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Introduction
In this contribution we discuss how transmitting payloads of different sizes in msgA in the 2-step Random access procedure can be supported. In RAN2#105bis, it was concluded that “minimum payload sizes the MsgA shall be able to support are 56 and 72 bits depending on whether short or long I-RNTI is requested by the NW from RRC INACTIVE UEs inside the RRCResumeRequest message, respectively “. It was also concluded that “no upper bound for the content size is defined by RAN2.” 
In this we discuss how to support different sizes for msgA payloads.
[bookmark: _Ref525832169]Discussion
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). The corresponding text from 38.321 is
2>	if Msg3 has not yet been transmitted:
3>	if Random Access Preambles group B is configured:
4>	if the potential Msg3 size (UL data available for transmission plus MAC header and, where required, MAC CEs) is greater than ra-Msg3SizeGroupA and the pathloss is less than PCMAX (of the Serving Cell performing the Random Access Procedure) – preambleReceivedTargetPower – msg3-DeltaPreamble – messagePowerOffsetGroupB; or
4>	if the Random Access procedure was initiated for the CCCH logical channel and the CCCH SDU size plus MAC subheader is greater than ra-Msg3SizeGroupA:
5>	select the Random Access Preambles group B.
4>	else:
[bookmark: _Hlk16250899]5>	select the Random Access Preambles group A.
3>	else:
4>	select the Random Access Preambles group A.

[bookmark: _GoBack]The main use case for using Random Access Preambles group B is to enable the UE to multiplex UE data or BSR/PHR in Msg3. This use case is just as valid for the 2-step procedure implying that enabling transmission of larger msgA would be beneficial also for the 2-step RA procedure.

[bookmark: _Toc535935026][bookmark: _Toc536082898][bookmark: _Toc536102812][bookmark: _Toc344499][bookmark: _Toc766271][bookmark: _Toc1068071][bookmark: _Toc4488526][bookmark: _Toc7090643][bookmark: _Toc7602347][bookmark: _Toc7677920][bookmark: _Toc16244585][bookmark: _Toc16254560][bookmark: _Toc16255765][bookmark: _Toc16679502]Similar as for 4-step RA, it is beneficial to be able to transmit larger than minimum payload size msgA.
[bookmark: _Toc525565501]For the 2-step RA configuration it has been agreed that there will be a mapping between preamble(s) and PUSCH resources. Since these PUSCH resources may be of different size (number of PRBs) and/or use different MSC the size of TB that can be supported on the different PUSCH resources will be different. Based on this, it would be possible to have criteria for when each preamble (or set of preambles) and PUSCH resource can be selected.
For selection of preamble group in the 4-step procedure, the pathloss is compared to UE maximum output power (scaled by offsets and power targets). Similar comparisons should be done when selection of 2-step preamble and PUSCH resources. For the 2-step procedure, it must be ensured available UE power is sufficient for msgA PUSCH transmission which depends on number of PRBs, MCS and power ramping. This means that the available power the UE can use for the PUSCH transmission may be a limiting factor for the msgA PUSCH selection.
[bookmark: _Toc16254561][bookmark: _Toc16255766][bookmark: _Toc16679503]Available UE power may be a limiting factor when selecting MsgA PUSCH resources.
A simple configuration of preamble to PUSCH resource mapping could be designed with one set of preamble mapping to one set of PUSCH resources which can always be selected. This set of PUSCH resources would then be sufficient for transmission of the minimum MsgA payload sizes (56 or 72 bits).
Further sets of preambles mapping to PUSCH resources that support transmission of larger payload sizes can be configured where these sets can be used if certain criteria are satisfied. We propose:
[bookmark: _Toc7602350][bookmark: _Toc7602817][bookmark: _Toc7677924][bookmark: _Toc16244590][bookmark: _Toc16254564][bookmark: _Toc16255770][bookmark: _Toc16679506]Sets of Preambles mapping to PUSCH resources that support transmission of larger MsgA payload sizes (than the minimum of 56 or 72 bit) is supported.
[bookmark: _Toc16254565][bookmark: _Toc16255771][bookmark: _Toc16679507]A Preamble mapping to a PUSCH resource that support transmission of larger MsgA payload sizes can be selected only if certain thresholds are met.
As discussed above, criteria for transmission of larger MsgA payloads can be similar as for the selection of Random Access Preambles group B in the 4-step procedure. That is, the criteria are pathloss and whether the transmission is done for the CCCH logical channel. Another aspect that should be considered is if the available UE power is sufficient for the transmission of the TB given the PUSCH resource and MCS. We therefore propose
[bookmark: _Toc16254566][bookmark: _Toc16255772][bookmark: _Toc16679508]Thresholds for selection of Preamble to PUSCH resource mapping can be based on pathloss and whether the transmission is done for the CCCH logical channel
[bookmark: _Toc16254567][bookmark: _Toc16255773][bookmark: _Toc16679509]Thresholds for selection of Preamble to PUSCH resource mapping can be based on the available UE power.
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In section 2 we made the following observations:
Observation 1	Similar as for 4-step RA, it is beneficial to be able to transmit larger than minimum payload size msgA.
Observation 2	Available UE power may be a limiting factor when selecting MsgA PUSCH resources.

Based on the discussion in section 2 we propose the following:
Proposal 1	Sets of Preambles mapping to PUSCH resources that support transmission of larger MsgA payload sizes (than the minimum of 56 or 72 bit) is supported.
Proposal 2	A Preamble mapping to a PUSCH resource that support transmission of larger MsgA payload sizes can be selected only if certain thresholds are met.
Proposal 3	Thresholds for selection of Preamble to PUSCH resource mapping can be based on pathloss and whether the transmission is done for the CCCH logical channel
Proposal 4	Thresholds for selection of Preamble to PUSCH resource mapping can be based on the available UE power.



