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Introduction
Some remaining issues of RACH are discussed in this contribution, and the corresponding text proposals are proposed based on the specification TS 38.213.
The agreements on RACH preamble are reached as follows:
	Agreements from RAN1#91 meeting:
Agreements:
· Preamble indices for CBRA and CFRA are mapped consecutively for one SSB in one RACH transmission occasion.
· Association of CFRA preambles with SSBs can be reconfigured through UE-specific RRC signaling.
· Note: this does not preclude the gNB to possibly configure that the number of CFRA preambles per RO is smaller than the number of actually transmitted SSBs configured in RMSI
Agreements:
· gNB configures in RMSI the following:
· Number of CBRA preambles per SSB per RACH transmission occasion
· Number of SSBs per RACH occasion
Agreements from RAN2#AH1801 meeting:
Agreements:
1. Have a compact design on the RA resources configuration, as suggested by RAN1, and avoid a per-SSB signalling structure.
2. The number of preambles for group A/group B (if needed), should be the same for every SSB.
3. The following parameters should be adopted for the configuration of association between preambles and SSB in CBFA.
	i.	numberofSSB-Perrachoccasion
	ii.	cb-preamblesPerSSB
	iii.	numberofRA-PreamblesGroupA



RACH related configurations in ASN.1 from current TS 38.331 are as follows:
RACH-ConfigCommon ::= 				SEQUENCE {
	-- Generic RACH parameters 
	rach-ConfigGeneric			RACH-ConfigGeneric,

	-- Total number of preambles used for contention based and contention free random access, excluding	
	-- preambles used for other purposes (e.g. for SI request). If the field is absent, the UE may use all 64 preambles for RA.
	totalNumberOfRA-Preambles			INTEGER	(1..63)    OPTIONAL,	-- Need S
																	

	-- Number of SSBs per RACH occasion (L1 parameter 'SSB-per-rach-occasion') and the number of Contention Based preambles per SSB
	-- (L1 parameter 'CB-preambles-per-SSB'). By multiplying the two values, the UE determines the total number of CB preambles.
	ssb-perRACH-OccasionAndCB-PreamblesPerSSB	CHOICE { 
		oneEighth								ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64}, 
		oneFourth								ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64}, 
		oneHalf									ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64}, 
		one										ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64}, 
		two										ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32}, 
		four									INTEGER (1..16), 
		eight									INTEGER (1..8), 
		sixteen									INTEGER (1..4)
}
……
According to the above agreements and the ASN.1, preamble indices for CBRA and CFRA are mapped consecutively for one SSB in one PRACH occasion, a compact design on the RA resources configuration to avoid a per-SSB signalling structure, that means the same RACH configuration parameters is used per SSB, and the total number of SSBs per PRACH occasion should average the total number of preambles for CBRA and CFRA per PRACH occasion.
Discussion
The total number of preambles per SSB per PRACH occasion
In current specification TS 38.213, the descriptions are as follows:
[bookmark: _Toc508784686]-----------------------------------------------------Spec text start---------------------------------------------------------8.1			Random access preamble
……
A UE is provided a number of SS/PBCH blocks associated with one PRACH occasion by the value of higher layer parameter SSB-perRACH-Occasion. If the value of SSB-perRACH-Occasion is smaller than one, one SS/PBCH block is mapped to 1/SSB-per-rach-occasion consecutive PRACH occasions. The UE is provided a number of preambles per SS/PBCH block by the value of higher layer parameter cb-preamblePerSSB and the UE determines a total number of preambles per SSB per PRACH occasion as the multiple of the value of SSB-perRACH-Occasion and the value of cb-preamblePerSSB.
……
-----------------------------------------------------Spec text end----------------------------------------------------------
According to the above agreements and the ASN.1 from 38.331, the parameter SSB-perRACH-Occasion is used to provide a number of SS/PBCH blocks associated with one PRACH occasion, and the parameter totalNumberOfRA-Preambles is used to indicated the total number of preambles for used for contention based and contention free random access in each PRACH occasion, excluding preambles used for other purposes (e.g. for SI request if Msg1-based on demand SI request is used), so a UE can determine a total number of preambles per SSB per PRACH occasion according to the total number of preambles by the value of parameter totalNumberOfRA-Preambles and parameter SSB-perRACH-Occasion. The total number of preambles for contention based and contention free random access can be averaged by the number of SSBs indicated by the parameter SSB-perRACH-Occasion.
Proposal 1:  UE can determine a total number of preambles per SSB per PRACH occasion according to the total number of preambles by the value indicated by the parameter totalNumberOfRA-Preambles, which is averaged by the value indicated by the parameter SSB-perRACH-Occasion.
A proposed change is as follows:
-----------------------------------------------38.213 Spec text start------------------------------------------------------
8.1			Random access preamble
……
A UE is provided a number of SS/PBCH blocks associated with one PRACH occasion by the value of higher layer parameter SSB-perRACH-Occasion. If the value of SSB-perRACH-Occasion is smaller than one, one SS/PBCH block is mapped to 1/SSB-per-rach-occasion consecutive PRACH occasions. The UE is provided a number of preambles per SS/PBCH block by the value of higher layer parameter cb-preamblePerSSB and a total number of preambles for used for contention based and contention free random access by the high layer parameter totalNumberOfRA-Preambles. and theA UE determines a total number of preambles per SSB per PRACH occasion according to the total number of preambles indicated by the parameter totalNumberOfRA-Preambles as the multiple ofaveraged by the value of SSB-perRACH-Occasion and the value of cb-preamblePerSSB.
……
-----------------------------------------------------Spec text end----------------------------------------------------------

UL Grant in RAR
In current 38.213, UL Grant in RAR related descriptions are as follows:
-----------------------------------------------38.213 Spec text start-----------------------------------------------------
[bookmark: _Toc508784687]8.2			Random access response
……
Table 8.2-1: Random Access Response Grant Content field size
	RAR grant field
	Number of bits

	Frequency hopping flag
	1

	Msg3 PUSCH frequency resource allocation
	12

	Msg3 PUSCH time resource allocation
	4

	MCS
	4

	TPC command for Msg3 PUSCH
	3

	CSI request
	1

	
	

	Reserved bits
	3


……
-----------------------------------------------------Spec text end----------------------------------------------------------
According to the current 38.321 MAC specification, the RAR format is described as follows:
-------------------------------------------------38.321 text start ---------------------------------------------------------
[bookmark: _Toc502437854]6.2.3	MAC payload for Random Access Response
The MAC RAR is of fixed size as depicted in Figure 6.2.3-1, and consists of the following fields:
-	R: Reserved bit, set to "0";
-	Timing Advance Command: The Timing Advance Command field indicates the index value TA used to control the amount of timing adjustment that the MAC entity has to apply in TS 38.213 [6]. The size of the Timing Advance Command field is 12 bits;
-	UL Grant: The Uplink Grant field indicates the resources to be used on the uplink in TS 38.213 [6]. The size of the UL Grant field is 25 bits;
-	Temporary C-RNTI: The Temporary C-RNTI field indicates the temporary identity that is used by the MAC entity during Random Access. The size of the Temporary C-RNTI field is 16 bits.
------------------------------------------------------------------------------------------------------------------------------
The UL Grant field in RAR is 25 bits, so the reserved bits don’t belong to the content of UL Grant, which should be removed from the table for RAR Grant content field size.
Proposal 2:  Reserved bits information should be moved from the Table 8.2-1.
Proposed changes:
-----------------------------------------------38.213 Spec text start------------------------------------------------------
Table 8.2-1: Random Access Response Grant Content field size
	RAR grant field
	Number of bits

	Frequency hopping flag
	1

	Msg3 PUSCH frequency resource allocation
	12

	Msg3 PUSCH time resource allocation
	4

	MCS
	4

	TPC command for Msg3 PUSCH
	3

	CSI request
	1

	
	

	Reserved bits
	3



-----------------------------------------------------Spec text end----------------------------------------------------------
Conclusion
In this contribution we have discussed some issues regarding random access procedures. We have the following proposals based on discussions above.
Proposal 1:  UE can determine a total number of preambles per SSB per PRACH occasion according to the total number of preambles by the value indicated by the parameter totalNumberOfRA-Preambles, which is divided by the value indicated by the parameter SSB-perRACH-Occasion.
Proposal 2:  Reserved bits information should be moved from the Table 8.2-1.
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