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1	Introduction
This contribution covers corrections for procedure aspects of 2-step RACH.  Fixes for the MsgA PUSCH configuration to preamble group mapping, PDCCH search space for MsgB, MsgB HARQ-ACK timing offset, MsgB transport block scaling, use of CSI-RS in handover with contention free operation, and checks of SFN bit validity for MsgB reception are proposed.
[bookmark: _Ref178064866]2	Discussion
2.1 	Number of preamble groups and PUSCH configurations for msgA
In RAN1 discussions on the 2-step RACH work item, the following agreements were made regarding the relationship between msgA preamble groups and msgA PUSCH configurations, including that the msgA PUSCH configuration will be one to one mapped to, and determined by, the preamble group for both RRC idle/inactive and RRC connected mode.
Agreement:
· For RRC_INACTIVE/IDLE state, at least support up to two msgA PUSCH configurations for Rel.16
o  Using different preamble groups for the indications of different configurations in case of two configurations
Agreements:
The preambles in a preamble group in each PRACH slot are mapped to the PRUs that are determined by the signaled single offset related to the PRACH slot per MsgA PUSCH configuration.
Agreements:
· For RRC_CONNECTED state
· Confirm the working assumption that the preamble group based method as defined for RRC_IDLE/INACTIVE state is reused for the indication of multiple configurations.
· The number of msgA PUSCH configuration(s) can be different from that in RRC RRC_IDLE/INACTIVE state.
· PRACH configuration(s) and msgA PUSCH configuration(s) are both cell specific and configured per BWP
· The number of preamble groups for 2-step RACH should be aligned with the number of msgA PUSCH configurations in a BWP

Furthermore, it was agreed to calculate the mapping ratio for msgA PUSCH per configuration, i.e. per preamble group, in the SSB-to-RO association pattern period:
Agreements:
· Preamble to PRU mapping ratio is:
· A single value per configuration, which is implicitly derived by the total numbers of valid preambles and valid PRUs in the SSB-to-RO association pattern period
· It is up to gNB implementation to make sure the value does not vary across different periods.
· M preambles are mapped to one PRU, M=ceiling(N_pre/N_pru)
· where N_pre and N_pru are respectively the total numbers of valid preambles and valid PRUs in the SSB-to-RO association pattern period
Thus, we have following observation and proposals:
Observation 1 [bookmark: _Toc32584953]The current specifications do not map msgA PUSCH configurations to msgA preamble groups, nor do they calculate the mapping ratio per msgA PUSCH configuration.
Proposal 1 [bookmark: _Toc32588732]Capture the agreements mapping each msgA PUSCH configuration to a msgA preamble group and that calculate the mapping ratio per msgA PUSCH configuration, according to the text proposal TP1.

A corresponding text proposal on msgA PUSCH in 3GPP TS 38.213 V16.0.0 is also provided below:
-----------------------------------start of TP1 for 38.213 section 8.1A------------------------------------
[bookmark: _Toc29894831][bookmark: _Toc29899130][bookmark: _Toc29899548][bookmark: _Toc29917285]8.1A	PUSCH for Type-2 random access procedure
------------------------------------------------Unchanged Text Omitted------------------------------------------
A UE does not transmit a PUSCH in a PUSCH occasion if the PUSCH occasion is not mapped to a valid PRACH occasions. A UE can transmit a PRACH in a valid PRACH occasion if the PRACH occasion is not mapped to a valid PUSCH occasion.
A mapping between PRACH occasions and PUSCH occasions is per PUSCH configuration. A number of msgA PUSCH configurations are one to one mapped to a same number of msgA preamble groups per BWP.
A UE determines time resources and frequency resources for PUSCH occasions in an active UL BWP from msgA-PUSCH-config for the active UL BWP. If the active UL BWP is not the initial UL BWP and msgA-PUSCH-config is not provided for the active UL BWP, the UE uses the msgA-PUSCH-config provided for the initial active UL BWP.
------------------------------------------------Unchanged Text Omitted------------------------------------------
A PUSCH occasion for PUSCH transmission is defined by a set of frequency resources, time resources, and is associated with a DMRS configuration, from a number  of DMRS configurations provided by msgA-DMRS-Configuration.
A consecutive number of  preamble indexes in a preamble group from valid PRACH occasions in a 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
-	first, in increasing order of frequency resource indexes  for frequency multiplexed PUSCH occasions
-	second, in increasing order of DMRS indexes within a PUSCH occasion, where a DMRS 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 preambles in one preamble group in valid PRACH occasions per association pattern period, and  is a total number of valid sets of PUSCH occasions per association pattern period multiplied by the number of DMRS indexes per valid PUSCH occasion per PUSCH configuration in msgA-PUSCH-ResourceList. 
A PUSCH occasion is valid if it does not overlap in time and frequency with any PRACH occasion associated with either a Type-1 random access procedure or a Type-2 random access procedure. Additionally, if a UE is provided tdd-UL-DL-ConfigurationCommon, a PUSCH occasion is valid if 
-	it is within UL symbols, or 
-	it does not precede a SS/PBCH block in the PUSCH slot and starts at least  symbols after a last downlink symbol and at least  symbols after a last SS/PBCH block symbol, where  is provided in Table 8.1-2.
-----------------------------------end of TP1 -----------------------------------

2.2 	MsgB-RNTI and Search Space for PDCCH scheduling MsgB 
In the RAN1 #98bis meeting, the following PDCCH search space related agreements were made for MsgB:
Agreements:
· For 2-step RACH, no new CORESET for MsgB is defined.
Agreements:
· (Working assumption) For the PDCCH associated with MsgB, MsgB is received on the ra-SearchSpace.
· In the reply LS to RAN2, adding “Up to RAN2 to decide whether or not to use RNTI to differentiate Msg 2 vs. Msg. B, for which RAN1 respectfully requests RAN2 to inform RAN1 the decision once made”.

And in the RAN2 #108 meeting, it was agreed that different RNTI values are used to distinguish the MsgB and legacy RAR:

Agreements: 
1 The RA response window is extended up to 40ms for 2-step RACH. 
2 From RAN2 perspective, 2bit LSB of the SFN is included in the DCI scheduling msgB
3	A “fixed” offset is added to the RA-RNTI formula to extend the RA-RNTI space.  The Rapporteur of MAC will included it in the MAC CR.  

The UE behaviors when monitoring the ra-SearchSpace and when RA-RNTI is provided should also be naturally valid for the case when MsgB-RNTI is provided in section 10.1 of 38.213.
In 38.213 V16.0.0, RA-RNTI was assumed for MsgB, but RAN2 agreed to introduce MsgB-RNTI distinct from the RA-RNTI. Furthermore, the notation ‘msgB-RNTI’ and ‘MsgB-RNTI’ is already used in 38.212 and 38.214. In order to differentiate Msg2 and MsgB, we need to use MsgB-RNTI for MsgB instead of RA-RNTI. 
Based on the above, and also to align with the usage of MsgB-RNTI for MsgB in other specifications, we have the following proposal:
Observation 2 [bookmark: _Toc32584954]MsgB is not presently included in PDCCH search spaces in 38.213, and MsgB-RNTI should be used for this purpose.
Observation 3 [bookmark: _Toc32584955]MsgB search space behavior can be based on that of RA-RNTI.
Proposal 2 [bookmark: _Toc32588733]Capture the usage of ra-SearchSpace and the UE behaviors for the MsgB monitoring in section 10.1 of 38.213 and use MsgB-RNTI instead of RA-RNTI, according to the text proposal TP2.

------------------------------------------start of TP2 for 38.213 section 10.1----------------------------------------
[bookmark: _Toc12021486][bookmark: _Toc20311598][bookmark: _Toc26719423][bookmark: _Toc29894858][bookmark: _Toc29899157][bookmark: _Toc29899575][bookmark: _Toc29917312][bookmark: _Ref491451763][bookmark: _Ref491466492]10.1	UE procedure for determining physical downlink control channel assignment 
A set of PDCCH candidates for a UE to monitor is defined in terms of PDCCH search space sets. A search space set can be a CSS set or a USS set. A UE monitors PDCCH candidates in one or more of the following search spaces sets
-	a Type0-PDCCH CSS set configured by pdcch-ConfigSIB1 in MIB or by searchSpaceSIB1 in PDCCH-ConfigCommon or by searchSpaceZero in PDCCH-ConfigCommon for a DCI format with CRC scrambled by a SI-RNTI on the primary cell of the MCG
-	a Type0A-PDCCH CSS set configured by searchSpaceOtherSystemInformation in PDCCH-ConfigCommon for a DCI format with CRC scrambled by a SI-RNTI on the primary cell of the MCG
-	a Type1-PDCCH CSS set configured by ra-SearchSpace in PDCCH-ConfigCommon for a DCI format with CRC scrambled by a RA-RNTI, a MsgB-RNTI or a TC-RNTI on the primary cell
-	a Type2-PDCCH CSS set configured by pagingSearchSpace in PDCCH-ConfigCommon for a DCI format with CRC scrambled by a P-RNTI on the primary cell of the MCG
-	a Type3-PDCCH CSS set configured by SearchSpace in PDCCH-Config with searchSpaceType = common for DCI formats with CRC scrambled by INT-RNTI, SFI-RNTI, TPC-PUSCH-RNTI, TPC-PUCCH-RNTI, TPC-SRS-RNTI, CI-RNTI, or PS-RNTI and, only for the primary cell, C-RNTI, MCS-C-RNTI, or CS-RNTI(s), and
-	a USS set configured by SearchSpace in PDCCH-Config with searchSpaceType = ue-Specific for DCI formats with CRC scrambled by C-RNTI, MCS-C-RNTI, SP-CSI-RNTI, CS-RNTI(s), SL-RNTI, SL-CS-RNTI, or SL-L-CS-RNTI.
--------------------------------------unchanged text omitted------------------------------------
If a UE is provided 
-	one or more search space sets by corresponding one or more of searchSpaceZero, searchSpaceSIB1, searchSpaceOtherSystemInformation, pagingSearchSpace, ra-SearchSpace, and 
-	a C-RNTI, an MCS-C-RNTI, a CS-RNTI, a SL-RNTI, a SL-CS-RNTI, or a SL-L-CS-RNTI
the UE monitors PDCCH candidates for DCI format 0_0 and DCI format 1_0 with CRC scrambled by the C-RNTI, the MCS-C-RNTI, or the CS-RNTI in the one or more search space sets in a slot where the UE monitors PDCCH candidates for at least a DCI format 0_0 or a DCI format 1_0 with CRC scrambled by SI-RNTI, RA-RNTI, MsgB-RNTI or P-RNTI.
If a UE is provided 
-	one or more search space sets by corresponding one or more of searchSpaceZero, searchSpaceSIB1, searchSpaceOtherSystemInformation, pagingSearchSpace, ra-SearchSpace, or a CSS set by PDCCH-Config, and 
-	a SI-RNTI, a P-RNTI, a RA-RNTI, a MsgB-RNTI, a SFI-RNTI, an INT-RNTI, a TPC-PUSCH-RNTI, a TPC-PUCCH-RNTI, or a TPC-SRS-RNTI
then, for a RNTI from any of these RNTIs, the UE does not expect to process information from more than one DCI format with CRC scrambled with the RNTI per slot.
--------------------------------------unchanged text omitted------------------------------------
A UE does not expect to detect, in a same PDCCH monitoring occasion, a DCI format with CRC scrambled by a SI-RNTI, RA-RNTI, MsgB-RNTI, TC-RNTI, P-RNTI, C-RNTI, CS-RNTI, or MCS-RNTI and a DCI format with CRC scrambled by a SL-RNTI or a SL-CS-RNTI for scheduling respective PDSCH and PSSCH receptions on a same serving cell.
----------------------------------------end of TP2 --------------------------------

2.3 	Time requirement between MsgB and the PUCCH for MsgB HARQ feedback
In NR Rel-15, we have following requirement on the minimum timing gap between the msg4 PDSCH and the PUCCH for the HARQ-ACK feedback from section 8.4 of 38.213:
A minimum time between the last symbol of the PDSCH reception and the first symbol of the corresponding PUCCH transmission with the HARQ-ACK information is equal to  msec.
For Msg3 scheduled by RAR, the minimum time gap between RAR and Msg3 PUSCH is required to be  according to following text copied from section 8.3 of 38.213:
The UE may assume a minimum time between the last symbol of a PDSCH reception conveying a RAR message with a RAR UL grant and the first symbol of a corresponding PUSCH transmission scheduled by the RAR UL grant is equal to  msec, where  is a time duration of  symbols corresponding to a PDSCH processing time for UE processing capability 1 when additional PDSCH DM-RS is configured,  is a time duration of  symbols corresponding to a PUSCH preparation time for UE processing capability 1 [6, TS 38.214] and, for determining the minimum time, the UE considers that  and  correspond to the smaller of the SCS configurations for the PDSCH and the PUSCH. For , the UE assumes  [6, TS 38.214].
For the actual time domain resource allocation of Msg3, an additional [image: ] slots is added on top of the k2 value indicated in the TDRA table when the Msg3 PUSCH transmission is the 1st uplink transmission after the PRACH:
With reference to slots for a PUSCH transmission scheduled by a RAR UL grant, if a UE receives a PDSCH with a RAR message ending in slot  for a corresponding PRACH transmission from the UE, the UE transmits the PUSCH in slot [image: ], where [image: ] and [image: ] are provided in [6, TS 38.214]. 
And during the RAN1 #99 discussions, we agreed that since the PUCCH for MsgB PDSCH HARQ feedback is the 1st uplink message after MsgA, it might be better also to consider some additional delta time gap similar to msg3 (see the table below), on top of the 3 bits signalling which is similar to the k2 value in the TDRA table for PUSCH.
Table 6.1.2.1.1-5: Definition of value Δ
	µPUSCH
	Δ

	0
	2

	1
	3

	2
	4

	3
	6



Thus, we had following agreement:
Agreements:
· PDSCH-to-HARQ_feedback timing indicator is only signalled in the successRAR
· Number of bits used to indicate the PDSCH-to-HARQ_feedback timing indicator is 3 bits.
· FFS the timing for UE to transmit HARQ-ACK information should be in the slot of  n+k+delta, where delta is defined by Table 6.1.2.1.1-5 in 38.214, where n is the slot index of receiving MsgB, and k is given by PDSCH-to-HARQ-timing-indicator with value range of {1, 2, 3, 4, 5, 6, 7, 8}.
Then a concern was raised on the minimum value of the indicated slot offset, considering the minimum k2 values in some of the rows of the default TDRA tables for PUSCH may be larger than 1, which is why a t is added, and whether this t can be 0 would be further discussed in the CR stage due to limited time in RAN1#99.
Agreements:
· The minimum gap between the last symbol of msgB PDSCH and the first symbol of PUCCH transmission carrying HARQ-ACK to msgB PDSCH for a UE is assumed to be no less than the UE PDSCH processing procedure time given by NT,1+0.5+t ms, where NT,1 is the PDSCH processing time for UE processing capability 1 in TS 38.214-5.3. 
· The indicated timing for UE to transmit HARQ-ACK information should be in the slot determined by ceiling(n+k+delta+t/slot duration), where n is the slot index of receiving MsgB PDSCH, and k is given by PDSCH-to-HARQ-timing-indicator with value range of {1, 2, 3, 4, 5, 6, 7, 8}.
· [working assumption] where delta is defined by Table 6.1.2.1.1-5 in 38.214
· t >=0, to address in the CR stage the value of t
· If t =0, the consequence needs to be discussed
As is known, even in Rel-15, according to the table below that determines the TDRA table of Msg3, a SIB1 configured TDRA table, i.e. pusch-TimeDomainAllocationList provided in pusch-ConfigCommon, instead of the default table can be used by Msg3, which means the k2 value can be 0. So we cannot see the necessity to introduce any increase on the minimum value of the 3 bit signaled slot level offset (already 1 slot in minimum) for the TDRA of the PUCCH for MsgB HARQ feedback, and therefore t can be fixed to be zero. 
[bookmark: _Hlk512342368]Table 6.1.2.1.1-1 in 38.214 V16.0.0: 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
	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
	No
	No
	Default A

	
	
	Yes
	No
	pusch-TimeDomainAllocationList provided in pusch-ConfigCommon 

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



According to the discussions and observations above, we have the following proposal and the corresponding TP3.
Observation 4 [bookmark: _Toc32584956]Rel-15 UEs must support Msg3 transmission at  slots after the RAR, while the earliest MsgB HARQ-ACK must be transmitted at is +1+t slots after the RAR. Therefore, MsgB HARQ-ACK timing seems less difficult than the timing for Msg3 transmission, even with t=0.
Proposal 3 [bookmark: _Toc32588734]t is fixed to be zero according to TP3.

--------------------------------------start of TP3 for 38.213 section 8.2A--------------------------------------
[bookmark: _Toc29894833][bookmark: _Toc29899132][bookmark: _Toc29899550][bookmark: _Toc29917287]8.2A	Random access response - Type-2 random access procedure
------------------------------------------------Unchanged Text Omitted------------------------------------------
If the UE detects the DCI format 1_0, with CRC scrambled by the corresponding RA-RNTI, and a transport block in a corresponding PDSCH within the window, the UE passes the transport block to higher layers. The higher layers indicate to the physical layer
-	an uplink grant if the RAR message(s) is for fallbackRAR and a random access preamble identity (RAPID) associated with the PRACH transmission is identified, and the UE procedure continues as described in Clause 8.2 when the UE detects a RAR UL grant, or
-	transmission of a PUCCH with HARQ-ACK information having ACK value if the RAR message(s) is for successRAR, where 
-	a PUCCH resource for the transmission of the PUCCH is indicated by PUCCH resource indicator field of 4 bits in the successRAR from a PUCCH resource set that is provided by pucch-ResourceCommon 
-	a slot for the PUCCH transmission is indicated by a PDSCH-to-HARQ_feedback timing indicator field of 3 bits in the successRAR having a value  from {1, 2, 3, 4, 5, 6, 7, 8} and, with reference to slots for PUCCH transmission having duration , the slot is determined as  where  is a slot of the PDSCH reception,  is as defined for PUSCH transmission in Table 6.1.2.1.1-5 of [6, TS 38.214], and 
-	the UE does not expect the first symbol of the PUCCH transmission to be after the last symbol of the PDSCH reception by a time smaller than  msec where  is the PDSCH processing time for UE processing capability 1 [6, TS 38.214]
-	the PUCCH transmission is with a same spatial domain transmission filter and in a same active UL BWP as a last PUSCH transmission
------------------------------------------------Unchanged Text Omitted------------------------------------------
----------------------------------------------end of TP3-------------------------------------
2.4 TB scaling of msgB
As agreed in RAN1, TB scaling is applied also for MsgB, which is captured in the text part but missed in the title of Table 5.1.3.2-2 in TS38.214 16.0.0. So we have the proposal below:
Proposal 4 [bookmark: _Toc32588735]Include MsgB-RNTI in the title of Table 5.1.3.2-2 in TS38.214 according to the text proposal TP4
------------------------------------------start of TP4 38.214 section 5.1.3.2-----------------------------------
[bookmark: _Toc11352092][bookmark: _Toc20317982][bookmark: _Toc27299880][bookmark: _Toc29673145][bookmark: _Toc29673286][bookmark: _Toc29674279]5.1.3.2	Transport block size determination
------------------------------------------------Unchanged Text Omitted------------------------------------------

For the PDSCH assigned by a PDCCH with DCI format 1_0 with CRC scrambled by P-RNTI, or RA-RNTI, MsgB-RNTI, TBS determination follows the steps 1-4 with the following modification in step 2: a scaling  is applied in the calculation of Ninfo, where the scaling factor is determined based on the TB scaling field in the DCI as in Table 5.1.3.2-2.
Table 5.1.3.2-2: Scaling factor of Ninfo for P-RNTI, and RA-RNTI and MsgB-RNTI
	TB scaling field
	Scaling factor S

	00
	1

	01
	0.5

	10
	0.25

	11
	



The NDI and HARQ process ID, as signalled on PDCCH, and the TBS, as determined above, shall be reported to higher layers.
-----------------------------------------------end of TP4---------------------------------------------

2.5	CSI-RS resource for 2-step CFRA
In NR Rel-15, for Msg1 preamble resource selection with CFRA ordered from higher layers in 4-step RA, either an SSB resource or a CSI-RS resource might be used as a path loss reference. For 2-step RA, CFRA was agreed to be supported for the handover case, for which it should be also possible to use path loss measurement on CSI-RS to determine the MsgA resource for the preamble part.
In section 5.1 of 38.214, the UE may assume that the DM-RS port of PDSCH is quasi co-located with the SS/PBCH block or the CSI-RS resource the UE used for RACH association when receiving MsgB PDSCH.
In section 8.2 of 38.213, the UE may assume the same DM-RS antenna port quasi co-location properties as for an SS/PBCH block or a CSI-RS resource that the UE used for PRACH association, when receiving RAR in 4-step RA. But in section 8.2A, this assumption is missed for receiving MsgB.
So we have the proposal below.  Note that the proposal also captures the test for valid SFN LSBs, as proposed in section 2.6.
Observation 5 [bookmark: _Toc32584957]CSI-RS may be used as a path loss reference for handover with 2-step CFRA, which requires a QCL assumption between CSI-RS and MsgB PDSCH DM-RS 
Proposal 5 [bookmark: _Toc32588736]Include the possible QCL assumption between CSI-RS and the DM-RS port for receiving MsgB in section 8.2A of 38.213, according to the text proposal TP5.

-----------------------------------------start of TP5 for 38.213 section 8.2A ------------------------------------
8.2A	Random access response - Type-2 random access procedure
In response to a transmission of a PRACH and a PUSCH, a UE attempts to detect a DCI format 1_0 with CRC scrambled by a corresponding MsgBRA-RNTI during a window controlled by higher layers [11, TS 38.321]. The window starts at the first symbol of the earliest CORESET the UE is configured to receive PDCCH for Type1-PDCCH CSS set, as defined in Clause 10.1, that is at least one symbol, after the last symbol of the PUSCH occasion corresponding to the PUSCH transmission, where the symbol duration corresponds to the SCS for Type1-PDCCH CSS set. The length of the window in number of slots, based on the SCS for Type1-PDCCH CSS set, is provided by ra-ResponseWindow.
If the UE detects the DCI format 1_0, with CRC scrambled by the corresponding MsgBRA-RNTI, and a transport block in a corresponding PDSCH within the window, the UE passes the transport block to higher layers. The higher layers indicate to the physical layer
-	an uplink grant if the RAR message(s) is for fallbackRAR and a random access preamble identity (RAPID) associated with the PRACH transmission is identified, and the UE procedure continues as described in Clause 8.2 when the UE detects a RAR UL grant, or
-	transmission of a PUCCH with HARQ-ACK information having ACK value if the RAR message(s) is for successRAR, where 
-	a PUCCH resource for the transmission of the PUCCH is indicated by PUCCH resource indicator field of 4 bits in the successRAR from a PUCCH resource set that is provided by pucch-ResourceCommon 
-	a slot for the PUCCH transmission is indicated by a PDSCH-to-HARQ_feedback timing indicator field of 3 bits in the successRAR having a value  from {1, 2, 3, 4, 5, 6, 7, 8} and, with reference to slots for PUCCH transmission having duration , the slot is determined as  where  is a slot of the PDSCH reception,  is as defined for PUSCH transmission in Table 6.1.2.1.1-5 of [6, TS 38.214], and 
-	the UE does not expect the first symbol of the PUCCH transmission to be after the last symbol of the PDSCH reception by a time smaller than  msec where  is the PDSCH processing time for UE processing capability 1 [6, TS 38.214]
-	the PUCCH transmission is with a same spatial domain transmission filter and in a same active UL BWP as a last PUSCH transmission
If the UE detects the DCI format 1_0 with CRC scrambled by a C-RNTI and a transport block in a corresponding PDSCH within the window, the UE transmits a PUCCH with HARQ-ACK information having ACK value if the UE correctly detects the transport block or NACK value if the UE incorrectly detects the transport block and the time alignment timer is running [11, TS 38.321]. 
The UE does not expect to be indicated to transmit the PUCCH with the HARQ-ACK information at a time that is prior to a time when the UE applies a TA command that is provided by the transport block.If the UE does not detect the DCI format 1_0 with CRC scrambled by the corresponding MsgBRA-RNTI within the window, or if the UE does not correctly receive the transport block in the corresponding PDSCH within the window, or if the higher layers do not identify the RAPID associated with the PRACH transmission from the UE, the higher layers can indicate to the physical layer to transmit only PRACH according to Type-1 random access procedure or to transmit both PRACH and PUSCH according to Type-2 random access procedure [11, TS 38.321]. If requested by higher layers, the UE is expected to transmit a PRACH no later than  msec after the last symbol of the window, or the last symbol of the PDSCH reception, where  is a time duration of  symbols corresponding to a PDSCH processing time for UE processing capability 1 when additional PDSCH DM-RS is configured. For , the UE assumes  [6, TS 38.214].
If the UE detects a DCI format 1_0 with CRC scrambled by the corresponding MsgB-RNTI, and the SFN LSBs of the DCI match those of the SFN in which the PRACH transmission occurred, and the UE receives a transport block in a corresponding PDSCH, the UE may assume the same DM-RS antenna port quasi co-location properties, as described in [6, TS 38.214], as for a SS/PBCH block or a CSI-RS resource the UE used for PRACH association, as described in Clause 8.1, regardless of whether or not the UE is provided TCI-State for the CORESET where the UE receives the PDCCH with DCI format 1_0.
Unless the UE is configured a SCS, the UE receives subsequent PDSCH using same SCS as for the PDSCH reception providing the RAR message.
If the UE does not detect the DCI format with CRC scrambled by the corresponding RAMsgB-RNTI or the UE does not correctly receive a corresponding transport block within the window, the UE procedure is as described in [11, TS 38.321].
----------------------------------------------end of TP5-----------------------------------------------------
2.6	2 LSB SFN bits in DCI 1_0 for RAR/MsgB with extended RAR/MsgB window
To accommodate larger random access response (RAR) windows, it was requested by RAN2 [1] to include 2 bits in DCI for Msg2 and MsgB transmissions, i.e., DCI Format 1_0 with CRC scrambled by RA-RNTI or MsgB-RNTI. The proposal from RAN2 was agreed for both NR-U and 2-step RACH (see [2]). In 38.212, two of the reserved bits for DCI format 1_0 are used to signal the two least significant bits of the SFN and a reference is made to 38.213. However, for operation without shared spectrum channel access, if random access type 2 (i.e. 2-step RACH) is used, the corresponding procedure text in 38.213 is missing. Furthermore, 38.212, 38.213, 38.214, and the 38.321 running CR are misaligned on the RNTI type naming: 38.212 refers to ‘msgB-RNTI’, 38.213 refers to ‘RA-RNTI’, and 38.214 refers to ‘MsgB-RNTI’, while the running CR of 38.321 in RAN2 uses ‘MSGB-RNTI’.
Proposal 6 [bookmark: _Ref31980288][bookmark: _Toc32311544][bookmark: _Toc32588737]Add procedure text to 38.213 checking the SFN LSBs in DCI for MsgB against the SFN in which PRACH is transmitted, correct the description of SFN LSBs and reserved bits in 38.212 with respect to MsgB-RNTI and RA-RNTI, and use ‘MsgB-RNTI’ to align RNTI type naming for MsgB in RAN1 specifications according to the text proposal TP6.
Text proposals TP6 and TP7 implementing Proposal 6 follow.  Note that a similar test for SFN LSB validity for Msg2 reception is needed, and this is provided in [3].
[bookmark: _Hlk32241298]----------------------------------------start of TP6 for 38.213, Section 8.2A ------------------------------
8.2A	Random access response - Type-2 random access procedure
In response to a transmission of a PRACH and a PUSCH, a UE attempts to detect a DCI format 1_0 with CRC scrambled by a corresponding RA-RNTI MsgB-RNTI during a window controlled by higher layers [11, TS 38.321]. The window starts at the first symbol of the earliest CORESET the UE is configured to receive PDCCH for Type1-PDCCH CSS set, as defined in Clause 10.1, that is at least one symbol, after the last symbol of the PUSCH occasion corresponding to the PUSCH transmission, where the symbol duration corresponds to the SCS for Type1-PDCCH CSS set. The length of the window in number of slots, based on the SCS for Type1-PDCCH CSS set, is provided by ra-ResponseWindow.
If the UE detects the DCI format 1_0, with CRC scrambled by the corresponding RA-RNTI MsgB-RNTI and the SFN LSBs of the DCI match those of the SFN in which the PRACH transmission occurred, and the UE detects a transport block in a corresponding PDSCH within the window, the UE passes the transport block to higher layers. The higher layers indicate to the physical layer
-	an uplink grant if the RAR message(s) is for fallbackRAR and a random access preamble identity (RAPID) associated with the PRACH transmission is identified, and the UE procedure continues as described in Clause 8.2 when the UE detects a RAR UL grant, or
-	transmission of a PUCCH with HARQ-ACK information having ACK value if the RAR message(s) is for successRAR, where 
-	a PUCCH resource for the transmission of the PUCCH is indicated by PUCCH resource indicator field of 4 bits in the successRAR from a PUCCH resource set that is provided by pucch-ResourceCommon 
[bookmark: _Hlk32311659]-	a slot for the PUCCH transmission is indicated by a PDSCH-to-HARQ_feedback timing indicator field of 3 bits in the successRAR having a value  from {1, 2, 3, 4, 5, 6, 7, 8} and, with reference to slots for PUCCH transmission having duration , the slot is determined as  where  is a slot of the PDSCH reception,  is as defined for PUSCH transmission in Table 6.1.2.1.1-5 of [6, TS 38.214], and 
-	the UE does not expect the first symbol of the PUCCH transmission to be after the last symbol of the PDSCH reception by a time smaller than  msec where  is the PDSCH processing time for UE processing capability 1 [6, TS 38.214]
-	the PUCCH transmission is with a same spatial domain transmission filter and in a same active UL BWP as a last PUSCH transmission
If the UE detects the DCI format 1_0 with CRC scrambled by a C-RNTI and a transport block in a corresponding PDSCH within the window, the UE transmits a PUCCH with HARQ-ACK information having ACK value if the UE correctly detects the transport block or NACK value if the UE incorrectly detects the transport block and the time alignment timer is running [11, TS 38.321]. 
The UE does not expect to be indicated to transmit the PUCCH with the HARQ-ACK information at a time that is prior to a time when the UE applies a TA command that is provided by the transport block.If the UE does not detect the DCI format 1_0 with CRC scrambled by the corresponding RA-RNTI MsgB-RNTI within the window with the SFN LSBs of the DCI that match those of the SFN in which the PRACH transmission occurred, or if the UE does not correctly receive the transport block in the corresponding PDSCH within the window, or if the higher layers do not identify the RAPID associated with the PRACH transmission from the UE, the higher layers can indicate to the physical layer to transmit only PRACH according to Type-1 random access procedure or to transmit both PRACH and PUSCH according to Type-2 random access procedure [11, TS 38.321]. If requested by higher layers, the UE is expected to transmit a PRACH no later than  msec after the last symbol of the window, or the last symbol of the PDSCH reception, where  is a time duration of  symbols corresponding to a PDSCH processing time for UE processing capability 1 when additional PDSCH DM-RS is configured. For , the UE assumes  [6, TS 38.214].
Unless the UE is configured a SCS, the UE receives subsequent PDSCH using same SCS as for the PDSCH reception providing the RAR message.
If the UE does not detect the DCI format with CRC scrambled by the corresponding RA-RNTI MsgB-RNTI within the window with the SFN LSBs of the DCI that match those of the SFN in which the PRACH transmission occurred, or the UE does not correctly receive a corresponding transport block within the window, the UE procedure is as described in [11, TS 38.321].
------------------------------------------------Unchanged Text Omitted------------------------------------------
 ---------------------------------------end of TP6------------------------------------------------------

[bookmark: _Hlk32238519]--------------------------------------start of TP7 for 38.212 section 7.3.1.2.1----------------------------
*** Unchanged text omitted ***
The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by RA-RNTI or mMsgB-RNTI:

-	Frequency domain resource assignment – bits


-	 is the size of CORESET 0 if CORESET 0 is configured for the cell and  is the size of initial DL bandwidth part if CORESET 0 is not configured for the cell
-	Time domain resource assignment – 4 bits as defined in Clause 5.1.2.1 of [6, TS38.214]
-	VRB-to-PRB mapping – 1 bit according to Table 7.3.1.2.2-5
-	Modulation and coding scheme – 5 bits as defined in Clause 5.1.3 of [6, TS38.214], using Table 5.1.3.1-1
-	TB scaling – 2 bits as defined in Clause 5.1.3.2 of [6, TS38.214] 
[bookmark: _Hlk32235609]-	LSBs of SFN – 2 bits for the DCI format 1_0 with CRC scrambled by mMsgB-RNTI as defined in Clause 8.2A of [5, TS 38.213]; or 2 bits for the DCI format 1_0 with CRC scrambled by RA-RNTI as defined in Clause 8.2 of [5, TS 38.213] for operation in a cell with shared spectrum channel access; 0 bit otherwise
-	Reserved bits – 14 bits for the DCI format 1_0 with CRC scrambled by mMsgB-RNTI; or 14 bits for the DCI format 1_0 with CRC scrambled by RA-RNTI for operation in a cell with shared spectrum channel access; otherwise 16 bits
------------------------------------------------Unchanged Text Omitted------------------------------------------

----------------------------------------end of TP7-----------------------------------

Conclusion
This contribution has considered corrections for procedure aspects of 2-step RACH.  Fixes for the MsgA PUSCH configuration to preamble group mapping, PDCCH search space for MsgB, MsgB HARQ-ACK timing offset, MsgB transport block scaling, use of CSI-RS in handover with contention free operation, and checks of SFN bit validity for MsgB reception were proposed.  They can be summarized as follows, and corresponding text proposals can be found in section 2.
Proposal 1	Capture the agreements mapping each msgA PUSCH configuration to a msgA preamble group and that calculate the mapping ratio per msgA PUSCH configuration, according to the text proposal TP1.
Proposal 2	Capture the usage of ra-SearchSpace and the UE behaviors for the MsgB monitoring in section 10.1 of 38.213 and use MsgB-RNTI instead of RA-RNTI, according to the text proposal TP2.
Proposal 3	t is fixed to be zero according to TP3.
Proposal 4	Include MsgB-RNTI in the title of Table 5.1.3.2-2 in TS38.214 according to the text proposal TP4
Proposal 5	Include the possible QCL assumption between CSI-RS and the DM-RS port for receiving MsgB in section 8.2A of 38.213, according to the text proposal TP5.
Proposal 6	Add procedure text to 38.213 checking the SFN LSBs in DCI for MsgB against the SFN in which PRACH is transmitted, correct the description of SFN LSBs and reserved bits in 38.212 with respect to MsgB-RNTI and RA-RNTI, and use ‘MsgB-RNTI’ to align RNTI type naming for MsgB in RAN1 specifications according to the text proposal TP6.
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