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1	Introduction
This contribution addresses remaining issues of 2-step RACH in NR, covering
· Gap requirement between MsgA preamble and PUSCH
· Resource determination of MsgA PUSCH in CFRA
· Other alignment TPs.
[bookmark: _Ref178064866]2	Discussion
2.1 	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 the RAN1 #101-e meeting[1], same gap requirement was agreed to be applied to NR-U case as well.
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, the 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 for the UEs in the MsgA PUSCH configuration in dedicated signaling. But it has now been 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: _Toc47534975][bookmark: _Toc47771607]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
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: _Toc47534970][bookmark: _Toc47771623]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 TP1.
[bookmark: _Hlk37021888]---------------------------------------start of TP1 for 38.213 section 8.1A-----------------------------------------
[bookmark: _Toc45699185]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. The 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.
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 associated PRACH preamble is not transmitted as described in Clause 7.5 or Clause 11.1 or if the time gap between the PUSCH occasion and corresponding PRACH occasion is less than  symbols. A UE can transmit a PRACH preamble in a valid PRACH occasion if the PRACH preamble is not mapped to a valid PUSCH occasion.
A mapping between one or multiple PRACH preambles and a PUSCH occasion associated with a DMRS resource is per PUSCH configuration.
------------------------------------------unchanged text omitted------------------------------------------
--------------------------------------------------------end of TP1------------------------------------------------------------
2.2 	Resource determination for MsgA PUSCH in CFRA
It has been agreed in RAN2 #110 meeting that multiple PRUs maybe signalled in dedicated signalling for CFRA of 2-step RA type. And a msgA-PUSCH-resource-Index may be signalled optionally to indicate which PRU is used, while only the PRU 0 is used when this parameter is absent. 
	msgA-PUSCH-resource-Index
Identifies the index of the PUSCH resource used for MSGA CFRA. The PUSCH resource index indicates a valid PUSCH occasion (as specified in TS 38.213 [13], subclause 8.1A) and the associated DMRS resources corresponding to a PRACH slot. The PUSCH resource indexes are sequentially numbered and are mapped to valid PUSCH occasions corresponding to a PRACH slot which are ordered, 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 then in an ascending order of a DMRS sequence index, third in increasing order of time resource indexes for time multiplexed PUSCH occasions within a PUSCH slot and fourth, in increasing order of indexes for PUSCH slots. For the case of contention free 2-step random access type, if this field is absent, the UE shall use the value 0.



In RAN1 spec of 38.213, when describing the procedure of the determining the PRU for a MsgA PUSCH transmission, only CBRA is considered. TP2 is proposed to also capture MsgA PUSCH resource determination for CFRA in 38.213.
[bookmark: _Toc47534971][bookmark: _Toc47771624]Capture the MsgA PUSCH resource determination in CFRA in 38.213, according to text proposal TP2.
---------------------------------------start of TP2 for 38.213 section 8.1A-----------------------------------------
------------------------------------------unchanged text omitted------------------------------------------
A PUSCH occasion for PUSCH transmission is defined by a frequency resource and a time resource, and is associated with a DMRS resource. The DMRS resources are provided by msgA-DMRS-Configuration.
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-Configuration. 
For contention-free Type-2 random access procedure, UE determines the PUSCH occasion and the associated DMRS resource provided by dedicated higher layer parameter msgA-PUSCH-resource-Index [12, TS 38.331] if present, otherwise UE determines a PUSCH occasion with  = 0,  = 0, , a DMRS sequence provided by msgA-ScramblingID0 and a DMRS port 0 for MsgA PUSCH transmission.
------------------------------------------unchanged text omitted------------------------------------------
--------------------------------------------------------end of TP2------------------------------------------------------------
2.3 	Other alignment TPs
2.3.1	TDRA of MsgA PUSCH 
Since both normal CP and extended CP are expected be supported for MsgA PUSCH, the default TDRA table could be table 6.1.2.1.1-2 for normal CP or table 6.1.2.1.1-3 for extended CP in 38.213. Another typo is also corrected in the following text proposal TP3.
[bookmark: _Toc47534972][bookmark: _Toc47771625]Capture the default TDRA table 6.1.2.1.1-3 for extended CP for MsgA PUSCH and correct the typo according to text proposal TP3.
---------------------------------------start of TP3 for 38.213 section 8.1A-----------------------------------------
------------------------------------------unchanged text omitted------------------------------------------
If a UE does not have dedicated RRC configuration, or has an initial UL BWP as an active UL BWP, or is not provided startSymbolAndLengthMsgA-PO, msgA-PUSCH-timeDomainAllocation provides a SLIV and a PUSCH mapping type for a PUSCH transmission by indicating 
-	first maxNrofUL-Allocations values from PUSCH-TimeDomainResourceAllocationList, if PUSCH-TimeDomainResourceAllocationList is provided in PUSCH-ConfigCommon
-	entries from table 6.1.2.1.1-2 for normal CP or table 6.1.2.1.1-3 for extended CP in [6, TS 38.214] according to the higher layer parameter cyclicPrefix, if PUSCH-TimeDomainResourceAllocationList is not provided in PUSCH-ConfigCommon
else, the UE is provided with a SLIV by startSymbolAndLengthMsgA-PO, and a PUSCH mapping type by mappingTypeMsgA-PUSCH for a PUSCH transmission. 
------------------------------------------unchanged text omitted------------------------------------------
--------------------------------------------------------end of TP3------------------------------------------------------------
2.3.2 	Resource overhead of MsgA PUSCH 
The resource overhead per PRB is assumed to be zero for Msg3, which should also be applied for MsgA PUSCH. TP4 is proposed to capture the resource overhead assumption of Msg3 for MsgA.
[bookmark: _Toc47534973][bookmark: _Toc47771626]Align the resource overhead determination with Msg3 for MsgA PUSCH, according to text proposal TP4.
---------------------------------------start of TP4 for 38.214 section 6.1.4.2-----------------------------------------
------------------------------------------unchanged text omitted------------------------------------------
The UE shall first determine the number of REs (NRE) within the slot: 

-	A UE first determines the number of REs allocated for PUSCH within a PRB  by 









[bookmark: _Hlk512515248]-	, where is the number of subcarriers in the frequency domain in a physical resource block,  is the number of symbols L of the PUSCH allocation according to Clause 6.1.2.1 for scheduled PUSCH or Clause 6.1.2.3 for configured PUSCH,  is the number of REs for DM-RS per PRB in the allocated duration including the overhead of the DM-RS CDM groups without data, as described for PUSCH with a configured grant in Clause 6.1.2.3 or as indicated by DCI format 0_1 or DCI format 0_2 or as described for DCI format 0_0 in Clause 6.2.2, and  is the overhead configured by higher layer parameter xOverhead in PUSCH-ServingCellConfig. If the  is not configured (a value from 6, 12, or 18), the  is assumed to be 0. For Msg3 or MsgA PUSCH transmission the  is always set to 0. In case of PUSCH repetition Type B,  is determined assuming a nominal repetition with the duration of L symbols without segmentation.
------------------------------------------unchanged text omitted------------------------------------------
--------------------------------------------------------end of TP4------------------------------------------------------------
2.3.3 	Power control of MsgA PUSCH 
According to latest the RRC spec., msgA-PreambleReceivedTargetPower should be used for power control of MsgA if configured. To align with RRC signaling, TP5 is provided to correct the text in 38.213 V16.2.0.

	msgA-PreambleReceivedTargetPower
The target power level at the network receiver side (see TS 38.213 [13], clause 7.1.1 and TS 38.321 [3], clause 5.1.1). Only multiples of 2 dBm may be chosen (e.g -202, -200, -198, …). If the field is absent, UE shall use the value of preambleReceivedTargetPower in RACH-ConfigGeneric in the configured BWP. This field may only be present if no 4-step type RA is configured in the BWP. The field is absent if RACH-ConfigGenericTwoStepRA is included in CFRA-TwoStep in RACH-ConfigDedicated and then the UE uses the value of msgA-PreambleReceivedTargetPower in RACH-ConfigGenericTwoStepRA configured for CBRA.



[bookmark: _Toc47534974][bookmark: _Toc47771627]msgA-PreambleReceivedTargetPower, if provided, should be used for the power control of MsgA PUSCH, according to text proposal TP5.
---------------------------------------start of TP5 for 38.213 section 7.1.1-----------------------------------------
------------------------------------------unchanged text omitted------------------------------------------
[bookmark: _Ref500774487][bookmark: _Toc12021446][bookmark: _Toc20311558][bookmark: _Toc26719383][bookmark: _Toc29894814][bookmark: _Toc29899113][bookmark: _Toc29899531][bookmark: _Toc29917268][bookmark: _Toc36498142][bookmark: _Toc45699168][bookmark: _Ref497117847]7.1.1	UE behaviour
If a UE transmits a PUSCH on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] using parameter set configuration with index [image: ] and PUSCH power control adjustment state with index [image: ], the UE determines the PUSCH transmission power [image: ] in PUSCH transmission occasion [image: ] as
[image: ] [dBm]
where,
-	[image: ]is the UE configured maximum output power defined in [8-1, TS 38.101-1], [8-2, TS38.101-2] and [8-3, TS38.101-3] for carrier [image: ] of serving cell [image: ] in PUSCH transmission occasion [image: ].
-	[image: ] is a parameter composed of the sum of a component [image: ] and a component [image: ] where [image: ]. 
-	If a UE established dedicated RRC connection using a Type-1 random access procedure, as described in Clause 8, and is not provided P0-PUSCH-AlphaSet or for a PUSCH transmission scheduled by a RAR UL grant as described in Clause 8.3, 
	[image: ], [image: ], and [image: ], 
where  is provided by preambleReceivedTargetPower [11, TS 38.321] and  is provided by msg3-DeltaPreamble, or [image: ] dB if msg3-DeltaPreamble is not provided, for carrier [image: ] of serving cell [image: ]
-	If a UE established dedicated RRC connection using a Type-2 random access procedure, as described in Clause 8, and is not provided P0-PUSCH-AlphaSet, or for a PUSCH transmission for Type-2 random access procedure as described in Clause 8.1A, 
	, , and , 
where  is provided by msgA-preambleReceivedTargetPower, or by preambleReceivedTargetPower if msgA-preambleReceivedTargetPoweris not provided and  is provided by msgADeltaPreamble, or  dB if msgADeltaPreamble is not provided, for carrier  of serving cell 
------------------------------------------unchanged text omitted------------------------------------------
--------------------------------------------------------end of TP5------------------------------------------------------------
Conclusion
In the previous sections we made the following observations: 
Observation 1	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
Based on the discussion in the previous sections we propose the following:
Proposal 1	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 TP1.
Proposal 2	Capture the MsgA PUSCH resource determination in CFRA in 38.213, according to text proposal TP2.
Proposal 3	Capture the default TDRA table 6.1.2.1.1-3 for extended CP for MsgA PUSCH and correct the typo according to text proposal TP3.
Proposal 4	Align the resource overhead determination with Msg3 for MsgA PUSCH, according to text proposal TP4.
Proposal 5	msgA-PreambleReceivedTargetPower, if provided, should be used for the power control of MsgA PUSCH, according to text proposal TP5.

[bookmark: _In-sequence_SDU_delivery]References
[bookmark: _Ref37062754][bookmark: _Ref32416621][bookmark: _Ref36924009]“Chairman's Notes RAN1#101-e final”, 3GPP RAN1 #101-e meeting, May 2020.
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