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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
For NR RACH procedures and resource configuration, the following agreements are achieved in the previous meetings [1], [2]:
· For NR UE initial access based on RACH configuration for an SUL carrier 
· RACH configuration for the SUL carrier is broadcasted in RMSI
· The configuration information for the SUL carrier is sufficient for UEs to complete RACH procedure via only that SUL carrier
· In particular the configuration information includes all necessary power control parameters
· The configuration information for the SUL carrier includes a threshold. The UE selects that SUL carrier for initial access if and only if the RSRP measured by the UE on the DL carrier where the UE receives RMSI is lower than the threshold
· If the UE starts its RACH procedure on the SUL carrier, then the RACH procedure is completed with all uplink transmission taking place on that carrier
· gNB configures in RMSI the following:
· Number of CBRA preambles per SSB per RACH transmission occasion
· Number of SSBs per RACH occasion
· Number of CBRA preambles per SSB per RACH transmission occasion
· Maximum size for the range of values: 4 bits
· Number of SSBs per RACH occasion
· Maximum size for the range of values: 3 bits
· For every time period, the first actually transmitted SSB in a SSB burst set is mapped to the first PRACH occasion 
· FFS the time period (note: there is no additional RRC impact)
In this contribution, the remaining aspects for Msg1 (re)transmission, SSB and PRACH association, RA-RNTI design, TAC size in RAR, and contention resolution as identified above are addressed. 

[bookmark: _Ref129681832]Maximum transmission timing adjustments in RAR
NR has agreed that “Maximum size of TA command for RAR is 12 bits”, which is for 300 km coverage. To support the 300 km coverage, the maximum TA value in RAR should support:

Thus, we have the following proposal: 
[bookmark: _Ref502653744]Proposal 1: NR supports maximum TA command value of 3840 for RAR for preamble format with sequence length of L = 839. 
A proposed text for this correction is provided in the Appendix A for Section 4.2 of TS 38.213 [6]. 

[bookmark: OLE_LINK69][bookmark: OLE_LINK70][bookmark: OLE_LINK71]Mapping between SS block and PRACH occasion 
NR has agreed on the association between SS block and PRACH occasion for UE indicating the SS block to the gNB via Msg1. However, there are remaining details to be finalized and to be captured by the NR spec. 
Configuration for mapping between SS block and PRACH occasion 
We have agreed to support both one to one and many to one mapping, where the detailed configurations can be given by: number of preambles for CBRA and CFRA per RO, number of preambles for CBRA per RO, number of SS blocks associated with one RO:
· number of preambles for CBRA per SSB per RO: The values should be: {4, 8, 12, 16, 20, 24, 28, 32, 36, 40, 44, 48, 52, 56, 60, 64}, i.e., up to 64 preambles. The remaining preambles in a RO are used for CFRA.
· number of FDMed RACH transmission occasions (numOfRO-FD, ): As agreed in [1], the number of RO FDMed in one instance is configured by 2 bits. 
· number of SS blocks associated with one RO (numOfSSB-RO, ): Note that the indication of actually transmitted SS block in RMSI for >6GHz is given by: Group-Bitmap (8 bits) + Bitmap in Group (8 bits). gNB has a high freedom to allocate the up to 64 SS blocks. Specifically, the number of actually transmitted SS block can be {N*M: N≤8, M≤8 }, where N is the number of groups, M is the number of actually transmitted SS block per group. Part of full of the actually transmitted SS block could be associated with one RO. For full indication, we need 3+3=6bits. Therefore we need some compact indication to reduce the overhead.
Note that when multiple FDMed RO are configured, we need to support both: 
· One configuration that all the FDMed RO should be mapped to the same SSB, where different SSBs are associated with different RO in time domain, and 
· One configuration that all the FDMed RO should be mapped to the same set of SSBs. 
Specifically, the motivation to support the same set of SSBs is that when gNB do some beam sweeping for such RO, the RO could be mapped into multiple SSBs which can be covered by the sweeping beams. For compact indication, number of FDMed RACH transmission occasions (numOfRO-FD, )  and number of SS blocks associated with one RO (numOfSSB-RO, ) should be jointly configured in one table for the SSB and RO association. The reason is that when there is only 1 RO in the frequency domain, there is no need to indicate whether the same SSBs are mapped in all the FDMed ROs. For above 6Hz, configuring the numOfSSB-RO to {1 SSB, 2 SSBs, 4 SSBs, 1 group, 2 groups} could support {1, 2, 3, 4, 5, 6, 7, 8, 10, 12, 14, 16 SSBs} mapped into one RO. For below 6GHz, configuring the  to {1 SSB, 2 SSBs, 4SSBs, All SSBs} could support 1-8 SSBs are mapped into RO. Furthermore, it provides more freedom to divide the actually transmitted SSBs. The detailed configuration is given by Table 1 and Table 2 as follows. Version 0 means all FDMed ROs get mapped to the same   SSBs. Version 1 means that  SSBs are mapped to only one of the FDMed ROs. 
[bookmark: _Ref498454701]Table 1 Mapping between transmitted SS/PBCH blocks and PRACH occasions for below 6 GHz
	Index
	
	
	Version
	Example

	0
	1
	1
	0
	Mapped to the only one FDMed RO

	1
	1
	2
	0
	Mapped to the only one FDMed RO

	2
	1
	4
	0
	Mapped to the only one FDMed RO

	3
	1
	All
	0
	Mapped to the only one FDMed RO

	4
	Reserved

	5
	2
	1
	0
	One SSB mapped to all the FDMed ROs

	6
	2
	1
	1
	SSB0  RO0, SSB1  RO1

	7
	2
	2
	0
	{SSB0, SSB1}  RO0, {SSB0, SSB1}  RO1

	8
	2
	2
	1
	{SSB0, SSB1}  RO0, {SSB2, SSB3}  RO1

	9
	2
	4
	0
	{SSB0, …, SSB3}  RO0, {SSB0, …, SSB3}  RO1

	10
	2
	4
	1
	{SSB0, …, SSB3}  RO0, {SSB5, …, SSB7}  RO1

	11
	2
	All
	0
	{SSB0, …, SSB7}  RO0, {SSB0, …, SSB7}  RO1

	[bookmark: _GoBack]12-13
	Reserved 

	14
	4
	1
	0
	One SSB mapped to all the FDMed ROs

	15
	4
	1
	1
	SSB0  RO0, SSB1  RO1, SSB2  RO2, SSB3  RO3

	16
	4
	2
	0
	{SSB0, SSB1}  RO0, {SSB0, SSB1}  RO1, {SSB0, SSB1}  RO2, {SSB0, SSB1}  RO3

	17
	4
	2
	1
	{SSB0, SSB1}  RO0, {SSB2, SSB3}  RO1, {SSB4, SSB5}  RO2, {SSB6, SSB7}  RO3

	18
	4
	4
	0
	{SSB0, …, SSB3}  RO0, {SSB0, …, SSB3}  RO1
{SSB0, …, SSB3}  RO2, {SSB0, …, SSB3}  RO3

	19
	4
	4
	1
	{SSB0, …, SSB3}  RO0, {SSB4, …, SSB7}  RO1
{SSB0, …, SSB3}  RO2, {SSB4, …, SSB7}  RO3

	20
	4
	All
	0
	{SSB0, …, SSB7}  RO0, …, {SSB0, …, SSB7}  RO3

	21-22
	Reserved

	23
	6
	1
	0
	One SSB mapped to all the FDMed ROs

	24
	6
	1
	1
	SSB0  RO0, …, SSB5  RO5

	25
	6
	2
	0
	{SSB0, SSB1}  RO0, …, {SSB0, SSB1}  RO5

	26
	6
	2
	1
	{SSB0, SSB1}  RO0, …, {SSB4, SSB5}  RO2
{SSB0, SSB1}  RO3, …, {SSB4, SSB5}  RO5

	27
	6
	4
	0
	{SSB0, …, SSB3}  RO0, …, {SSB0, …, SSB3}  RO5

	28
	6
	4
	1
	{SSB0, …, SSB3}  RO0, {SSB4, …, SSB7}  RO1
{SSB0, …, SSB3}  RO2, {SSB4, …, SSB7}  RO3
{SSB0, …, SSB3}  RO4, {SSB4, …, SSB7}  RO5

	29
	6
	All
	0
	{SSB0, …, SSB7}  RO0, …, {SSB0, …, SSB7}  RO5

	30~31
	Reserved 


[bookmark: _Ref498454700]Table 2 Mapping between transmitted SS/PBCH blocks and PRACH occasions for above 6 GHz
	Index
	
	
	Version
	Example

	0
	1
	1
	0
	Mapped to the only one FDMed RO

	1
	1
	2
	0
	Mapped to the only one FDMed RO

	2
	1
	4
	0
	Mapped to the only one FDMed RO

	3
	1
	1 group
	0
	Mapped to the only one FDMed RO

	4
	1
	2 groups
	0
	Mapped to the only one FDMed RO

	5
	2
	1
	0
	One SSB mapped to all the FDMed ROs

	6
	2
	1
	1
	SSB0  RO0, SSB1  RO1

	7
	2
	2
	0
	{SSB0, SSB1}  RO0, {SSB0, SSB1}  RO1

	8
	2
	2
	1
	{SSB0, SSB1}  RO0, {SSB2, SSB3}  RO1

	9
	2
	4
	0
	{SSB0, …, SSB3}  RO0, {SSB0, …, SSB3}  RO1

	10
	2
	1 group
	0
	{SSBs in group 0} RO0, {SSBs in group 0} RO1

	11
	2
	1 group
	1
	{SSBs in group 0} RO0, {SSBs in group 1} RO1

	12
	2
	2 groups
	0
	{SSBs in group 0, SSBs in group 1} RO0
{SSBs in group 0, SSBs in group 1} RO1

	13
	2
	2 groups
	1
	{SSBs in group 0, SSBs in group 1} RO0
{SSBs in group 2, SSBs in group 3} RO1

	14
	4
	1
	0
	One SSB mapped to all the FDMed ROs

	15
	4
	1
	1
	SSB0  RO0, SSB1  RO1, SSB2  RO2, SSB3  RO3

	16
	4
	2
	0
	{SSB0, SSB1}  RO0, {SSB0, SSB1}  RO1, {SSB0, SSB1}  RO2, {SSB0, SSB1}  RO3

	17
	4
	2
	1
	{SSB0, SSB1}  RO0, {SSB2, SSB3}  RO1, {SSB4, SSB5}  RO2, {SSB6, SSB7}  RO3

	18
	4
	4
	0
	{SSB0, …, SSB3}  RO0, {SSB0, …, SSB3}  RO1
{SSB0, …, SSB3}  RO2, {SSB0, …, SSB3}  RO3

	19
	4
	1 group
	0
	{SSBs in group 0} RO0, {SSBs in group 0} RO1
{SSBs in group 0} RO2, {SSBs in group 0} RO3

	20
	4
	1 group
	1
	{SSBs in group 0} RO0, {SSBs in group 1} RO1
{SSBs in group 2} RO2, {SSBs in group 3} RO3

	21
	4
	2 groups
	0
	{SSBs in group 0, SSBs in group 1} RO0, …
{SSBs in group 0, SSBs in group 1} RO3

	22
	4
	2 groups
	1
	{SSBs in group 0, SSBs in group 1} RO0
{SSBs in group 2, SSBs in group 3} RO1
{SSBs in group 4, SSBs in group 5} RO2
{SSBs in group 6, SSBs in group 7} RO3

	23
	6
	1
	0
	One SSB mapped to all the FDMed ROs

	24
	6
	1
	1
	SSB0  RO0, …, SSB5  RO5

	25
	6
	2
	0
	{SSB0, SSB1}  RO0, …, {SSB0, SSB1}  RO5

	26
	6
	2
	1
	{SSB0, SSB1}  RO0, …, {SSB10, SSB11}  RO5

	27
	6
	4
	0
	{SSB0, …, SSB3}  RO0, …, {SSB0, …, SSB3}  RO5

	28
	6
	1 group
	0
	{SSBs in group 0} RO0, …, {SSBs in group 0} RO5

	29
	6
	1 group
	1
	{SSBs in group 0} RO0, …, {SSBs in group 5} RO5

	30
	6
	2 groups
	0
	{SSBs in group 0, SSBs in group 1} RO0, …, 
{SSBs in group 0, SSBs in group 1} RO5

	31
	Reserved



Note that since the number of preambles per RO is only 64, the size of the number of preambles for CBRA per SSB per RO depends on the Number of SS blocks associated with one RO . In other words, it is not necessary to always have 4bits for the configuration of number of preambles for CBRA per SSB per RO. Since it is decided in RAN2, an LS could be sent to RAN2 to inform that whether it is possible to make the bits of “number of preambles for CBRA per SSB per RO” variable.
[bookmark: _Ref498500551]Proposal 2: gNB configures:
· Number of preambles for CBRA per SSB per RO 
· {4, 8, 12, 16, 20, 24, 28, 32, 36, 40, 44, 48, 52, 56, 60, 64}
· Mapping between transmitted SS/PBCH blocks and PRACH occasions 
· 5 bits to indicate the number of SS blocks associated with one RO and number of FDMed RACH transmission occasions, and 
· Table 1 for below 6-GHz and Table 2 for above 6-GHz.
Send an LS to RAN2 to inform the possibility of variable bit size of “number of preambles for CBRA per SSB per RO”, which depends on the Number of SS blocks associated with one RO. 
A proposed text for this correction is provided in the Appendix B for Section 8 of TS 38.213 [6]. 

Mapping between SS block and PRACH occasion 
Due to the fact that the number of ROs in one RACH configuration period and the number of SS blocks in each SS burst set may not be the same based on the system implementation. The association between SS blocks and ROs in one RACH configuration period should be defined. As we have proposed in [3], the time period for associating the actually transmitted SS blocks can be less than a PRACH configuration period. There may be multiple time periods for association which depends on the PRACH configuration index, the number SS blocks mapped a PRACH occasion, and the number of actually transmitted SS blocks. If there are multiple time periods for association, the mapping between SS blocks and ROs can be cyclical in one RACH configuration period. Moreover, the remaining RACH occasion that are not enough for a complete association with the actually transmitted SS blocks can be punctured, as shown in Figure 1. 
[bookmark: _Ref502653718][bookmark: _Ref498451504]Proposal 3: Cyclically mapping the actually transmitted SS/PBCH blocks and ROs in one RACH configuration period. The remaining ROs that are not enough for a complete association with all the actually transmitted SS/PBCH blocks can be punctured. 
A proposed text for this correction is provided in the Appendix B for Section 8 of TS 38.213 [6]. 
[image: ]
[bookmark: _Ref502330706]Figure 1 cyclical mapping between SS blocks and RACH occasions in a PRACH configuration period

Remaining details about timing in RACH
It was agreed in RAN1#91 that the minimum time gap between Msg2 and Msg3 during RACH equals to Duration of N1 + duration of N2 + L2 + TA. And based on the discussion, the L2 processing time was agreed as 500us as working assumption. It is proposed to confirm the working assumption that L2 processing time in RACH is 500us.
[bookmark: _Ref503356825]Proposal 4: Confirm the working assumption that L2=500us, where L2 refers to the MAC processing latency and it does not depend on subcarrier spacing.
[image: ]
[bookmark: _Ref503292501]Figure 2 illustration of time gap between the end of PDSCH for Msg4 and the corresponding HARQ-ACK
As shown in Figure 2, it is still FFS for the timing between the end of Msg4 and the corresponding HARQ-ACK feedback. During the gap between the end of Msg4 and the corresponding HARQ-ACK feedback, the UE needs to process the PDCCH/PDSCH for Msg4 transmission, hence N1 processing time needs to be covered by the minimum time gap. After the PDSCH of Msg4 is decoded, the UE higher layer may  need to process MAC CEs contained in Msg4 and finish the related processing in higher layer, e.g. to set C-RNTI and discard TC-RNTI etc. Considering this, the minimum time gap between the end of PDSCH for Msg4 and the start of the corresponding HARQ-ACK needs to cover the duration of N1 plus L2 processing time.
[bookmark: _Ref503356829]Proposal 5: Minimum time gap between the end of PDSCH for Msg4 and the start of HARQ-ACK equals to the duration of N1 + L2.
[image: ]
[bookmark: _Ref503293177]Figure 3 illustration of time gap between the end of Msg2 that does not contain a response to the transmitted preamble sequence and a new preamble sequence
It is known that during the RAR window, when there is not any Msg2 scheduled by RA-RNTI that contains a response to the transmitted preamble sequence, the UE may re-transmit PRACH preamble after the RAR window. As shown in Figure 3, if a Msg2 is scheduled at the last several slots of the RAR window and the Msg2 does not contain the response to the transmitted preamble sequence of the UE, before being ready to transmit a new PRACH preamble, the UE needs to process the PDCCH/PDSCH of the Msg2 first and then know that there is no response after the L2 processing of the Msg2. Hence, it needs to be specified that the minimum gap between the end of PDSCH for Msg2 that does not contain a response to the transmitted preamble sequence and a new preamble sequence.
[bookmark: _Ref503356799]Proposal 6: If a received Msg2 does not contain a response to the transmitted preamble sequence, the UE shall, if requested by higher layers, be ready to transmit a new preamble sequence after the duration of N1 plus L2.

Msg1 power control 
In NR, the power of Msg1 is calculated as following [4] [5], 
	PPRACH = min{,  PREAMBLE_RECEIVED_TARGET_POWER + }_[dBm],
PREAMBLE_RECEIVED_TARGET_POWER = preambleInitialReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_POWER_RAMPING_COUNTER – 1) * powerRampingStep.


Where 
 is the configured UE transmit power for subframe i of serving cell c; 
 is the estimated pathloss; 
preambleInitialReceivedTargetPower is the initial preamble power; 
DELTA_PREAMBLE is the preamble format based power offset;
powerRampingStep is the power-ramping factor; 
PREAMBLE_POWER_RAMPING_COUNTER is the counter for power ramping. 
In LTE, the DELTA_PREAMBLE guarantees that each format can achieve the same maximum and same minimum PREAMBLE_RECEIVED_TARGET_POWER value. Similarly in NR, DELTA_PREAMBLE can be defined according to Table 3. For the long sequence preamble formats 0~3, the values are derived according to the duration of the preamble formats. For short sequence preambles A1~C2, the value should be designed to satisfy the worst case performance, i.e., when a gNB beam only contains one RACH OFDM symbol in a preamble format and all the formats can achieve the same maximum and same minimum PREAMBLE_RECEIVED_TARGET_POWER value. 

[bookmark: _Ref501380290]Table 3 DELTA_PREAMBLE values
	Preamble
Format
	DELTA_PREAMBLE values

	0
	0 dB

	1
	-3 dB

	2
	-6 dB

	3
	0 dB

	-
	SCS = 15 kHz
	SCS = 30 kHz
	SCS = 60 kHz
	SCS = 120 kHz

	A0, A1, A2, A3, 
B1, B2, B3, B4, 
C0, C2
	11 dB
	14 dB
	17 dB
	20 dB


Based on the above discussions, we have the following proposal:
[bookmark: _Ref502328919][bookmark: _Ref503356804]Proposal 7: NR should adopt the preamble format based power offset as shown in Table 3. Send an LS to RAN2 to inform the above preamble format based power offset. 
Considerations for enhancement
Bit size of TA command in RAR for short sequence
In LTE, the maximum TAC size is 11 bit in order to support the largest cell size up to 100km. In NR, the followings preamble formats of sequence length L = 139 were confirmed:
Table 2. PRACH formats of short sequences in NR
	Preamble
format
	# of
Sequence
	TCP
	TSEQ
	TGP
	Maximum
Cell radius
(meter)
	Use case

	A0
	1
	144
	2048
	0
	469
	TA is already known or Very small cell

	A1
	2
	288
	4096
	0
	938
	Small cell

	A2
	4
	576
	8192
	0
	2,109
	Normal cell

	A3
	6
	864
	12288
	0
	3,516
	Normal cell

	B1
	2
	216
	4096
	72
	469
	Small cell

	B2
	4
	360
	8192
	216
	1,055
	Normal cell

	B3
	6
	504
	12288
	360
	1,758
	Normal cell

	B4
	12
	936
	24576
	792
	3,867
	Normal cell

	C0
	1
	1240
	2048
	1096
	5300
	Normal cell

	C2
	4
	2048
	8192
	2916
	9200
	Normal cell


As we can see from Table 2, the cell size that the short sequences can support are much smaller than LTE. For the largest cell radius 9200 m with preamble subcarrier spacing (SCS) 15 kHz, the required  is

Where  is the SCS index of the first uplink transmission after RAR. Since the maximum difference between the SCS in a frequency range is 4 times, i.e., 15kHz and 60 kHz in below 6 GHz [7], then it is reasonable to take the timing advance command (TAC) in RAR for short sequences as 9 bits. As a result, the 12 bits TAC size derived for extreme large cell radius (up to 300 km) is unnecessary for short sequence. With reduction of TAC size in RAR, the benefits are straightforward. The overall RAR size can be less and the time gap between Msg2 and Msg3 can be shortened due to less timing advance value, which will reduce the latency in RACH procedure.
[bookmark: _Ref502653739]Proposal 8: NR support less than 12 bits size of TA command for RAR for preamble format with sequence length of L = 139, e.g., 9 bits. 
Msg 1 transmission with supplementary UL carrier frequency (SUL)
Consider the scenario that a NR UE is configured with a NR unpaired carrier and a SUL carrier. The UE can select one of the two carriers for RACH procedure, and the selection can be based on its DL RSRP measurement on the NR unpaired carrier. Due to the non-ideal DL RSRP measurement, a UE may not select the proper UL carrier for RACH procedure and fail in Msg1 transmission. When a UE failed Msg1 transmission on the NR unpaired carrier with the number of trials exceeding a configured maximum value, it is better for the UE to continue to transmit Msg1 on the SUL rather than performing cell reselection because NR SUL is supposed to provide better UL experience due to less pathloss than the NR unpaired carrier. In this case, gNB can configure two Ms, e.g., M1 for NR unpaired carrier and M2 for SUL. When the UE fails M1 Msg1 transmissions on the NR unpaired carrier, it can continue Msg1 transmission over the SUL. Because the same counter for PRACH failure is shared by Msg1 transmission and Msg3 transmission, it is also better for the UE to start Msg1 transmission on SUL if Msg3 transmission reaches the maximum number of trials.
[bookmark: _Ref492587308]Proposal 9: In a cell configured with SUL, a UE can restart its Msg1 transmission over the SUL if the UE selects the normal UL for RA and RAR or contention resolution receiving failure reach the configured maximum number of trials.

Conclusion
In this contribution, we discuss the RACH procedures and resource configuration taking single/multi-beam properties into account. The following observations and proposals are made: 
Proposal 1: NR supports maximum TA command value of 3840 for RAR for preamble format with sequence length of L = 839.
Proposal 2: gNB configures:
· Number of preambles for CBRA per SSB per RO 
· {4, 8, 12, 16, 20, 24, 28, 32, 36, 40, 44, 48, 52, 56, 60, 64}
· Mapping between transmitted SS/PBCH blocks and PRACH occasions 
· 5 bits to indicate the number of SS blocks associated with one RO and number of FDMed RACH transmission occasions, and 
· Table 1 for below 6-GHz and Table 2 for above 6-GHz.
Send an LS to RAN2 to inform the possibility of variable bit size of “number of preambles for CBRA per SSB per RO”, which depends on the Number of SS blocks associated with one RO. 
Proposal 3: Cyclically mapping the actually transmitted SS/PBCH blocks and ROs in one RACH configuration period. The remaining ROs that are not enough for a complete association with all the actually transmitted SS/PBCH blocks can be punctured.
Proposal 4: Confirm the working assumption that L2=500us, where L2 refers to the MAC processing latency and it does not depend on subcarrier spacing.
Proposal 5: Minimum time gap between the end of PDSCH for Msg4 and the start of HARQ-ACK equals to the duration of N1 + L2.
Proposal 6: If a received Msg2 does not contain a response to the transmitted preamble sequence, the UE shall, if requested by higher layers, be ready to transmit a new preamble sequence after the duration of N1 plus L2.
Proposal 7: NR should adopt the preamble format based power offset as shown in Table 3. Send an LS to RAN2 to inform the above preamble format based power offset. 
Proposal 8: NR support less than 12 bits size of TA command for RAR for preamble format with sequence length of L = 139, e.g., 9 bits.
Proposal 9:  In a cell configured with SUL, a UE can restart its Msg1 transmission over the SUL if the UE selects the normal UL for RA and RAR or contention resolution receiving failure reach the configured maximum number of trials.
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Appendix A: Text proposal for maximum transmission timing adjustment
---------------------------------- Start of Text Proposal ---------------------------------
<Unchanged parts omitted>
[bookmark: _Toc501054860]4.2	Transmission timing adjustments
Upon reception of a timing advance command for a TAG containing the primary cell or PSCell, the UE shall adjust uplink transmission timing for PUCCH/PUSCH/SRS of the primary cell or PSCell based on the received timing advance command.
<Unchanged parts omitted>







In case of random access response, a timing advance command [11, TS 38.321], , for a TAG indicates  values by index values of  = 0, 1, 2, ..., 256 if the UE is configured with a SCG, and  = 0, 1, 2, ..., 1282 3840 otherwise, where an amount of the time alignment for the TAG for subcarrier spacing of  kHz is given by .  is defined in [4, TS 38.211] and is relative to the subcarrier spacing of the first uplink transmission from the UE after the reception of the random access response.
<Unchanged parts omitted>
------------------------------------End of Text Proposal -------------------------------
Appendix B: Text proposal for mapping between SS/PBCH block index and PRACH occasion index

---------------------------------- Start of Text Proposal ---------------------------------
<Unchanged parts omitted>
[bookmark: _Toc501054877]8	Random access procedure
Prior to initiation of the physical random access procedure, Layer 1 shall receive from higher layers a set of SS/PBCH block indexes and shall provide to higher layers a corresponding set of RSRP measurements.
Prior to initiation of the physical random access procedure, Layer 1 shall receive the following information from the higher layers:
-	Configuration of physical random access channel (PRACH) transmission parameters (PRACH preamble format, time resources, and frequency resources for PRACH transmission).
-	Parameters for mapping from transmitted SS/PBCH block indexes to PRACH occasion indexes (SSB-transmitted, numOfPreamble-SSB-RO, SSB2RO-MappingIndex). 

-	Parameters for determining the root sequences and their cyclic shifts in the PRACH preamble sequence set (index to logical root sequence table, cyclic shift (), and set type (unrestricted, restricted set A, or restricted set B)).
The number of PRACH transmission occasions FDMed in one time instance (numOfRO-FD, ) and number of SS/PBCH blocks associated with one RO (numOfSSB-RO, ) are determined by SSB2RO-MappingIndex according to Table 8-1 or to Table 8-2 depends on FR1 or FR2 and the spectrum type defined in [TS 38.101]. Version 0 means all FDMed ROs get mapped to the same   SSBs. Version 1 means that  SSBs are mapped to only one of the FDMed ROs. In a PRACH configuration period, the mapping from all the actually transmitted SS/PBCH block to ROs are cyclic. The remaining ROs that are not enough for a complete association with all the actually transmitted SS/PBCH blocks is punctured.
Table 8-1: Mapping between transmitted SS/PBCH blocks and PRACH occasions for FR1
	Index
	
	
	Version
	Index
	
	
	Version

	0
	1
	1
	0
	16
	4
	2
	0

	1
	1
	2
	0
	17
	4
	2
	1

	2
	1
	4
	0
	18
	4
	4
	0

	3
	1
	All
	0
	19
	4
	4
	1

	4
	NA
	NA
	NA
	20
	4
	All
	0

	5
	2
	1
	0
	21
	NA
	NA
	NA

	6
	2
	1
	1
	22
	NA
	NA
	NA

	7
	2
	2
	0
	23
	6
	1
	0

	8
	2
	2
	1
	24
	6
	1
	1

	9
	2
	4
	0
	25
	6
	2
	0

	10
	2
	4
	1
	26
	6
	2
	1

	11
	2
	All
	0
	27
	6
	4
	0

	12
	NA
	NA
	NA
	28
	6
	4
	1

	13
	NA
	NA
	NA
	29
	6
	All
	0

	14
	4
	1
	0
	30
	NA
	NA
	NA

	15
	4
	1
	1
	31
	NA
	NA
	NA



Table 8-2: Mapping between transmitted SS/PBCH blocks and PRACH occasions for FR2
	Index
	
	
	Version
	Index
	
	
	Version

	0
	1
	1
	0
	16
	4
	2
	0

	1
	1
	2
	0
	17
	4
	2
	1

	2
	1
	4
	0
	18
	4
	4
	0

	3
	1
	1 group
	0
	19
	4
	1 group
	0

	4
	1
	2 groups
	0
	20
	4
	1 group
	1

	5
	2
	1
	0
	21
	4
	2 groups
	0

	6
	2
	1
	1
	22
	4
	2 groups
	1

	7
	2
	2
	0
	23
	6
	1
	0

	8
	2
	2
	1
	24
	6
	1
	1

	9
	2
	4
	0
	25
	6
	2
	0

	10
	2
	1 group
	0
	26
	6
	2
	1

	11
	2
	1 group
	1
	27
	6
	4
	0

	12
	2
	2 groups
	0
	28
	6
	1 group
	0

	13
	2
	2 groups
	1
	29
	6
	1 group
	1

	14
	4
	1
	0
	30
	6
	2 groups
	0

	15
	4
	1
	1
	31
	NA
	NA
	NA



From the physical layer perspective, the L1 random access procedure encompasses the transmission of random access preamble (Msg1) in a PRACH, random access response (RAR) in a PDSCH (Msg2), Msg3 PUSCH, and PDSCH for contention resolution.
<Unchanged parts omitted>
------------------------------------End of Text Proposal -------------------------------
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