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1	Introduction
This contribution addresses corrections for channel structure aspects of 2-step RACH, including
· issues for contention free MsgA transmission, which is also discussed in detail in [1],
· corrections for determining the frequency hopping pattern,
· requirements for a time gap between PRACH and PUSCH are also provided, 
· support of long PRACH sequence used in NR-U in 2-step RACH. 
[bookmark: _Ref178064866]2	Discussion
2.1 	MsgA configuration for CFRA
In previous RAN1 discussions in the 2-step RACH work item, only parameters for contention based random access were considered. 
In RAN2 #109-e meeting, following agreements were made and a LS [2] is sent to RAN1 regarding the MsgA PUSCH configurations for CFRA:
Agreements for 2-step CFRA:
1	Support dedicated msgA PUSCH resources, i.e non-shared msgA PUSCH resources between CFRA and CBRA. 
2	For dedicated msgA PUSCH resources, the full msgA PUSCH configuration is signaled in RACH-ConfigDedicated

Two alternatives are also provided in the LS which assume multiple PRUs are needed per PRACH slot in RAN2. However, as discussed in [1], only one PRU in one PO is needed in CFRA for MsgA PUSCH transmission in 2-step RACH, which is also the simplest way to avoid additional mapping between preambles and multiple PRUs and to avoid the mapping ratio calculation. 
[bookmark: _Toc37434439]Only one PRU per PRACH slot is used for MsgA PUSCH transmission in CFRA and all preambles in a PRACH slot are mapped to the PRU for CFRA. 
Because RAN2 would like to use the full dedicated signaling to define the PRUs for CFRA, some of the parameters can be signaled with the following values to configure only one PO:
· msgA-PUSCH-ResourceList should be carry only one MsgA-PUSCH-Resource.
· msgA-PUSCH-PreambleGroup-r16 should be set to “groupA”.
· nrofSlotsMsgA-PUSCH-r16 should be set to “one”.
· nrofMsgA-PO-PerSlot-r16 should be set to “one”.
· nrofMsgA-PO-FDM-r16 should be set to “one”.
And we have a proposal below.
[bookmark: _Toc37434440]In a MsgA PUSCH transmission in CFRA, UE is configured with only one PUSCH occasion, assuming only one “MsgA-PUSCH-Resource” in “msgA-PUSCH-ResourceList”, neglects “msgA-PUSCH-PreambleGroup”, and assumes “nrofSlotsMsgA-PUSCH”, “nrofMsgA-PO-PerSlot”, “nrofMsgA-PO-FDM” are equal to one, according to text proposal TP1. 

To configure one PRU in one PO, msgA-PUSCH-NrofPort, nrofDMRS-Sequences can be set to one and only 1 DMRS sequence is configured by msgA-ScramblingID0, captured in below proposal.
[bookmark: _Toc37434441][bookmark: _Hlk37160259]For MsgA PUSCH transmission in CFRA, UE uses DMRS port 0 and only one DMRS sequence, assuming “msgA-PUSCH-NrofPort”, “nrofDMRS-Sequences” are equal to one, “msgA-PUSCH-DMRS-CDM-group” is equal to 0, and the DMRS sequence is provided by msgA-ScramblingID0 in case of CP-OFDM, according to text proposal TP1. 

Some of the issues related to frequency domain resource allocation for MsgA PUSCH need to be clarified due to the usage of full signaling and also due to its definition is in 38.213 instead of being in 38.214.
With the full dedicated signaling, when interlaced MsgA PUSCH is enabled for UEs in CFRA, i.e. any of the higher layer parameters useInterlacePUSCH-Common or useInterlacePUSCH-Dedicated (this dedicated signaling may be available for UEs in CFRA) are set to 'enabled', the interlace index interlaceIndexFirstPOMsgAPUSCH determines the first interlace used by this single PO, which needs to be clarified in clause 8.1A of 38.213 since this parameter is targeted to be used by the 1st PO in CBRA of 2-step RA type while only one PO will be configured for CFRA. When interlace is not enabled, frequencyStartMsgA-PUSCH determines the frequency start of this PO.
For msg3 PUSCH scheduled by RAR or fallback RAR, the frequency domain resource allocation is described in section 8.3 of 38.213. For MsgA PUSCH frequency domain resource allocation, for both CBRA and CFRA of 2-step RA type, it is also described in section 8.1A of 38.213 which needs to be clarified in section 6.1.2.2 of 38.214 in a similar way as that for msg3 PUSCH.
Thus, we have below proposal:
[bookmark: _Toc37434442]Clarify in 38.213 that “interlaceIndexFirstPOMsgAPUSCH” determines the 1st interlace index of the single PO when UE is enabled with interlace PUSCH and clarify in 38.214 that MsgA PUSCH frequency domain resource allocation is determined according to clause 8.1A of 38.213, according to text proposals TP1 and TP2.
For CBRA, there could be collisions between UEs on the same PO and C-RNTI is not known yet, so we agreed to use new formula with preamble ID and RA-RNTI considered for MsgA PUSCH data scrambling sequence initialization.

But for CFRA, there will be no collision of MsgA PUSCH transmission on the dedicated PUSCH occasion and the C-RNTI is available and known by both network and UE. So, data scrambling of MsgA PUSCH in CFRA does not need to be associated to preamble ID or RA-RNTI, and instead it should be associated to C-RNTI.
[bookmark: _Toc37434443]Data scrambling of MsgA PUSCH in CFRA does not need to be associated to preamble ID or RA-RNTI, and should be associated to C-RNTI instead, according to text proposal TP3.
The time domain resource allocation tables are provided in Table 6.1.2.1.1-1 in 38.214 for MsgA PUSCH transmission in CBRA, which can be default tables or a table provided in pusch-ConfigCommon. But for MsgA PUSCH in CFRA, the C-RNTI is known and pusch-Config is also available, so the usage of time domain resource allocation tables in this case should be similar to a normal PUSCH scheduled by DCI 0_0.
[bookmark: _Toc37434444]For MsgA PUSCH transmission in CFRA, the usage of time domain resource allocation tables should be similar to a normal PUSCH scheduled by DCI 0_0, according to text proposal TP4.
A draft LS to reply to RAN2 is provided in [3], and a set of TPs are provided as mentioned above in the MsgA PUSCH resource allocation discussions. Note that in some of the TPs, term “msgA” is also updated to “MsgA” to align with other specifications in RAN1.
--------------------------------------start of TP1 for 38.213 section 8.1A-----------------------------------------
8.1A	PUSCH for Type-2 random access procedure
--------------------------------------unchanged text omitted------------------------------------
For contention-based Type-2 random access procedure, Eeach 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
where ,  is a total number of valid PRACH occasions per 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. 
For contention-free Type-2 random access procedure, one PUSCH occasion with DMRS port 0 is used per PRACH slot, a single DMRS sequence is provided by msgA-ScramblingID0, only one MsgA-PUSCH-Resource is carried in msgA-PUSCH-ResourceList, the values of nrofSlotsMsgA-PUSCH, nrofMsgA-PO-PerSlot, nrofMsgA-PO-FDM, msgA-PUSCH-NrofPort and nrofDMRS-Sequences are equal to one and the value of msgA-PUSCH-DMRS-CDM-group is equal to 0. If any of the higher layer parameters useInterlacePUSCH-Common or useInterlacePUSCH-Dedicated are set to 'enabled' for the UE in contention-free Type-2 random access procedure, the first interlace for the MsgA PUSCH transmission is determined by interlaceIndexFirstPOMsgAPUSCH.
--------------------------------------------unchanged text omitted------------------------------------------
-----------------------------------------------------end of TP1 ------------------------------------------------------------
--------------------------------------start of TP2 for 38.214 section 6.1.2.2-----------------------------------------
[bookmark: _Toc11352145][bookmark: _Toc20318035][bookmark: _Toc27299933][bookmark: _Toc29673206][bookmark: _Toc29673347][bookmark: _Toc29674340][bookmark: _Toc36645570]6.1.2.2	Resource allocation in frequency domain
The UE shall determine the resource block assignment in frequency domain using the resource allocation field in the detected PDCCH DCI except for a PUSCH transmission scheduled by a RAR UL grant or fallbackRAR UL grant, in which case the frequency domain resource allocation is determined according to clause 8.3 of [6, 38.213] or a MsgA PUSCH transmission with frequency domain resource allocation determined according to clause 8.1AX.Y of [6, 38.213] respectively. Three uplink resource allocation schemes type 0, type 1 and type 2 are supported. Uplink resource allocation scheme type 0 is supported for PUSCH only when transform precoding is disabled. Uplink resource allocation scheme type 1 and type 2 are supported for PUSCH for both cases when transform precoding is enabled or disabled.
--------------------------------------unchanged text omitted------------------------------------
--------------------------------------------------------end of TP2 ----------------------------------------------------------
--------------------------------------start of TP3 for 38.211 section 6.3.1.1-----------------------------------------
[bookmark: _Toc19796417][bookmark: _Toc26459643][bookmark: _Toc29230292][bookmark: _Toc36026551]6.3.1.1	Scrambling
----------------------------------------unchanged text omitted--------------------------------------
The scrambling sequence generator shall be initialized with 

where

-	 equals the higher-layer parameter dataScramblingIdentityPUSCH if configured and the RNTI equals the C-RNTI, MCS-C-RNTI, SP-CSI-RNTI or CS-RNTI, and the transmission is not scheduled using DCI format 0_0 in a common search space;
[bookmark: _Hlk26377062][bookmark: _Hlk26377073]-	 equals the higher-layer parameter msgA-dataScramblingIdentity if configured and the PUSCH transmission is triggered by a Type-2 contention-based random access procedure as described in clause 8.1A of [5, TS 38.213];

-	 otherwise
-	 is the index of the random-access preamble transmitted for mMsgA as described in clause 5.1.3A of [11, TS 38.321]
and where [image: ] equals the RA-RNTI for mMsgA in contention-based random access or C-RNTI for MsgA in contention-free random access, and otherwise corresponds to the RNTI associated with the PUSCH transmission as described in clause 6.1 of [6, TS 38.214] and clause 8.3 of [5, TS 38.213].
-----------------------------------------unchanged text omitted--------------------------------------
-------------------------------------------------------end of TP3 -----------------------------------------------------------
-------------------------------------start of TP4 for 38.214 section 6.1.2.1.1---------------------------------------
[bookmark: _Toc11352144][bookmark: _Toc20318034][bookmark: _Toc27299932][bookmark: _Toc29673205][bookmark: _Toc29673346][bookmark: _Toc29674339][bookmark: _Toc36645569]6.1.2.1.1	Determination of the resource allocation table to be used for PUSCH
-----------------------------------------unchanged text omitted---------------------------------------
[bookmark: _Hlk512342368]Table 6.1.2.1.1-1 of 38.214: Applicable PUSCH time domain resource allocation for common search space and DCI format 0_0 in UE specific search space
	[bookmark: _Hlk512342651]RNTI
	PDCCH search space
	pusch-ConfigCommon includes pusch-TimeDomainAllocationList
	pusch-Config includes pusch-TimeDomainAllocationList
	PUSCH time domain resource allocation to apply

	PUSCH scheduled by MAC RAR as described in clause 8.2 of [6, TS 38.213] or MAC fallback RAR as described in clause X.Y of [6, 38.213] or for MsgA PUSCH transmission in contention based random access
	No
	-
	Default A

	
	Yes
	
	pusch-TimeDomainAllocationList provided in pusch-ConfigCommon

	C-RNTI, MCS-C-RNTI, TC-RNTI, CS-RNTI
	Any common search space associated with CORESET 0
	No
	-
	Default A

	
	
	Yes
	
	pusch-TimeDomainAllocationList provided in pusch-ConfigCommon

	C-RNTI, MCS-C-RNTI, TC-RNTI, CS-RNTI, SP-CSI-RNTI
	Any common search space not associated with CORESET 0,
DCI format 0_0 in
UE specific search space,
Or MsgA PUSCH transmission in contention free random access
	No
	No
	Default A

	
	
	Yes
	No
	pusch-TimeDomainAllocationList provided in pusch-ConfigCommon 

	
	
	No/Yes
	Yes
	pusch-TimeDomainAllocationList provided in pusch-Config


------------------------------------------unchanged text omitted---------------------------------------
----------------------------------------end of TP4 for 38.214 section 6.1.2.1.1--------------------------------------

2.2	Preamble to PUSCH mapping in case of frequency hopping
The following has been agreed in RAN1 to support frequency hopping of MsgA PUSCH, which is captured in sub-clause 8.1A of 38.213.
Agreements:
· Intra-slot frequency hopping per PO for msgA is configurable using a per msgA configuration
· The hopping pattern is based on the msg 3 hopping pattern in Rel.15
· FH parameters are UL BWP-specific
· FFS whether or not have a guard period between the hop
· FFS whether or not there is an issue for the consecutive POs in time
· No inter-slot frequency hopping and no repetition for msgA PUSCH in Rel-16
But when frequency hopping is enabled for MsgA PUSCH, different hops selected for the mapping from preambles may result in different mapping in some cases. And RAN1 have the following agreements on the mapping between MsgA preamble and MsgA PUSCH, which is also captured in sub-clause 8.1A of 38.213:
Agreements:
· The ordering of the msgA PRACH preambles within an msgA association period is
· 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
Agreements:
Update the previous agreement as the following:
· Each M (M>=1) consecutive PRACH preambles are mapped to valid PUSCH resource units (PRUs) within an msgA association period is updated in the following order:
· First, in increasing order of frequency resource indexes for frequency multiplexed PUSCH occasions
· Second, in increasing order of DMRS indexes within a single PUSCH occasion
· FFS DMRS indexes for DMRS ports and/or sequences 
· DMRS indexes within a single PUSCH occasion are in increasing order of DMRS port first and DMRS sequences second. 
· 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

As an example, 2 ROs correspond to one PO set with 2 POs and intra-slot hopping is enabled. When the POs have same ordering in frequency domain as illustrated in Figure 1 below, no matter if hop1 or hop2 is selected for the preamble to PRU mapping, the mapping result will be the same.
[image: ]
Figure 1. POs in same order in frequency domain for 2 hops
When the POs have different ordering in frequency domain, e.g. when the set of POs in the 1st hop are in the middle of the BWP while [image: ] is the indicated frequency offset for the 2nd hop, as illustrated in Figure 2 below, selecting hop1 or hop2 for the preamble to PRU mapping will have different results since the preambles are mapped to POs in the order of frequency first according to the agreements above.
[image: ]
Figure 2. POs in different order in frequency domain for 2 hops
So we have following observation.
[bookmark: _Toc31029186][bookmark: _Toc37434436]Selecting different hops for the preamble to PRU mapping will have different mapping results when POs in different hops have different ordering in the frequency domain.
A simple way to solve this issue is to select the first hop to determine the preamble to PUSCH mapping, and we have following proposal:
[bookmark: _Toc31029188][bookmark: _Toc37434445]When frequency hopping of MsgA PUSCH is enabled, the first hop is selected to determine the preamble to MsgA PUSCH mapping, according to text proposal TP5.
-----------------------------------------start of TP5 for 38.213 section 8.1A-----------------------------------------
8.1A	PUSCH for Type-2 random access procedure
--------------------------------------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
where ,  is a total number of valid PRACH occasions per 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. For a PUSCH transmission with frequency hopping in a slot, when indicated by msgA-intraSlotFrequencyHopping for the active UL BWP, the first hop is selected to determine the mapping from preambles to PUSCH occasions.
--------------------------------------unchanged text omitted------------------------------------
------------------------------------------------------end of TP5--------------------------------------------------------------
2.3 	Gap requirement between MsgA preamble and PUSCH 
[bookmark: _Hlk37083254]In the RAN1 #99 meeting, the following agreement was made on the gap requirement between a MsgA preamble and MsgA PUSCH that applies only to licensed band operation.
Agreements:
· The minimum transmission gap between the end of msgA PRACH and the beginning of msgA PUSCH (guard time excluded) is no less than Ngap symbols, as specified in TS 38.213, i.e., 2 or 4 symbols depending on the SCS
· This is not applied for NR-U
· Note: This is aligned with Rel-15

In CBRA, the issue is that the current agreed MsgA PUSCH configurations and the preamble to PRU mapping methods may provide a MsgA that has a gap that does not meet the requirement above. In this case, UE may need to select a 4-step RA type or select a different PRACH resource or discard the MsgA transmission. 
In CFRA, the network may need to allocate a 2-step CFRA resource to meet the gap requirement in licensed operation for the UEs in the MsgA PUSCH configuration in dedicated signaling. But RAN2 has agreed to use full signaling for MsgA PUSCH configurations for CFRA similar to CBRA, so it’s also possible that a MsgA resource that has a gap does not meet the requirement may be assigned to a UE in CFRA of 2-step RA type.
[bookmark: _Toc37434437]According to current MsgA PUSCH configuration and preamble to PRU mapping, UE may determine a MsgA that does not meet the gap requirement between the MsgA preamble and MsgA PUSCH for operation in licensed band.
In this case, to switch to a 4-step RA type if configured is a possible solution. Another way is to allow preamble only MsgA transmission, which can be applied no matter whether 4-step RA is configured or not and is preferred so that the RA type selection can still be the same as agreed and as described in the MAC specification. If 4-step RA is configured, and when the network receives a preamble only MsgA, it can either fall back or do nothing so that UE will make another reattempt of 2-step RA. If 4-step RA is not supported, UE will only rely on the reattempt of MsgA in 2-step RA.
Based on the discussions and observations above, we have following proposal:
[bookmark: _Toc37434446]If the MsgA resource the UE determines does not meet the gap requirement between MsgA preamble and PUSCH, the PUSCH is not transmitted, according to text proposal TP6.
[bookmark: _Hlk37083117]Another issue raised in the UE capability discussions in NR-U topic is whether a minimum gap should also be required for unlicensed operation.
Actually when this gap requirement in NR 2-step RACH work item in RAN1 was discussed, this requirement was only allowed for licensed band considering that an additional LBT operation can be avoided if there is less than a 16 us gap between the PRACH and PUSCH parts of MsgA. If a zero symbol gap is supported instead of the 2 or 4 symbol gap as for licensed bands, then there exist PRACH configurations that would fulfill the less than 16 us requirement, thus avoiding the additional LBT operation. This is beneficial in terms of reduced access latency.
[bookmark: _Toc37434438]Support of a zero-symbol gap (N = 0) between the PRACH and PUSCH parts of MsgA can eliminate an extra LBT operation for several PRACH formats for NR-U.
So, it is preferred that UEs in 2-step RACH in unlicensed spectrum support no gap (N = 0) between MsgA preamble and MsgA PUSCH. Based on currently text in 38.213, zero gap is already required since the spec says nothing about NR-U, which means the logical interpretation is that  for NR-U, but it is better to be clear in the specifications so that there is no guessing. Besides, it’s better to write the spec in terms of “operation with shared spectrum channel access” rather than “for operation without shared spectrum channel access”. So some text update is needed as provided also in TP6.
[bookmark: _Toc37434447]The presently specified zero-symbol gap (N = 0) requirement between the PRACH and PUSCH parts of MsgA, i.e. gap-less MsgA, is not changed for 2-step RA for operation with shared spectrum channel access, but the operation is clarified according to text proposal TP6.
[bookmark: _Hlk37021888]---------------------------------------start of TP6 for 38.213 section 8.1A-----------------------------------------
[bookmark: _Toc29894831][bookmark: _Toc29899130][bookmark: _Toc29899548][bookmark: _Toc29917285][bookmark: _Toc36498159]8.1A	PUSCH for Type-2 random access procedure
For a Type-2 random access procedure, a UE transmits a PUSCH, when applicable, after transmitting a PRACH. The UE encodes a transport block provided for the PUSCH transmission using redundancy version number 0. For operation without shared spectrum channel access, tThe PUSCH transmission is after the PRACH transmission by at least  symbols where  for  or ,  for  or , and  is the SCS configuration for the active UL BWP. For operation with shared spectrum channel access, the UE assumes N = 0.
A UE does not transmit a PUSCH in a PUSCH occasion if the PUSCH occasion associated with a DMRS resource is not mapped to a preamble of valid PRACH occasions or if the time gap between the PUSCH occasion and corresponding PRACH occasion is less than  symbols for operation without shared spectrum channel access. A UE can transmit a PRACH preamble in a valid PRACH occasion if the PRACH preamble is not mapped to a valid PUSCH occasion.
------------------------------------------unchanged text omitted------------------------------------------
--------------------------------------------------------end of TP6------------------------------------------------------------
2.4 	Support of long PRACH root sequence defined in NR-U for 2-step RACH
A LS [4] was sent from RAN2 to RAN1 asking whether the long PRACH root sequence agreed in NR-U should be supported for 2-step RA for operation with shared spectrum channel access.
Since NR-U is an important use case for 2-step RACH which can reduce the LBT and RA delay especially when MsgA can use a single LBT, it is beneficial that 2-step RACH supports all PRACH root sequences that are supported in NR-U.
RAN1 designs for 2-step RACH target full flexibility in RACH configurations, and so RAN1 agreed that all PRACH formats used by 4-step RACH should be supported in 2-step RACH. Excluding the new PRACH root sequences would be inconsistent with RAN1 designs and with the agreement.
So, we have the following proposal and corresponding reply LS [5] to RAN2.
[bookmark: _Toc37434448]Support the long PRACH root sequence in 2-step RACH for operation with shared spectrum channel access.
Conclusion
In the previous sections we made the following observations: 
[bookmark: _GoBack]Observation 1	Selecting different hops for the preamble to PRU mapping will have different mapping results when POs in different hops have different ordering in the frequency domain.
Observation 2	According to current MsgA PUSCH configuration and preamble to PRU mapping, UE may determine a MsgA that does not meet the gap requirement between the MsgA preamble and MsgA PUSCH for operation in licensed band.
Observation 3	Support of a zero-symbol gap (N = 0) between the PRACH and PUSCH parts of MsgA can eliminate an extra LBT operation for several PRACH formats for NR-U.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Only one PRU per PRACH slot is used for MsgA PUSCH transmission in CFRA and all preambles in a PRACH slot are mapped to the PRU for CFRA.
Proposal 2	In a MsgA PUSCH transmission in CFRA, UE is configured with only one PUSCH occasion, assuming only one “MsgA-PUSCH-Resource” in “msgA-PUSCH-ResourceList”, neglects “msgA-PUSCH-PreambleGroup”, and assumes “nrofSlotsMsgA-PUSCH”, “nrofMsgA-PO-PerSlot”, “nrofMsgA-PO-FDM” are equal to one, according to text proposal TP1.
Proposal 3	For MsgA PUSCH transmission in CFRA, UE uses DMRS port 0 and only one DMRS sequence, assuming “msgA-PUSCH-NrofPort”, “nrofDMRS-Sequences” are equal to one, “msgA-PUSCH-DMRS-CDM-group” is equal to 0, and the DMRS sequence is provided by msgA-ScramblingID0 in case of CP-OFDM, according to text proposal TP1.
Proposal 4	Clarify in 38.213 that “interlaceIndexFirstPOMsgAPUSCH” determines the 1st interlace index of the single PO when UE is enabled with interlace PUSCH and clarify in 38.214 that MsgA PUSCH frequency domain resource allocation is determined according to clause 8.1A of 38.213, according to text proposals TP1 and TP2.
Proposal 5	Data scrambling of MsgA PUSCH in CFRA does not need to be associated to preamble ID or RA-RNTI, and should be associated to C-RNTI instead, according to text proposal TP3.
Proposal 6	For MsgA PUSCH transmission in CFRA, the usage of time domain resource allocation tables should be similar to a normal PUSCH scheduled by DCI 0_0, according to text proposal TP4.
Proposal 7	When frequency hopping of MsgA PUSCH is enabled, the first hop is selected to determine the preamble to MsgA PUSCH mapping, according to text proposal TP5.
Proposal 8	If the MsgA resource the UE determines does not meet the gap requirement between MsgA preamble and PUSCH, the PUSCH is not transmitted, according to text proposal TP6.
Proposal 9	The presently specified zero-symbol gap (N = 0) requirement between the PRACH and PUSCH parts of MsgA, i.e. gap-less MsgA, is not changed for 2-step RA for operation with shared spectrum channel access, but the operation is clarified according to text proposal TP6.
Proposal 10	Support the long PRACH root sequence in 2-step RACH for operation with shared spectrum channel access.
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