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This document contains the feature lead summary of critical issues related to maintenance of the channel structure under Rel-16 2-step RACH WI.
The issues mentioned in the submitted TDocs are collected and summarized in Section 2, and the feature lead recommendation for the first round email discussion can be found in Section 3.

Channel structure maintenance issues and priority
[bookmark: _GoBack]To organize the email discussion, the issues have been classified into multiple groups listed from section 2.1 to 2.4.

Agreements that have not been correctly captured in the specification (high priority)
	Issue #
	Description
	Related TDoc #

	1
	Definition of PUSCH occasion and PUSCH resource unit in 38.213, and 
Description about the mapping between preambles and PUSCH resource units
	R1-2000476
R1-2000719
R1-2001029
R1-2000606

	2
	DMRS configurations: 
, msgA-maxLength and msgA-dmrs-AdditionalPosition in 38.211;
operations related to msgA-maxLength  and exact DMRS port indexes in 38.214
	R1-2001029

	3
	Shared RO part (msgA-ssb-sharedROmaskIndex) is not fully captured in 38.213
	R1-2000606

	
	
	




Issues may need to be discussed in the CR stage (medium to high priority)
	Issue #
	Description
	Related TDoc #

	4
	Overlapping between msgA PUSCH and other UL signals
PUSCH validation when FBE is indicated for NR-U
	R1-2000304
R1-2000305
R1-2000605
R1-2000720

	5
	MsgA PUSCH conflicting with slot format
	R1-2000304
R1-2000476

	6
	Long PRACH preamble supported for 2-step RACH in shared spectrum
	R1-2000304

	7
	Association between preamble groups and msgA PUSCH configurations
Differentiation between the multiple preamble groups/PUSCH configurations
	R1-2000605
R1-2000820

	8
	Scrambling initialization ID may be more than 31 bits
	R1-2000657

	9
	PRACH occasions not associated with SS/PBCH blocks after an integer number of association periods are considered as invalid ROs
	R1-2000719
R1-2000843
R1-2001029

	10
	MsgA PUSCH configuration for CFRA
	R1-2000819
R1-2000821

	11
	Mapping order of PUSCH resource unit is based on the first hop in case of frequency hopping 
	R1-2000819

	12
	When only 2-step RACH is configured on the active UL BWP, how to specify the parameters for preamble that follow 4-step RACH
	R1-2001102
R1-2000911

	
	
	



Editorial issues (medium to high priority)
 
	Issue #
	Description
	Related TDoc #

	13
	Clarify that the guard band is applied for each PO in each slot.
And mention the guard band is not used for RE mapping in 38.211
	R1-2000304
R1-2001029

	14
	Use “operation without shared spectrum channel access” instead of if useInterlacePUSCH-Common, and mention PUSCH without frequency hopping if the UE is provided with useInterlacePUSCH-Common in 38.213
Use first hop/second hop instead of “before/after” frequency hopping
	R1-2000819
R1-2000910
R1-2001029

	15
	Delete q=2 for determining MCS for CP-OFDM waveform
	R1-2000843

	16
	msgA-prach-ConfigurationIndexNew related descriptions in 38.211
	R1-2000910

	17
	Delete “active” in “initial active UL BWP” for section 8.1A in 38.213
	R1-2000910

	18
	Starting position of 2-step RACH preambles for the shared RO cases
	R1-2001029

	
	
	




Issues already discussed but no agreements reached or issues have been correctly captured in the specification (low priority)
	Issue #
	Description
	Related TDoc #
	FL comment

	20
	Clarification of SCS to determine whether PRACH and PUSCH in different slots and the number of slots for the parameter msgAPUSCH-timeDomainOffset
	R1-2000605
	No need to clarify the first one, i.e. different slots means the PRACH and PUSCH are not in the same slot either counted by PRACH SCS or counted by PUSCH;
The second one has already been clarified in the consolidated RRC parameter, i.e. A single time offset with respect to the start of each PRACH slot (with at least one valid RO), counted as the number of slots (based on the numerology of active UL BWP)

	21
	Indication to tell UE whether the 2-step RACH ROs are shared or not with 4-step RACH
	R1-2000606
	The section 8.1 in 38.213 already provided a way to indicate, i.e. by the parameter msgA-CB-PreamblesPerSSB which only exists for shared RO cases.

	22
	Support of PRACH and PUSCH in the same slot
	R1-2000657
R1-2000659
	Enhancement issue. May be further considered in Rel-17, e.g. URLLC WI

	23
	Interlace level guard band between POs for NR-U
	R1-2000659
	Not necessary as NR-U usually assumes low mobility

	24
	For each UE in IDLE/INACTIVE/CONNECTED state, the number of applicable PUSCH configurations at any point in time is up to two.
	R1-2001102
	Needs to revert the previous agreement

	
	
	
	




Summary and recommendation

Email thread #1: 
msgA PRACH configurations and validation
Including the issues #3, 6, 9, 12, 16, 17, 18

Email thread #2: 
msgA PUSCH configurations and validation
Including the issues #2, 4, 5, 8, 10, 11, 13, 14, 15

Email thread #3: 
On the mapping between msgA PRACH and PUSCH 
Including the issues #1, 7

Any comments?
	Company
	Comment
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Appendix
	TDoc
	Issue #
	Proposals

	[0304] 
vivo
	4,5,6,13
	Proposal 1: It is up to UE implementation when MsgA PUSCH and PUSCH/PUCCH/SRS are overlapping in time within a same slot or when a gap between MsgA PUSCH transmission and the PUSCH/PUCCH/SRS transmission is separated by less than N symbols, where N = 2 for = 0 or = 1, N = 4 for = 2 or = 3, and  is the SCS configuration for the active UL BWP.
Proposal 2: Adopt the following text proposal in 38.213
	8.1A	PUSCH for Type-2 random access procedure
…
For single cell operation or for operation with carrier aggregation in a same frequency band, a UE does not transmit MsgA PUSCH and PUSCH/PUCCH/SRS overlapping in time within a same slot or when a gap between the first or last symbol of a MsgA PUSCH transmission is separated by less than N symbols from the last or first symbol, respectively, of a PUSCH/PUCCH/SRS transmission, where N = 2 for = 0 or = 1, N = 4 for = 2 or = 3, and  is the SCS configuration for the active UL BWP.



Proposal 3: Confirm the working assumption
· The preambles without associated PRUs can be used for msgA transmission (preamble only) for 2-step RACH
Proposal 4: Clarify that the guard period configured by guardPeriodMsgAPUSCH is applied for each PUSCH occasion in each slot.
Proposal 5: For a set of symbols of a slot corresponding to a valid MsgA PUSCH occasion and Ngap symbols before the valid MsgA PUSCH occasion, receive PDCCH, PDSCH, or CSI-RS in the slot if a reception would overlap with any symbol from the set of symbols. The UE does not expect the set of symbols of the slot to be indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated.
Proposal 6: If a UE is configured by higher layers to transmit MsgA PUSCH in a set of symbols of a slot, and the UE detects a DCI format 1_0/1_1/1_2 or DCI format 0_1/0_2, indicating to the UE to receive CSI-RS or PDSCH in a subset of symbols from the set of symbols, UE cancels the MsgA PUSCH transmission from the set of symbols if the timeline is met; otherwise, UE transmits the MsgA PUSCH.
· The timeline for cancellation defined in Rel.15 is reused.
Proposal 7: For a set of symbols of a slot corresponding to a valid MsgA PUSCH occasion and Ngap symbols before the valid MsgA PUSCH occasion, the UE does not expect to detect a DCI format 2_0 with an SFI-index field value indicating the set of symbols of the slot as downlink.
Proposal 8: If a UE is configured by higher layers to transmit MsgA PUSCH in a set of symbols of a slot, and the UE detects a DCI format 2_0 indicating a subset of symbols from the set of symbols as downlink or flexible, UE cancels the MsgA PUSCH transmission from the set of symbols if the timeline is met; otherwise, UE transmits the MsgA PUSCH.
· The timeline for cancellation defined in Rel.15 is reused.
Proposal 9: If a UE is scheduled to transmit a PUSCH by a fallbackRAR UL grant in MsgB in a set of symbols of a slot, which are indicated as flexible by tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated if provided, or when tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated are not provided to the UE, the UE does not expect to detect an SFI indicating one or more symbols from the set of symbols as DL.
Proposal 10: For a set of symbols of a slot that are indicated as flexible by tdd-UL-DL-ConfigurationCommon, and tdd-UL-DL-ConfigurationDedicated if provided, or when tdd-UL-DL-ConfigurationCommon, and tdd-UL-DL-ConfigurationDedicated are not provided to the UE, and if the UE does not detect a DCI format 2_0 providing a slot format for the slot
· UE transmits PUSCH in the set of symbols if UE receives indication by a fallbackRAR UL grant in MsgB.
· If a UE is configured by higher layers to transmit a MsgA PUSCH in the set of symbols, the UE does not transmit the MsgA PUSCH in the set of symbols if timeline is met.
Proposal 11: Long PRACH preamble is also supported for 2-step RACH in shared spectrum.

	[0476] OPPO
	1,5
	Mapping between preambles and PRUs

**************************begin****************************************
<Unchanged text omitted>
…
Every 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 occasions
-	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 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. 
**************************end******************************************
MsgA transmission restriction due to the TDD Framestrucure
**************************begin*****************************************
<Unchanged text omitted>
11.1	Slot configuration
…
For operation on a single carrier in unpaired spectrum, if a UE is configured by higher layers to transmit SRS, or PUCCH, or PUSCH, or PRACH in a set of symbols of a slot and the UE detects a DCI format 1_0, DCI format 1_1, or DCI format 0_1 indicating to the UE to receive CSI-RS or PDSCH in a subset of symbols from the set of symbols, then 



-	the UE does not expect to cancel the transmission in symbols from the set of symbols that occur, relative to a last symbol of a CORESET where the UE detects the DCI format 1_0 or the DCI format 1_1 or the DCI format 0_1, after a number of symbols that is smaller than the PUSCH preparation time  for the corresponding UE processing capability [6, TS 38.214] assuming  and  corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format 1_0, DCI format 1_1 or DCI format 0_1 and the SCS configuration of the SRS, PUCCH, PUSCH or r, where r corresponds to the SCS configuration of the PRACH if it is 15kHz or higher; otherwise r=0
-	the UE cancels the PUCCH, or PUSCH, or PRACH transmission in remaining symbols from the set of symbols and cancels the SRS transmission in remaining symbols from the subset of symbols 
· For type2 random access procedure, if the UE cancels the PRACH transmission, the UE shall also cancel PUSCH transmission associated with the PRACH. 
…
*****************end****************************************************

28.213-f80   chapter 11.1.1
**************************begin*****************************************
<Unchanged text omitted>
For a set of symbols of a slot indicated to a UE as flexible by tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated if provided, or when tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated are not provided to the UE, and if the UE detects a DCI format 2_0 providing a format for the slot using a slot format value other than 255
…
-	if the UE is configured by higher layers to transmit PUCCH, or PUSCH, or PRACH in the set of symbols of the slot, the UE transmits the PUCCH, or the PUSCH, or the PRACH in the slot only if an SFI-index field value in DCI format 2_0 indicates the set of symbols of the slot as uplink
· For type2 random access procedure, if the UE can not transmit PRACH due to the above restriction, the UE shall not transmit the PUSCH associated with the PRACH.
· For type2 random access procedure,if the UE can not transmit msgA PUSCH due to the above restriction, the UE can transmit the associated PRACH, if applicable. 
…
If a UE is configured by higher layers to transmit SRS, or PUCCH, or PUSCH, or PRACH in a set of symbols of a slot and the UE detects a DCI format 2_0 with a slot format value other than 255 that indicates a slot format with a subset of symbols from the set of symbols as downlink or flexible, or the UE detects a DCI format 1_0, DCI format 1_1, or DCI format 0_1 indicating to the UE to receive CSI-RS or PDSCH in a subset of symbols from the set of symbols, then 



-	the UE does not expect to cancel the transmission in symbols from the set of symbols that occur, relative to a last symbol of a CORESET where the UE detects the DCI format 2_0 or the DCI format 1_0 or the DCI format 1_1 or the DCI format 0_1, after a number of symbols that is smaller than the PUSCH preparation time  for the corresponding PUSCH processing capability [6, TS 38.214] assuming  and  corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format 2_0, DCI format 1_0, DCI format 1_1 or DCI format 0_1 and the SCS configuration of the SRS, PUCCH, PUSCH or r, where r corresponds to the SCS configuration of the PRACH if it is 15kHz or higher; otherwise r=0
-	the UE cancels the PUCCH, or PUSCH, or PRACH transmission in remaining symbols from the set of symbols and cancels the SRS transmission in remaining symbols from the subset of symbols. 
· For type2 random access procedure, if the UE cancels the PRACH transmission, the UE shall also cancel PUSCH transmission associated with the PRACH. 
… 
For a set of symbols of a slot that are indicated as flexible by tdd-UL-DL-ConfigurationCommon, and tdd-UL-DL-ConfigurationDedicated if provided, or when tdd-UL-DL-ConfigurationCommon, and tdd-UL-DL-ConfigurationDedicated are not provided to the UE, and if the UE does not detect a DCI format 2_0 providing a slot format for the slot
…
-	if the UE is configured by higher layers to transmit SRS, or PUCCH, or PUSCH, or PRACH in the set of symbols of the slot, the UE 



-	does not transmit the PUCCH, or the PUSCH, or the PRACH in the slot and does not transmit the SRS in symbols from the set of symbols in the slot, if any, starting from a symbol that is after PUSCH preparation time  for the corresponding PUSCH timing capability [6, TS 38.214] assuming  after a last symbol of a CORESET where the UE is configured to monitor PDCCH for DCI format 2_0 and  corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format 2_0 and the SCS configuration of the SRS, PUCCH, PUSCH or r, where r corresponds to the SCS configuration of the PRACH if it is 15kHz or higher; otherwise r=0



-	does not expect to cancel the transmission of the SRS, or the PUCCH, or the PUSCH, or the PRACH in symbols from the set of symbols in the slot, if any, starting before a symbol that is after the PUSCH preparation time  for the corresponding PUSCH timing capability [6, TS 38.214] assuming  after a last symbol of a CORESET where the UE is configured to monitor PDCCH for DCI format 2_0 and  corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format 2_0 and the SCS configuration of the SRS, PUCCH, PUSCH or r, where r corresponds to the SCS configuration of the PRACH if it is 15kHz or higher; otherwise r=0
· For type2 random access procedure, if the UE cancels the PRACH transmission, the UE shall also cancel PUSCH transmission associated with the PRACH. 
…
*****************end***************************************************


	[0605,
0606]
Samsung
	1,4,7,20,21
	[0605]
Proposal 1: Further clarify the previous agreements “Support the PRACH and PUSCH for msgA transmission in different slots” by adding “where the slot is defined by the min{preamble SCS, UL BWP SCS}.”
Proposal 2: Adopt following TP in section 8.1A in 38.213:
“For mapping one or multiple preambles of a PRACH slot to a PUSCH occasion with a DMRS resource, a UE determines a first slot for a first PUSCH occasion in an active UL BWP from msgAPUSCH-timeDomainOffset that provides an offset, in number of slots in the active UL BWP with the minimum SCS between msgA preamble SCS and msgA PUSCH SCS, relative to the start of each PRACH slot”
Proposal 3: The preamble group A map to the PUSCH configuration with smaller TBS, while the group B maps to the PUSCH configuration with larger TBS. inform RAN2 to include this in 38.331.
Proposal 4: it’s up to UE implementation to transmit msgA PUSCH or other UL signal (PUCCH/PUSCH/SRS) if they are in the same slot or the gap between them are smaller than N symbols, FFS N value.
[0606]
Proposal 4: Adopted following TP in section 8.1 in 38.213
“For Type-2 random access procedure with common PRACH occasions with Type-1 random access procedure, a UE is provided a number  of SS/PBCH blocks associated with one PRACH occasion by ssb-perRACH-OccasionAndCB-PreamblesPerSSB and a number  of contention based preambles per SS/PBCH block per valid PRACH occasion by msgA-CB-PreamblesPerSSB. The  contention based preambles per SS/PBCH block per valid PRACH occasion for Type-2 random access procedure start after the ones for Type-1 random access procedure. The parameter msgA-ssb-sharedROmaskIndex defined in Table 7.4-1,[11, TS 38.321] indicates the subset of Type-1 random access procedure PRACH occasions shared with Type-2 random access procedure, where the PRACH occasions are associated with the same SS/PBCH block index. If is not configured, then all ROs are shared with the Type-2 random access procedure”.
Proposal 5: If the msgA-prach-ConfigurationIndex is configured, UE understands it is separately configured RO case. And if it is not configured, UE understands it is shared RO case. Inform RAN2. 
Proposal 6: Adopted following TP in section 8.1A in 38.213.
“A 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
-	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 determined by the offset provided by msgAPUSCH-timeDomainOffset related to the PRACH slot per MsgA PUSCH configuration”.

	[0657,
0659]
LGE
	8, 22, 23
	[0657]
RACH preamble configuration for 2-step RACH
Proposal 1: 
· For Type-2 random access procedure with separate PRACH occasions with Type-1 random access procedure, allow multiplexing of msgA PRACH and msgA PUSCH in same slot
· Modify the value range for msgAPUSCH-timeDomainOffset into INTEGER (0 … 31).
· When the value of msgAPUSCH-timeDomainOffset is configured as ‘0’, 1st RO in a RACH slot is available, and other RO(s) in the slot is/are not available.

msgA PUSCH scrambling sequence
Proposal 2: 
· Allow to modify the formula for initialization value for msgA PUSCH scrambling sequence as follow:


============ Start of Text Proposal for TS38.211 [2] ==================
6.3	Physical channels
6.3.1	Physical uplink shared channel
6.3.1.1	Scrambling
------ specification text omitted ---------
where x and y are tags defined in [4, TS 38.212] and where the scrambling sequence  is given by clause 5.2.1. The scrambling sequence generator shall be initialized with 

where
------ specification text omitted ---------
============ End of Text Proposal for TS38.211 ==================

[0659]
Proposal 1: 
· For NR-U, a timing gap between msgA preamble msgA PUSCH is shorter than 16us.
· Preamble formats which does not contain guard time (i.e., Preamble format A1, A2 and A3) can be configured. Also, Preamble formats which contain short guard time (i.e., Preamble format A1/B1, A2/B2 and A3/B3) can be configured depending on subcarrier spacing.
· Same SCS for both msgA preamble and msgA PUSCH is configured.
Proposal 2: 
· For 2-step RACH in unlicensed spectrum, it is allowed that msgA Preamble and msgA PUSCH are multiplexed in the same slot.
· msgA PUSCH is configured after at least N symbols (e.g., N=2 for u=0 or u=1, N=4 for u=2 or u=3, and u is the SCS configuration for the active UL BWP) after the end of msgA Preamble.
· msgA PUSCH with CP extension can be configured at the OFDM symbol right after the end of msgA Preamble.
Proposal 3: 
· Support that interlace level guard band between multiple POs can be configured when msgA PUSCH is transmitted using interlaced structure.

	[0719, 0720] Intel
	1,9
	[0719]
Proposal 1
· Adopt the following text in 38.213 Subclause 8.1A.
· 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.
Proposal 2
· Adopt the following text in 38.213 Subclause 8.1A.
· where ,  is a total number of preambles 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. 
Proposal 3
· PRACH occasions not associated with SS/PBCH blocks after an integer number of association periods, if any, are not mapped to PUSCH occasions.

[0720]
Proposal 1
· For RRC_CONNECTED state, when MsgA PUSCH overlaps with PUCCH, MsgA PUSCH is dropped. 


	[0819, 0820,
0821]
Ericsson
	7,10,11,14
	[0819]
Observation 1	Frequency hopping is not supported for interlaced PUSCH transmission, but this is not presently reflected in 38.213 for msgA PUSCH.
Observation 2	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 3	Both interlaced and non-interlaced PUSCH operation is supported for NR-U.

Proposal 1	RAN1 determines the parameters for msgA PUSCH configurations in CFRA.
Proposal 2	Correct 38.213 section 8.1A to specify that the UE shall transmit msgA PUSCH without frequency hopping if interlacing is configured, according to the text proposal TP1.
Proposal 3	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 TP2.
Proposal 4	Use “operation without shared spectrum channel access” instead of if useInterlacePUSCH-Common is provided to determine if random access operation is in a licensed band, according to text proposal TP3.
[0820]
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.
[0821]
Proposal 1	Include parameters provided in Table 1 for the configuration of msgA PUSCH in CFRA, with respect to time domain resource allocation, frequency domain resource allocation (including both non-interlaced and interlaced configuration), MCS, DMRS, frequency hpping, power control, waveform and data scrambling.
 Table 1. Dedicated msgA PUSCH configuration parameters in 2-step CFRA
	Parameter name
	Description
	Value range

	msgAPUSCH-timeDomainOffset
	A single time offset with respect to the start of the PRACH slot (with the corresponding RO for the transmission of the msgA preamble part), counted as the number of slots (based on the numerology of active UL BWP)
	INTEGER (1.. 32)

	msgA-timeDomainAllocation
	Indicates a combination of start symbol and length and PUSCH mapping type from the TDRA table (PUSCH-TimeDomainResourceAllocationList if provided in PUSCH-ConfigCommon, or else the default table 6.1.2.1.1-2 in 38.214) The parameter K2 in the table is not used for msgA PUSCH
	INTEGER (1.. maxNrofUL-Allocations)

	frequencyStartMsgAPUSCH
	Offset of lowest PRB for the msgA PUSCH in frequency domain with respective to PRB 0 of the active UL BWP
	INTEGER (0..maxNrofPhysicalResourceBlocks-1)

	nrofPRBsMsgPUSCH
	Number of PRBs allocated to the msgA PUSCH
	INTEGER (1..32)

	interlaceIndexFirstInterlaceMsgAPUSCHCFRA
	Interlace index of the first interlace allocated for msgA PUSCH in CFRA if interlaced PUSCH is configured, i.e. if useInterlacePUSCH-Common is provided.
	INTEGER {1...10} for 15kHz, 
INTEGER {1...5} for 30kHz

	nrofInterlacesPerMsgAPUSCHCFRA
	Number of consecutive interlaces allocated to the msgA PUSCH in CFRA if interlaced PUSCH is configured, i.e. if useInterlacePUSCH-Common is provided.
	INTEGER {1...10} for 15kHz, 
INTEGER {1...5} for 30kHz

	msgA-intraSlotFrequencyHoppingCFRA
	Intra-slot frequency hopping of msgA PUSCH in CFRA.
The hopping pattern is based on the msg 3 hopping pattern in Rel.15  
	ENUMERATED {enabled }

	msgA-HoppingBitsCFRA
	Value of hopping bits to indicate which frequency offset to be used for the second hop. See Table 8.3-1 in 38.213. 
	BIT STRING (SIZE (2))

	msgA-MCS
	Indicate the MCS index for msgA PUSCH from the Table 6.1.4.1-1 for DFT-s-OFDM and Table 5.1.3.1-1 for CP-OFDM in 38.214
	INTEGER(0..15)

	msgA-dmrs-AdditionalPosition
	Indicates the position for additional DM-RS. If the field is absent, the UE applies value ‘pos2’
	ENUMERATED{pos0, pos1, pos3}

	msgA-maxLength
	Indicates single-symbol or double-symbol DMRS. If the field is absent, the UE applies value ‘len1’
	ENUMERATED{len2}

	msgAPUSCHDMRSCDMgroupCFRA
	1-bit indication of index(-es) of CDM group(s).
	INTEGER (0,1)

	msgAPUSCHPortID  
	0 indicates port 0 is selected, and 1 indicates port 1 is selected for the CDM group selected per msgAPUSCHDMRSCDMgroupCFRA.
	INTEGER (0,1)

	msgA-scramblingID0
	UL DMRS scrambling initialization for CP-OFDM. When the field is absent the UE applies the value Physical cell ID (physCellId). Note that DM-RS initialization is always zero, thus msgA-scramblingID1 is not needed.
	INTEGER (0..65535)

	msgADeltaPreambleCFRA
	Power offset of msgA PUSCH relative to the preamble received target power. If the offset parameter is absent, the parameter msg3-DeltaPreamble of 4-step RACH is used 
	INTEGER (-1,6) 

	msgA-AlphaCFRA
	Dedicated alpha value for MsgA PUSCH. If value is absent, use msg3-Alpha if configured, else UE applies value 1.
	ENUMERATED {alpha0, alpha04, alpha05, alpha06, alpha07, alpha08, alpha09, alpha1}

	msgA-TPCCommand
	Dedicated TPC command indication for msgA PUSCH, using the Table 8.2-2 in 38.213 defined for msg3
	INTEGER(0..7)

	msgA-transformPrecoderCFRA
	Waveform of msgA PUSCH in CFRA. If the parameter is not configured, msgA PUSCH in CFRA follows the waveform of msgA PUSCH in CBRA (configured per BWP)
	ENUMERATED {enabled, disabled}

	msgA-dataScramblingIdentity
	Identifier used to initiate data scrambling (c_init) for msgA PUSCH. If the field is absent, the UE applies the physical cell ID
	INTEGER (0..1023)




	[0843]
Apple
	9,15
	Proposal 1: The waveform of PUSCH scheduled by fallbackRAR is the same as the waveform of Msg3, no standard change is required.
Proposal 2: Adopt the proposed text proposal on MsgA PUSCH MCS determination for CP-OFDM waveform.
Observation: According to the agreed preamble to PUR mapping rule, all preambles have associated PRU.
Proposal 3: For type-2 random access procedure, the RO without associated SSB is not valid RO. 

	[0910,
0911]
DCM
	12,14,16,17
	[0910]
Proposal 1: Following text proposal is applied to section 6.3.3.2 in TS 38.211.
	6.3.3.2	Mapping to physical resources
~
Random access preambles can only be transmitted in the time resources obtained from Tables 6.3.3.2-2 to 6.3.3.2-4 and depends on FR1 or FR2 and the spectrum type as defined in [8, TS38.104]. The PRACH configuration index in Tables 6.3.3.2-2 to 6.3.3.2-4 is
-	for Table 6.3.3.2-3
-	for type-2 random access procedure if both msgA-prach-ConfigurationIndex and msgA-prach-ConfigurationIndexNew are not configured or for a type-1 random access procedure, given by the higher-layer parameter prach-ConfigurationIndexNew if configured, otherwise by the higher-layer parameter prach-ConfigurationIndex, or by msgA-prach-ConfigurationIndex and msgA-prach-ConfigurationIndexNew if configured; and
-	otherwise, given by the higher-layer parameter msgA-prach-ConfigurationIndexNew if configured, otherwise by the higher-layer parameter msgA-prach-ConfigurationIndex; and
-	for Tables 6.3.3.2-2 and 6.3.3.2-4 given by the higher-layer parameter prach-ConfigurationIndex or by msgA-prach-ConfigurationIndex if configured for a type-2 random access procedure and msgA-prach-ConfigurationIndexNew if configured.
~



Proposal 2: Following text proposal is applied to section 8.1A in TS 38.213.
	8.1A	PUSCH for Type-2 random access procedure
~
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.
~



Proposal 3: Following text proposal is applied to section 8.1A in TS 38.213.
	8.1A	PUSCH for Type-2 random access procedure
~
For a PUSCH transmission with frequency hopping in a slot, when indicated by msgA-intraSlotFrequencyHopping for the active UL BWP, the frequency offset for the second hop [6, TS 38.214] is determined as described in Clause 8.3, Table 8.3-1 using msgA-HoppingBits instead of [image: ]. If guardPeriodMsgAPUSCH is provided, a first symbol of the PUSCH transmission after frequency hopping is separated by guardPeriodMsgAPUSCH symbols from a last symbol of the PUSCH transmission before frequency hopping; otherwise, there is no time separation of the PUSCH transmission before and after frequency hopping. A PUSCH transmission uses a same spatial filter as an associated PRACH transmission. A PUSCH occasion with frequency hopping consists of the first hop and the second hop.
~



[0911]
Proposal 1:
· For reusing 4-step RACH parameters for 2-step RACH, if the 4-step RACH parameters are not configured on the UL BWP where 2-step RACH procedure is to be performed, the corresponding 4-step RACH parameters configured on the initial UL BWP are reused.
· Following text proposal is applied to section 8.1 in TS 38.213.
	8.1	Random access preamble
~
For single cell operation or for operation with carrier aggregation in a same frequency band, a UE does not transmit PRACH and PUSCH/PUCCH/SRS in a same slot or when a gap between the first or last symbol of a PRACH transmission in a first slot is separated by less than [image: ] symbols from the last or first symbol, respectively, of a PUSCH/PUCCH/SRS transmission in a second slot where [image: ] for [image: ] or [image: ], [image: ] for [image: ] or [image: ], and [image: ] is the SCS configuration for the active UL BWP.
For a parameter for Type-2 random access procedure, if the parameter for Type-2 random access procedure is not provided for an active UL BWP and the corresponding parameter for Type-1 random access procedure is not provided for the active UL BWP, a corresponding parameter for Type-1 random access procedure provided for the initial UL BWP is reused.
~





	[1029, 1102]
Huawei
	1,2,9,12,13,14,18,24
	[1029]
Proposal 1: To correct the starting position of 2-step CBRA preambles, adopt the TP#1 in the Appendix.
Proposal 2: To complete the validation rule of msgA PUSCH, adopt TP#2 in the Appendix.

Proposal 3: To correct the operations of intra-slot frequency hopping of msgA PUSCH, adopt TP#3 and TP#4 in the Appendix.
Proposal 4: For the msgAPUSCHNrOfPort, 0 indicates the first port per CDM group, 1 indicates the first two ports per CDM groups, if not configured then all the 4 ports per CDM group are used.
Proposal 5: To correct the operations of DMRS for msgA PUSCH, adopt TP#5 and TP#6 in the Appendix.
Proposal 6: To correct the mapping between preambles and PUSCH resource units, adopt the TP#7 in the Appendix.

Text proposal #1 for TS 38.213 Clause 8.1:
============================= Unchanged part omitted ===========================
For Type-1 random access procedure, a UE is provided a number [image: ] of SS/PBCH blocks associated with one PRACH occasion and a number [image: ] of contention based preambles per SS/PBCH block per valid PRACH occasion by ssb-perRACH-OccasionAndCB-PreamblesPerSSB. 
For Type-2 random access procedure with common PRACH occasions with Type-1 random access procedure, a UE is provided a number  of SS/PBCH blocks associated with one PRACH occasion by ssb-perRACH-OccasionAndCB-PreamblesPerSSB and a number  of contention based preambles per SS/PBCH block per valid PRACH occasion by msgA-CB-PreamblesPerSSB. The  contention based preambles per SS/PBCH block per valid PRACH occasion for Type-2 random access procedure start after the ones for Type-1 random access procedure.
For Type-2 random access procedure with separate PRACH occasions with Type-1 random access procedure, a UE is provided a number  of SS/PBCH blocks associated with one PRACH occasion and a number  of contention based preambles per SS/PBCH block per valid PRACH occasion by ssb-perRACH-OccasionAndCB-PreamblesPerSSB-msgA when provided; otherwise, by ssb-perRACH-OccasionAndCB-PreamblesPerSSB.
For Type-1 random access procedure, or for Type-2 random access procedure with separate PRACH occasions from a Type 1 random access procedure, iIf [image: ], one SS/PBCH block is mapped to [image: ] consecutive valid PRACH occasions and [image: ] contention based preambles with consecutive indexes associated with the SS/PBCH block per valid PRACH occasion start from preamble index 0. If [image: ], [image: ] contention based preambles with consecutive indexes associated with SS/PBCH block [image: ], [image: ], per valid PRACH occasion start from preamble index [image: ] where [image: ] is provided by totalNumberOfRA-Preambles for Type-1 random access procedure, or by msgA-totalNumberOfRA-Preambles for Type-2 random access procedure with separate PRACH occasions from a Type 1 random access procedure, and is an integer multiple of [image: ]. 






For Type-2 random access procedure with common PRACH occasions with Type-1 random access procedure, if , one SS/PBCH block is mapped to  consecutive valid PRACH occasions and Q contention based preambles with consecutive indexes associated with the SS/PBCH block per valid PRACH occasion start from preamble index R. If , Q contention based preambles with consecutive indexes associated with SS/PBCH block , , per valid PRACH occasion start from preamble index .
============================= Unchanged part omitted ===========================

Text proposal #2 for TS 38.213 Clause 8.1A:
============================= Unchanged part omitted ===========================
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, for unpaired spectrum, 
-	if a UE is not provided tdd-UL-DL-ConfigurationCommon, a PUSCH occasion is valid if 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.
-	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.
============================= Unchanged part omitted ===========================

Text proposal #3 for TS 38.211 Clause 6.3.1.6:
============================= Unchanged part omitted ===========================



For each of the antenna ports used for transmission of the PUSCH, the block of complex-valued symbols  shall be multiplied with the amplitude scaling factor  in order to conform to the transmit power specified in [5, TS 38.213] and mapped in sequence starting with  to resource elements  in the virtual resource blocks assigned for transmission which meet all of the following criteria: 
-	they are in the virtual resource blocks assigned for transmission, and
-	the corresponding resource elements in the corresponding physical resource blocks are not used for transmission of the associated DM-RS, PT-RS, or DM-RS intended for other co-scheduled UEs as described in clause 6.4.1.1.3, or guard period between frequency hops for msgA PUSCH transmission with frequency hopping

The mapping to resource elements  allocated for PUSCH according to [6, TS 38.214] shall be in increasing order of first the index  over the assigned virtual resource blocks, where  is the first subcarrier in the lowest-numbered virtual resource block assigned for transmission, and then the index , with the starting position given by [6, TS 38.214]. 
============================= Unchanged part omitted ===========================

Text proposal #4 for TS 38.213 Clause 8.1A:
============================= Unchanged part omitted ===========================
For a PUSCH transmission with frequency hopping in a slot, when indicated by msgA-intraSlotFrequencyHopping for the active UL BWP, the frequency offset for the second hop [6, TS 38.214] is determined as described in Clause 8.3, Table 8.3-1 using msgA-HoppingBits instead of [image: ]. If guardPeriodMsgAPUSCH is provided, a first symbol of the PUSCH transmission after frequency hoppingsecond hop is separated by guardPeriodMsgAPUSCH symbols from a last symbol of the PUSCH transmission before frequency hoppingfirst hop; otherwise, there is no time separation of the PUSCH transmission before and after frequency hopping. A PUSCH transmission uses a same spatial filter as an associated PRACH transmission. 
============================= Unchanged part omitted ===========================

Text proposal #5 for TS 38.211 Clause 6.4.1.1:
============================= Unchanged part omitted ===========================
The quantity  is indicated by the DM-RS initialization field, if present, either in the DCI associated with the PUSCH transmission if DCI format 0_1 or 0_2, in [4, TS 38.212] is used or by the higher layer parameter dmrs-SeqInitialization, if present, for a Type 1 PUSCH transmission with a configured grant, or corresponds to the DMRS sequence index for the PUSCH transmission of Type-2 random access process in TS 38.213, otherwise .
============================= Unchanged part omitted ===========================

The position(s) of the DM-RS symbols is given by  and duration  where
-	 is the duration between the first OFDM symbol of the slot and the last OFDM symbol of the scheduled PUSCH resources in the slot for PUSCH mapping type A according to Tables 6.4.1.1.3-3 and 6.4.1.1.3-4 if intra-slot frequency hopping is not used, or 
-	 is the duration of scheduled PUSCH resources for PUSCH mapping type B according to Tables 6.4.1.1.3-3 and 6.4.1.1.3-4 if intra-slot frequency hopping is not used, or
-	 is the duration per hop according to Table 6.4.1.1.3-6 if intra-slot frequency hopping is used. 
-	if the higher-layer parameter maxLength in DMRS-UplinkConfig is not configured, or for a msgA transmission msgA-maxLength in msgA-DMRS-Configuration is not configured, the tables shall be used according to single-symbol DM-RS
-	if the higher-layer parameter maxLength in DMRS-UplinkConfig is equal to 'len2', msgA-maxLength is equal to 'len2', double-symbol DM-RS shall be used, otherwise single-symbol DM-RS shall be used
-	if the higher-layer parameter maxLength in DMRS-UplinkConfig is equal to 'len2', the associated DCI or configured grant configuration determines whether single-symbol or double-symbol DM-RS shall be used
-	if the higher-layer parameter dmrs-AdditionalPosition is not set to 'pos0' and intra-slot frequency hopping is enabled according to clause 7.3.1.1.2 in [4, TS 38.212] and by higher layer, Tables 6.4.1.1.3-6 shall be used assuming dmrs-AdditionalPosition is equal to 'pos1' for each hop.
For PUSCH mapping type A, 
-	the case dmrs-AdditionalPosition equal to 'pos3' is only supported when dmrs-TypeA-Position is equal to 'pos2';
-	 symbols in Table 6.4.1.1.3-4 is only applicable when dmrs-TypeA-Position is equal to 'pos2'.
For msgA transmitted using PUSCH mapping type A, 
-	the case msgA-dmrs-AdditionalPosition equal to 'pos3' is only supported when dmrs-TypeA-Position is equal to 'pos2';
-	'dmrs-AdditionalPosition' in Tables Tables 6.4.1.1.3-3 to 6.4.1.1.3-6 shall be replaced by msgA-dmrs-AdditionalPosition;
-	only PUSCH DM-RS configuration type 1 is supported;
For msgA transmitted using PUSCH mapping type B, 
-	'dmrs-AdditionalPosition' in Tables Tables 6.4.1.1.3-3 to 6.4.1.1.3-6 shall be replaced by msgA-dmrs-AdditionalPosition;
-	only PUSCH DM-RS configuration type 1 is supported;
============================= Unchanged part omitted ===========================

Text proposal #6 for TS 38.214 Clause 6.2.2:
============================= Unchanged part omitted ===========================
When transmitted PUSCH is scheduled by DCI format 0_1 with CRC scrambled by C-RNTI, CS-RNTI, SP-CSI-RNTI or MCS-C-RNTI, or corresponding to a configured grant, or being a PUSCH for Type-2 random access procedure,
-	the UE may be configured with higher layer parameter dmrs-Type in DMRS-UplinkConfig, and the configured DM-RS configuration type is used for transmitting PUSCH in as defined in Clause 6.4.1.1 of [4, TS 38.211]. For MsgA PUSCH transmissions, dmrs-Type is type 1.
-	the UE may be configured with the maximum number of front-loaded DM-RS symbols for PUSCH by higher layer parameter maxLength in DMRS-UplinkConfig, or by higher layer parameter msgA-MaxLength in msgA-DMRS-Configuration,.
-	if maxLength is not configured, single-symbol DM-RS can be scheduled for the UE by DCI or configured by the configured grant configuration, and the UE can be configured with a number of additional DM-RS for PUSCH by higher layer parameter dmrs-AdditionalPosition, which can be 'pos0', 'pos1', 'pos2', 'pos3'. 
-	if MsgA-maxLength is not configured, single-symbol DM-RS can be scheduled for the UE by DCI or configured by the configured grant configurationis applied for PUSCH for Type-2 random access procedure, and the UE can be configured with a number of additional DM-RS for PUSCH for Type-2 random access procedure by higher layer parameter by msgA-DMRS-Configuration,  which can be 'pos0', 'pos1', 'pos2', 'pos3'. 
-	if maxLength or MsgAmaxLength is configured, either single-symbol DM-RS or double symbol DM-RS can be scheduled for the UE by DCI or configured by the configured grant configuration, and the UE can be configured with a number of additional DM-RS for PUSCH by higher layer parameter dmrs-AdditionalPosition, which can be 'pos0' or 'pos1'. 
-	if MsgA-maxLength is configured, either single-symbol DM-RS or double symbol DM-RS can be configured For for PUSCH for Type-2 random access procedure the UE can be configured with a number of additional DM-RS for PUSCH by higher layer parameter msgA-dmrs-AdditionalPosition, which can be 'pos0', 'pos1', 'pos2', 'pos3'.
-	and, the UE shall transmit a number of additional DM-RS as specified in Table 6.4.1.1.3-3 and Table 6.4.1.1.3-4 in -Clause 6.4.1.1.3 of [4, TS 38.211].
============================= Unchanged part omitted ===========================
For MsgA PUSCH transmission, if the UE is not configured with msgAPUSCHDMRSCDMgroup, the UE shall assume that 2 DM-RS CDM groups are configured. Otherwise, msgAPUSCHDMRSCDMgroup indicates which DM-RS CDM group to use from the set of {0,1}. 
For MsgA PUSCH transmission, if the UE is not configured with msgAPUSCHNrOfPort, the UE shall assume that 4 ports are configured per DM-RS CDM groups. Otherwise, msgAPUSCHNrOfPort with value of 0 indicates one the first port per DM-RS CDM group, while a value of 1 indicated the first two ports per DM-RS CDM group.
============================= Unchanged part omitted ===========================

Text proposal #7 for TS 38.213 Clause 8.1A:
============================= Unchanged part omitted ===========================
A UE does not transmit a PUSCH in a PUSCH occasion if the corresponding PUSCH occasion resource unit is not mapped to a preamble of valid PRACH occasions. A UE can transmit a PRACH preamble in a valid PRACH occasion if the PRACH occasion preamble is not mapped to a valid PUSCH occasionresource unit.
A mapping between PRACH occasions and PUSCH occasions is per PUSCH configuration.
============================= Unchanged part omitted ===========================
For mapping one or multiple preambles of a PRACH slot to a PUSCH occasion associated with a DMRS resource, a UE determines a first slot for a first PUSCH occasion in an active UL BWP from msgAPUSCH-timeDomainOffset that provides an offset, in number of slots in the active UL BWP, relative to the start of each PRACH slot. The UE expects that a first PUSCH occasion in each slot has a same SLIV [6, TS 38.214] for a PUSCH transmission that is provided by startSymbolAndLengthMsgAPO. 
============================= Unchanged part omitted ===========================
A PUSCH occasion for PUSCH transmission is defined by a set of frequency resources, time resources, and a PUSCH resource unit is defined by a PUSCH occasion associated with a DMRS configurationresource., from a number  ofThe DMRS configurations resources are provided by msgA-DMRS-Configuration.
A consecutive number of  preamble indexes 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 occasionresource unit
-	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 preambles 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 resource indexes per valid PUSCH occasion. 
============================= Unchanged part omitted ===========================
	
[1102]
Proposal 1: A UE shall be able to select the preambles or ROs without associating to valid POs. 
Proposal 3: When only 2-step RACH is configured on the active UL BWP, preambleReceivedTargetPower and msg1-SubcarrierSpacing can be separately configured for 2-step RACH.
Proposal 4: For each UE in IDLE/INACTIVE/CONNECTED state, the number of applicable PUSCH configurations at any point in time is up to two.
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