurationIndex-v1610prach-ConfigurationIndexNew if configured, otherwise by the higher-layer parameter prach-ConfigurationIndex, or by msgA-PRACH-ConfigurationIndex-r16 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-r16 if configured.
--------------------------------------------------- Unchanged parts omitted ------------------------------------------------------
------------------------------------------------------ End of Text Proposal --------------------------------------------------------
Text Proposal2 for TS38.213
--------------------------------------------------- Start of Text Proposal ---------------------------------------------------------
--------------------------------------------------- Unchanged parts omitted -----------------------------------------------------
[bookmark: _Ref491452917][bookmark: _Toc12021462][bookmark: _Toc20311574][bookmark: _Toc26719399][bookmark: _Toc29894830][bookmark: _Toc29899129][bookmark: _Toc29899547][bookmark: _Toc29917284][bookmark: _Toc36498158][bookmark: _Toc45699184]8.1	Random access preamble
Physical random access procedure is triggered upon request of a PRACH transmission by higher layers or by a PDCCH order. A configuration by higher layers for a PRACH transmission includes the following: 
-	A configuration for PRACH transmission [4, TS 38.211]. 
-	A preamble index, a preamble SCS, [image: ], a corresponding RA-RNTI, and a PRACH resource. 
A PRACH is transmitted using the selected PRACH format with transmission power [image: ], as described in Clause 7.4, on the indicated PRACH resource.
For Type-1 random access procedure, a UE is provided a number  of SS/PBCH block indexes associated with one PRACH occasion and a number  of contention based preambles per SS/PBCH block index per valid PRACH occasion by ssb-perRACH-OccasionAndCB-PreamblesPerSSB. 
For Type-2 random access procedure with common configuration of PRACH occasions with Type-1 random access procedure, a UE is provided a number  of SS/PBCH block indexes associated with one PRACH occasion by ssb-perRACH-OccasionAndCB-PreamblesPerSSB and a number  of contention based preambles per SS/PBCH block index per valid PRACH occasion by msgA-CB-PreamblesPerSSB-PerSharedRO-r16msgA-CB-PreamblesPerSSB. The PRACH transmission can be on a subset of PRACH occasions associated with a same SS/PBCH block index for a UE provided with a PRACH mask index by msgA-SSB-SharedRO-MaskIndex-r16msgA-ssb-sharedRO-MaskIndex according to [11, TS 38.321].
For Type-2 random access procedure with separate configuration of PRACH occasions with Type-1 random access procedure, a UE is provided a number  of SS/PBCH block indexes associated with one PRACH occasion and a number  of contention based preambles per SS/PBCH block index per valid PRACH occasion by msgA-SSB-PerRACH-OccasionAndCB-PreamblesPerSSB-r16ssb-perRACH-OccasionAndCB-PreamblesPerSSB-msgA when provided; otherwise, by ssb-perRACH-OccasionAndCB-PreamblesPerSSB.
For Type-1 random access procedure, or for Type-2 random access procedure with separate configuration of PRACH occasions from Type 1 random access procedure, if , one SS/PBCH block index is mapped to  consecutive valid PRACH occasions and  contention based preambles with consecutive indexes associated with the SS/PBCH block index per valid PRACH occasion start from preamble index 0. If ,  contention based preambles with consecutive indexes associated with SS/PBCH block index , , per valid PRACH occasion start from preamble index  where  is provided by totalNumberOfRA-Preambles for Type-1 random access procedure, or by msgA-TotalNumberOfRA-Preambles-r16msgA-totalNumberOfRA-Preambles for Type-2 random access procedure with separate configuration of PRACH occasions from a Type 1 random access procedure, and is an integer multiple of . 
For Type-2 random access procedure with common configuration of PRACH occasions with Type-1 random access procedure, if , one SS/PBCH block index is mapped to  consecutive valid PRACH occasions and  contention based preambles with consecutive indexes associated with the SS/PBCH block index per valid PRACH occasion start from preamble index . If ,  contention based preambles with consecutive indexes associated with SS/PBCH block index , , per valid PRACH occasion start from preamble index , where  is provided by totalNumberOfRA-Preambles for Type-1 random access procedure.

--------------------------------------------------- Unchanged parts omitted ------------------------------------------------------
------------------------------------------------------ End of Text Proposal --------------------------------------------------------
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