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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
Some corrections related to RACH procedures are discussed in this contribution and the corresponding Text Proposal is proposed based on the latest specification [1-4].
[bookmark: _Ref129681832]
Correction on PUSCH-tp-pi2BPSK configuration for Msg3
Similar to agreed TP in RAN1#94 on the slot aggregation for Msg3, we also propose to resolve the issue on MCS used for Msg3 when tp-pi2BPSK is configured for the active BWP. According to TS 38.213 section 8.2, the MCS of PUSCH is determined from the first sixteen indexes of the applicable MCS index table for PUSCH in 38.214. 
According to TS 38.214, it can be seen that the modulation order and coding rate depend on the higher layer parameter PUSCH-tp-pi2BPSK. For Msg3, q=1 if PUSCH-tp-pi2BPSK is configured for the corresponding UL BWP associated with the PRACH transmission. 
	For Table 6.1.4.1-1 and Table 6.1.4.1-2, if higher layer parameter PUSCH-tp-pi2BPSK is configured, q = 1 otherwise q=2.
Table 6.1.4.1-1: MCS index table for PUSCH with transform precoding and 64QAM
	MCS Index
IMCS
	Modulation Order
 Qm
	Target code Rate R x 1024

	Spectral
efficiency

	0
	q
	240/ q
	0.2344

	1
	q
	314/ q
	0.3066

	2
	2
	193
	0.3770

	3
	2
	251
	0.4902

	4
	2
	308
	0.6016

	5
	2
	379
	0.7402

	6
	2
	449
	0.8770

	7
	2
	526
	1.0273

	8
	2
	602
	1.1758

	9
	2
	679
	1.3262

	10
	4 
	340
	1.3281

	11
	4
	378
	1.4766

	12
	4
	434
	1.6953

	13
	4
	490
	1.9141

	14
	4
	553
	2.1602

	15
	4
	616
	2.4063

	16
	4
	658
	2.5703

	17
	6
	466
	2.7305

	18
	6 
	517
	3.0293

	19
	6
	567
	3.3223

	20
	6
	616
	3.6094

	21
	6
	666
	3.9023

	22
	6
	719
	4.2129

	23
	6
	772
	4.5234

	24
	6
	822
	4.8164

	25
	6
	873
	5.1152

	26
	6
	910
	5.3320

	27
	6
	948
	5.5547

	28
	q
	reserved

	29
	2
	reserved

	30
	4
	reserved

	31
	6
	reserved






According to TS 38.331, PUSCH-tp-pi2BPSK corresponds to L2 parameter tp-pi2BPSK, which is configured in the IE PUSCH-Config and cannot be configured in PUSCH-ConfigCommon. Therefore, only the BWP configured by UE-specific RRC signaling can be configured with tp-pi2BPSK. The initial UL BWP which is configured in SIB1 is not configured with tp-pi2BPSK. 
This may cause issues in some cases. For example, an UL BWP with PRACH resource configuration that is configured by UE-specific RRC signaling can be the active BWP of the UE. Meanwhile the BWP can be also configured as initial UL BWP for other UEs. For initial access, the UE always assumes q=2 when determine the MCS for PUSCH of Msg3. However, for a connected mode UE, the BWP is the active BWP and the UE may initiate contention based RACH procedure in the BWP and assume q=1 for PUSCH of Msg3 when the BWP is configured with tp-pi2BPSK. From network perspective, gNB cannot know whether a detected PRACH preamble corresponds to a contention based RACH procedure for initial access or a contention based RACH procedure from a connected mode UE. Therefore, gNB would not know if PUSCH-tp-pi2BPSK is applied or not on the received PUSCH. We propose to not to use PUSCH-tp-pi2BPSK for PUSCH of Msg3 in contention based RACH procedure.
Proposal 1: PUSCH-tp-pi2BPSK is not used for PUSCH of Msg3 in contention based RACH procedure.
Proposal 2: Adopt the changes in the accompanied Draft_CR_1.

Correction on ssb-perRACH-Occasion for Beam Failure Recovery
An LS from RAN2#103 meeting (R1-1810067) introduces of ssb-perRACH-Occasion for the RACH resource configuration in BeamFailureRecoveryConfig in TS 38.331 for the mapping between the configured RACH occasions and SSBs for contention-free random access. The motivation is that the preamble index is explicitly indicated by ra-PreambleIndex in BeamFailureRecoveryConfig and not necessarily to use the parameter ssb-perRACH-OccasionAndCB-PreamblesPerSSB. Therefore, we propose to capture the corresponding description on ssb-perRACH-Occasion of in TS 38.213.
Proposal 3: Adopt the changes in the accompanied Draft_CR_2.

Correction on Indexing of RACH occasions for CSI-RS based RACH
Another remaining issue of RAN1#94 was the ordering of RACH Occasions for CSI-RS based RACH. As referred in the following table, in the latest TS 38.213, it is specified regarding the order of valid RACH occasions associated with SSBs. 
	SS/PBCH block indexes are mapped to valid PRACH occasions in the following order where the parameters are described in [TS 38.211].
-	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
-	Fourth, in increasing order of indexes for PRACH slots



For handover case, the UE may be configured with CSI-RS based RACH for handover. As shown in the following table, according to the latest TS 38.331 below, the IE CFRA-CSIRS-Resource is used to configure a list of RACH occasions associated with a given CSI-RS. An integer from 0 to 511 is used to indicate the RACH occasions. However, in RAN1 specification, we have not defined the indexing of RACH occasions when CSI-RS based RACH is used.
	[bookmark: _Hlk515480822]RACH-ConfigDedicated ::=		SEQUENCE {
	cfra							CFRA																	OPTIONAL,	-- Need N 
	ra-Prioritization				RA-Prioritization																OPTIONAL,	-- Need N
	...
}

CFRA ::=	 				SEQUENCE {
	occasions						SEQUENCE {
		rach-ConfigGeneric				RACH-ConfigGeneric,
[bookmark: _Hlk512344749]		ssb-perRACH-Occasion			ENUMERATED {oneEighth, oneFourth, oneHalf, one, two, four, eight, sixteen}	OPTIONAL	-- Cond SSB-CFRA
	}																												OPTIONAL,	-- Need S
	resources						CHOICE {
		ssb								SEQUENCE {
			ssb-ResourceList				SEQUENCE (SIZE(1..maxRA-SSB-Resources)) OF CFRA-SSB-Resource,
			ra-ssb-OccasionMaskIndex		INTEGER (0..15)
		},
		csirs							SEQUENCE {
			csirs-ResourceList				SEQUENCE (SIZE(1..maxRA-CSIRS-Resources)) OF CFRA-CSIRS-Resource,
			rsrp-ThresholdCSI-RS			RSRP-Range
		}
	},
	...
}

CFRA-SSB-Resource ::= 			SEQUENCE {
	ssb								SSB-Index,
	ra-PreambleIndex				INTEGER (0..63),
	...
}

CFRA-CSIRS-Resource ::= 		SEQUENCE {
	csi-RS							CSI-RS-Index,
	ra-OccasionList					SEQUENCE (SIZE(1..maxRA-OccasionsPerCSIRS)) OF INTEGER (0..maxRA-Occasions-1),
	ra-PreambleIndex				INTEGER (0..63),	
	...
}
……skip the unrelated part……
maxRA-OccasionsPerCSIRS					INTEGER ::= 64			-- Maximum number of RA occasions for one CSI-RS
maxRA-Occasions-1						INTEGER ::=	511			-- Maximum number of RA occasions in the system



The same principle on the ordering of RACH occasion for SSB to valid RO association could be reused, and the indexing of RACH occasions needs to be defined. It would be easier to index all the valid RACH occasions in each SS/PBCH blocks to PRACH occasions mapping cycle and use the index to indicate the RACH occasions for CSI-RS based RACH. 
Also, it can be observed that the maximum number for the RO index associated with CSI-RS is 511, which means there could be 512 RACH occasions can be indexed. In SS/PBCH blocks to PRACH occasions mapping cycle, the maximum number of valid ROs is 64 * 8, where 64 corresponds to the maximum number SSB is 64 and maximum 8 ROs per SSB. This indexing method matches the value range of the RAN2 parameter 512. Therefore we propose to use the indexing of ROs within SS/PBCH blocks to PRACH occasions mapping cycle to indicate the ROs associated with a given CSI-RS in the higher layer parameter ra-Occasions-list in the configured CFRA-CSIRS-Resource.
Proposal 4: It is proposed to use the indexing of ROs within the SS/PBCH blocks to PRACH occasions mapping cycle for the indication of the ROs associated with a given CSI-RS in the higher layer parameter ra-OccasionsList in the configured CFRA-CSIRS-Resource.
Proposal 5: Adopt the changes in the accompanied Draft_CR_3.

Correction on sub-carrier spacing used for RA-RNTI calculation 
In TS 38.321, the RA-RNTI calculation is described as following. It can be seen that the s_id and t_id is used for the calculation of RA-RNTI. However, it is not specified which subcarrier spacing is assumed to determine the s_id and t_id, especially for long sequence based PRACH.
	The RA-RNTI associated with the PRACH in which the Random Access Preamble is transmitted, is computed as:
RA-RNTI= 1 + s_id + 14 × t_id + 14 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id
where s_id is the index of the first OFDM symbol of the specified PRACH (0 ≤ s_id < 14), t_id is the index of the first slot of the specified PRACH in a system frame (0 ≤ t_id < 80), f_id is the index of the specified PRACH in the frequency domain (0 ≤ f_id < 8), and ul_carrier_id is the UL carrier used for Msg1 transmission (0 for NUL carrier, and 1 for SUL carrier).



Therefore, it is proposed to clarify the subcarrier spacing assumed for RA-RNTI calculation. A TP in Appendix D is proposed.
Proposal 6: Adopt the changes in the accompanied Draft_CR_4.

Conclusions
In this contribution, some essential corrections and remaining issues on PRACH transmission and RACH procedure have been presented and their corresponding TPs have been proposed.  
Proposal 1: PUSCH-tp-pi2BPSK is not used for PUSCH of Msg3 in contention based RACH procedure.
Proposal 2: Adopt the changes in the accompanied Draft_CR_1.
[bookmark: _GoBack]Proposal 3: Adopt the changes in the accompanied Draft_CR_2.
Proposal 4: It is proposed to use the indexing of ROs within the SS/PBCH blocks to PRACH occasions mapping cycle for the indication of the ROs associated with a given CSI-RS in the higher layer parameter ra-OccasionsList in the configured CFRA-CSIRS-Resource.
Proposal 5: Adopt the changes in the accompanied Draft_CR_3.
Proposal 6: Adopt the changes in the accompanied Draft_CR_4.
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