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Introduction
In this contribution we discuss the preamble grouping and the relations to MsgA PUSCH configurations.
The agreements in RAN2#107bis regarding preamble grouping:

Agreements:
1. 2-step RACH resources can only be configured on SpCell
2. The 2-step RACH resources can be configured on a BWP where 4-step CBRA resources are not configured.  In that case we will not have 4-step switch.   
3. The PDCCH triggered 2-step CFRA RACH will not be supported in Rel-16
4. The 2-step CBRA for SpCell BFR is supported in Rel-16.  


Agreements:
1. Introduce preambles group A and B for 2-step RACH.
2. Apply the same selection formulas to select between 2-step preambles group A and B as specified for 4-step in Rel-15. For the purpose of data threshold, ra-MsgASizeGroupA parameter can be introduced.  
3. [bookmark: _Hlk23169555]Support configuration where fallback from 2-step RA to 4-step RA is not allowed
4. TB size offered in UL grant in the Msg2 RAR in 4-step RACH shall be the same as the TB size offered for payload transmission in MsgA in 2-step RACH; otherwise, the UE behavior is not defined (i.e. it is up to UE implementation).  Rebuilding is not supported in the specification (i.e. it is up to UE implementation).
5. If switching to 4-step RACH is expected to be supported, then support network configuration where the same TB sizes offered for 2-step RACH preamble groups are the same with those of 4-step RACH preamble groups.  
6. No UE specific RNTI will be designed for 2-step RACH in case CCCH SDU was included in MsgA.
7. Confirm the Working Assumption: SRB RRC messages of multiple UEs cannot be multiplexed in same MsgB (i.e. same MAC PDU).
8. RAN2 will work on specifying a new RA-RNTI design for msgB 

	
Furthermore, in RAN1#99 the following agreements were made regarding preamble grouping:
Agreements:
· For a UE in RRC_IDLE/INACTIVE state, do not support more than 2 msgA PUSCH configurations for Rel.16

Agreements:
· For a UE in RRC_CONNECTED state,
· Support up to two msgA PUSCH configurations in an UL BWP 
· If msgA PUSCH configuration is not configured for the UL BWP, it can follow that of initial BWP.
· (Working Assumption) Reuse the preamble group based method as defined for RRC_IDLE/INACTIVE state.
· FFS: Whether the number of msgA PUSCH configuration(s) should be aligned with that of UEs in RRC RRC_IDLE/INACTIVE state.
To confirm whether PRACH configuration and msgA PUSCH configuration are both BWP specific or cell specific.

[bookmark: _Ref525832169]Discussion

Preamble grouping
In the 4-step RA procedure, the UE is selecting preambles from either Random Access Preambles group A or Random Access Preambles group B. The selection of Random Access Preambles group B is done in case the UE wishes to transmit a large Msg3 (larger than the minimum grant provided by Random Access Preambles group A). Selection of Random Access Preambles group B is done based on Msg3 size and a pathloss threshold (except for CCCH). 
As agreed in RAN2#107bis, preambles group A and B for 2-step RA shall be introduced, but there are still issues regarding 1) what preamble grouping in fact means for 2-step RA, 2) more than two preamble groups and 3) fallback/switching mechanisms.
Preamble grouping and MsgA PUSCH selection
In legacy the mapping is simply for the UE to select a group of preambles that indicate that the UE has 1) more than certain amount of data in its buffer and 2) a pathloss that is less than a threshold. The field in RRC in legacy looks like the following:
 	groupBconfigured		SEQUENCE {
    	ra-Msg3SizeGroupA			ENUMERATED {b56, b144, b208, b256, b282, b480, b640,
                                  		b800, b1000, b72, spare6, spare5,spare4, spare3, 
										spare2, spare1},
        messagePowerOffsetGroupB	ENUMERATED { minusinfinity, dB0, dB5, dB8, dB10, dB12, 
										dB15, dB18},
        numberOfRA-PreamblesGroupA  INTEGER (1..64)
	}

For 2-step RA however, the meaning of the mapping could be slightly different. In 2-step RA there needs to be a one-to-one mapping between a MsgA PUSCH configuration and a preamble group. Thus configurations where there is only one preamble group but multiple MsgA PUSCH configurations or multiple preamble groups and single MsgA PUSCH configuration is not valid from a RAN2-perspective. 
[bookmark: _Toc24034281][bookmark: _Toc24039388][bookmark: _Toc24058434]In 2-step RA there needs to be a one-to-one mapping between a MsgA PUSCH configuration and a preamble group.
Given that there is a one-to-one mapping, the TB-sizes in the MsgA PUSCH configurations are already pre-defined by the MCS and the number of PRBs. The result of this is that the ra-MsgA-SizeGroupA should not be used since the TBS is already defined in terms of MCS and number of PRBs. 
[bookmark: _Toc23943290][bookmark: _Toc23943316][bookmark: _Toc23943328][bookmark: _Toc23944805][bookmark: _Toc23946925][bookmark: _Toc24015162][bookmark: _Toc24034278][bookmark: _Toc24039385][bookmark: _Toc24058431]The legacy preamble grouping cannot be reused for 2-step RA.
[bookmark: _Toc23943291][bookmark: _Toc23943317][bookmark: _Toc23943329][bookmark: _Toc23944806][bookmark: _Toc23946926][bookmark: _Toc24015163][bookmark: _Toc24034279][bookmark: _Toc24039386][bookmark: _Toc24058432]The available MsgA payload sizes are determined using the configured MCS and TBS.
[bookmark: _Toc23943334][bookmark: _Toc23944792][bookmark: _Toc23946930][bookmark: _Toc24015168][bookmark: _Toc24034282][bookmark: _Toc24039389][bookmark: _Toc24058435]No need for ra-MsgA-SizeGroupA field for preamble grouping in 2-step RA.
In RRC specifications this means that ra-MsgA-SizeGroupA field should be removed as it is redundant and in the MAC specification the line saying the following (from the running MAC CR 107bis#75):
3>	if the potential MSGA payload size (UL data available for transmission plus MAC header and, where required, MAC CEs) is greater than [ra-MsgASizeGroupA] and the pathloss is less than PCMAX (of the Serving Cell performing the Random Access Procedure) – [preambleReceivedTargetPower] – [msgA-DeltaPreamble] – [messagePowerOffsetGroupB]; or
3>	if the Random Access procedure was initiated for the CCCH logical channel and the CCCH SDU size plus MAC subheader is greater than [ra-MsgASizeGroupA]:
4>	select the Random Access Preambles group B.
3>	else:
4>	select the Random Access Preambles group A.
should be changed to:
3>	if the potential MSGA payload size (UL data available for transmission plus MAC header and, where required, MAC CEs) is greater than the minimum TBS among the MsgA PUSCH configurations and the pathloss is less than PCMAX (of the Serving Cell performing the Random Access Procedure) – [preambleReceivedTargetPower] – [msgA-DeltaPreamble] – [messagePowerOffsetGroupB]; or
3>	if the Random Access procedure was initiated for the CCCH logical channel and the CCCH SDU size plus MAC subheader is greater than the minimum TBS of MsgA PUSCH configuration
4>	select the Random Access Preambles group B and the associated MsgA PUSCH configuration.
3>	else:
4>	select the Random Access Preambles group A and the associated MsgA PUSCH configuration.

In RAN1 there are currently discussions on how to do the selection between MsgA PUSCH occasions, but if the RAN2 agreements should be followed, the decision on selection between MsgA PUSCH occasions has already been done in RAN2, which is to reuse the selection mechanism introduced for preamble group A/B. 
[bookmark: _Toc23943335][bookmark: _Toc23944793][bookmark: _Toc23946931][bookmark: _Toc24015169][bookmark: _Toc24034283][bookmark: _Toc24039390][bookmark: _Toc24058436]Send LS to RAN1 with decision on preamble grouping A/B and that the MsgA PUSCH selection mechanism will follow that of rel-15 preamble grouping, i.e. estimated pathloss.

Another issue that could be beneficial to clarify in the MAC specifications is on the pathloss that is used to determine the threshold. Given that the 2-step random access may have a slightly tighter link budget compared to 4-step RA, the pathloss that is compared needs to be matched with the power control algorithm. In legacy, there is a factor msg3-Alpha that scales the pathloss  and such a factor should also be introduced for 2-step random access. Given that a typical value is 0.8, by not including this in the calculation in the MAC specification: “the pathloss is less than PCMAX (of the Serving Cell performing the Random Access Procedure) – [preambleReceivedTargetPower] – [msgA-DeltaPreamble] – [messagePowerOffsetGroupB]” we may end up with a mismatch compared to the power control algorithm.
[bookmark: _Toc24015164][bookmark: _Toc24034280][bookmark: _Toc24039387][bookmark: _Toc24058433]If the comparison for preamble group A/B is not properly scaled by the alpha-factor, the pathloss selection may not be accurate enough for 2-step random access.
Thus, we suggest that the alpha-factor is taken into account when comparing the pathloss. This can be done by either adding a note or explicitly stating that “the pathloss, scaled by alpha if configured, is less than PCMAX (of the Serving Cell performing the Random Access Procedure) – [preambleReceivedTargetPower] – [msgA-DeltaPreamble] – [messagePowerOffsetGroupB]”
[bookmark: _Toc24015170][bookmark: _Toc24034284][bookmark: _Toc24039391][bookmark: _Toc24058437]The scaling of msgA-Alpha or msg3-Alpha should be accounted for in the MAC specification.
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Conclusion
In section 2 we made the following observations:
Observation 1	The legacy preamble grouping cannot be reused for 2-step RA.
Observation 2	The available MsgA payload sizes are determined using the configured MCS and TBS.
Observation 3	If the comparison for preamble group A/B is not properly scaled by the alpha-factor, the pathloss selection may not be accurate enough for 2-step random access.

Based on the discussion in section 2 we propose the following:
[bookmark: _GoBack]Proposal 1	In 2-step RA there needs to be a one-to-one mapping between a MsgA PUSCH configuration and a preamble group.
Proposal 2	No need for ra-MsgA-SizeGroupA field for preamble grouping in 2-step RA.
Proposal 3	Send LS to RAN1 with decision on preamble grouping A/B and that the MsgA PUSCH selection mechanism will follow that of rel-15 preamble grouping, i.e. estimated pathloss.
Proposal 4	The scaling of msgA-Alpha or msg3-Alpha should be accounted for in the MAC specification.



