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1	Introduction
The selection procedures between contention free and contention based random access could be enhanced in order to support CFRA in cases where it could be made on the same SSB as CBRA will be done. This contribution describes how CFRA could be selected over CBRA while maintaining backwards compatibility.
[bookmark: _Ref178064866]2	Discussion
The random access procedure in NR includes both contention-free (CFRA) and contention-based (CBRA) random access, and ways to prioritize between these. The random access procedure in 38.321 includes a set of if-statements that could be read as a priority table where one if statement catches a certain type of access and then proceeds to the actual access by the selected type.
Consider the below text from 3GPP TS 38.321, chapter 5.1.2, ref [1]:
	[bookmark: _Toc139032240]5.1.2	Random Access Resource selection
If the selected RA_TYPE is set to 4-stepRA, the MAC entity shall:
--- Left out for clarity ---
1>	else if the contention-free Random Access Resources associated with SSBs have been explicitly provided in rach-ConfigDedicated and at least one SSB with SS-RSRP above rsrp-ThresholdSSB amongst the associated SSBs is available:
2>	select an SSB with SS-RSRP above rsrp-ThresholdSSB amongst the associated SSBs;
2>	set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected SSB.
--- Left out for clarity ---
1>	else (i.e. for the contention-based Random Access preamble selection):
2>	if at least one of the SSBs with SS-RSRP above rsrp-ThresholdSSB is available:
3>	select an SSB with SS-RSRP above rsrp-ThresholdSSB.
2>	else:
3>	select any SSB.
--- Left out for clarity ---



It can be seen that the case for CFRA  (highlighted in yellow) will be catched under the circumstances that a CFRA resource has been assigned and at least one SSB has RSRP above rsrp-ThresholdSSB. If these conditions are not met, other conditions will be checked (intentionally left out) and finally the contention-based criteria will be triggered (highlighted in green). It can be observed that for the CBRA case, there is no requirement to have an SSB with RSRP above the rsrp-ThresholdSSB. It will be selected if it is available, but any SSB will be selected if there is no one above this threshold. Meanwhile, for the CFRA case there will be no selection at all of an SSB if there are none above this threshold.
[bookmark: _Toc146825404]For the CBRA case, an SSB with RSRP that does not meet the rsrp-ThresholdSSB can be selected for random access.
[bookmark: _Toc146825405]For the CFRA case, an SSB with RSRP that does not meet the rsrp-ThresholdSSB can not be selected for random access.
It can be understood by the specifications that if a similar condition like the one for CBRA (selecting “any SSB” if no SSB is above rsrp-ThresholdSSB) would exist in the CFRA section, it might be the case that CFRA would be selected with an SSB below the threshold, while an SSB above the threshold with CBRA resources might exist.
[bookmark: _Toc146825406]It would not be suitable to catch CFRA access on “any SSB” in case no SSB above the threshold for CFRA exists.
However, cases can exist where SSBs does not match criteria for rsrp-ThresholdSSB netiher for CFRA or CBRA. In these cases it would be best if UE selects CFRA resources, but this criteria has already been passed and the specification will trigger CBRA. This case can happen e.g. if there are only one SSB available and does not appear to be a corner case.
[bookmark: _Toc146825407]Current MAC specification might select CBRA when CFRA is more suitable.
Furthermore, the parameter rsrp-ThresholdSSB is configured in RRC, where it is optional. It could be the case that the network chooses to not configure the parameter, and for that case it seems as if the specification will never select CFRA since the if statement marked in yellow above will result in neither false nor true. What should happen in this case is not really clear, and it seems like the behavior is treated different by UE implementation.
[bookmark: _Toc146825408]If rsrp-ThresholdSSB is not configured from RRC the MAC handling of this behavior is unclear.
It would be beneficial to clarify this in the specifications, so the UE behavior is consistent, and we think a 2nd CFRA selection criteria should be introduced. This would impact specification dating back to Release 15 with existing UEs already out in the field. We therefore suggest that this is introduced in Release 17, with a possibility for early implementation since backwards compatibility can still be ensured.
[bookmark: _Toc146825409]Introduce a new if statement in 3GPP TS 38.321 chapter 5.1.2 after the existing CFRA if statement, that enables CFRA resource selection if no other SSB has a higher RSRP than one of the CFRA SSBs.
Technical Proposal for Proposal 1 is attached in Annex A.
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Conclusion
In the previous sections we made the following observations: 
Observation 1	For the CBRA case, an SSB with RSRP that does not meet the rsrp-ThresholdSSB can be selected for random access.
Observation 2	For the CFRA case, an SSB with RSRP that does not meet the rsrp-ThresholdSSB can not be selected for random access.
Observation 3	It would not be suitable to catch CFRA access on “any SSB” in case no SSB above the threshold for CFRA exists.
Observation 4	Current MAC specification might select CBRA when CFRA is more suitable.
Observation 5	If rsrp-ThresholdSSB is not configured from RRC the MAC handling of this behavior is unclear.


Based on the discussion in the previous sections we propose the following:
Proposal 1	Introduce a new if statement in 3GPP TS 38.321 chapter 5.1.2 after the existing CFRA if statement, that enables CFRA resource selection if no other SSB has a higher RSRP than one of the CFRA SSBs.
 



ANNEX A – Technical Proposal
	5.1.2	Random Access Resource selection
If the selected RA_TYPE is set to 4-stepRA, the MAC entity shall:
1>	if the Random Access procedure was initiated for SpCell beam failure recovery (as specified in clause 5.17); and
1>	if the beamFailureRecoveryTimer (in clause 5.17) is either running or not configured; and
1>	if the contention-free Random Access Resources for beam failure recovery request associated with any of the SSBs and/or CSI-RSs have been explicitly provided by RRC; and
1>	if at least one of the SSBs with SS-RSRP above rsrp-ThresholdSSB amongst the SSBs in candidateBeamRSList or the CSI-RSs with CSI-RSRP above rsrp-ThresholdCSI-RS amongst the CSI-RSs in candidateBeamRSList is available:
2>	select an SSB with SS-RSRP above rsrp-ThresholdSSB amongst the SSBs in candidateBeamRSList or a CSI-RS with CSI-RSRP above rsrp-ThresholdCSI-RS amongst the CSI-RSs in candidateBeamRSList;
2>	if CSI-RS is selected, and there is no ra-PreambleIndex associated with the selected CSI-RS:
3>	set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the SSB in candidateBeamRSList which is quasi-colocated with the selected CSI-RS as specified in TS 38.214 [7].
2>	else:
3>	set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected SSB or CSI-RS from the set of Random Access Preambles for beam failure recovery request.
1>	else if the ra-PreambleIndex has been explicitly provided by PDCCH; and
1>	if the ra-PreambleIndex is not 0b000000:
2>	set the PREAMBLE_INDEX to the signalled ra-PreambleIndex;
2>	select the SSB signalled by PDCCH.
1>	else if the contention-free Random Access Resources associated with SSBs have been explicitly provided in rach-ConfigDedicated and at least one SSB with SS-RSRP above rsrp-ThresholdSSB amongst the associated SSBs is available:
2>	select an SSB with SS-RSRP above rsrp-ThresholdSSB amongst the associated SSBs;
2>	set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected SSB.
1>	else if the contention-free Random Access Resources associated with SSBs have been explicitly provided in rach-ConfigDedicated and no other SSB with a higher SS-RSRP is available:
2>	select any SSB among the contention-free Random Access Resources explicitly provided in rach-ConfigDedicated.
2>	set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected SSB.
1>	else if the contention-free Random Access Resources associated with CSI-RSs have been explicitly provided in rach-ConfigDedicated and at least one CSI-RS with CSI-RSRP above rsrp-ThresholdCSI-RS amongst the associated CSI-RSs is available:
2>	select a CSI-RS with CSI-RSRP above rsrp-ThresholdCSI-RS amongst the associated CSI-RSs;
2>	set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected CSI-RS.
1>	else if the Random Access procedure was initiated for SI request (as specified in TS 38.331 [5]); and
1>	if the Random Access Resources for SI request have been explicitly provided by RRC:
2>	if at least one of the SSBs with SS-RSRP above rsrp-ThresholdSSB is available:
3>	select an SSB with SS-RSRP above rsrp-ThresholdSSB.
2>	else:
3>	select any SSB.
2>	select a Random Access Preamble corresponding to the selected SSB, from the Random Access Preamble(s) determined according to ra-PreambleStartIndex as specified in TS 38.331 [5];
2>	set the PREAMBLE_INDEX to selected Random Access Preamble.
1>	else (i.e. for the contention-based Random Access preamble selection):
2>	if at least one of the SSBs with SS-RSRP above rsrp-ThresholdSSB is available:
3>	select an SSB with SS-RSRP above rsrp-ThresholdSSB.
2>	else:
3>	select any SSB.
2>	if the RA_TYPE is switched from 2-stepRA to 4-stepRA:
3>	if a Random Access Preambles group was selected during the current Random Access procedure:
4>	select the same group of Random Access Preambles as was selected for the 2-step RA type.
3>	else:
4>	if Random Access Preambles group B is configured; and
4>	if the transport block size of the MSGA payload configured in the rach-ConfigDedicated corresponds to the transport block size of the MSGA payload associated with Random Access Preambles group B:
5>	select the Random Access Preambles group B.
4>	else:
5>	select the Random Access Preambles group A.
2>	else if Msg3 buffer is empty:
3>	if Random Access Preambles group B is configured:
4>	if the potential Msg3 size (UL data available for transmission plus MAC subheader(s) 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:
5>	select the Random Access Preambles group A.
3>	else:
4>	select the Random Access Preambles group A.
2>	else (i.e. Msg3 is being retransmitted):
3>	select the same group of Random Access Preambles as was used for the Random Access Preamble transmission attempt corresponding to the first transmission of Msg3.
2>	select a Random Access Preamble randomly with equal probability from the Random Access Preambles associated with the selected SSB and the selected Random Access Preambles group;
2>	set the PREAMBLE_INDEX to the selected Random Access Preamble.
1>	if the Random Access procedure was initiated for SI request (as specified in TS 38.331 [5]); and
1>	if ra-AssociationPeriodIndex and si-RequestPeriod are configured:
2>	determine the next available PRACH occasion from the PRACH occasions corresponding to the selected SSB in the association period given by ra-AssociationPeriodIndex in the si-RequestPeriod permitted by the restrictions given by the ra-ssb-OccasionMaskIndex if configured (the MAC entity shall select a PRACH occasion randomly with equal probability amongst the consecutive PRACH occasions according to clause 8.1 of TS 38.213 [6] corresponding to the selected SSB).
1>	else if an SSB is selected above:
2>	determine the next available PRACH occasion from the PRACH occasions corresponding to the selected SSB permitted by the restrictions given by the ra-ssb-OccasionMaskIndex if configured, or ssb-SharedRO-MaskIndex if configured, or indicated by PDCCH (the MAC entity shall select a PRACH occasion randomly with equal probability amongst the consecutive PRACH occasions according to clause 8.1 of TS 38.213 [6] regardless the FR2 UL gap, corresponding to the selected SSB; the MAC entity may take into account the possible occurrence of measurement gaps and MUSIM gaps when determining the next available PRACH occasion corresponding to the selected SSB).
1>	else if a CSI-RS is selected above:
2>	if there is no contention-free Random Access Resource associated with the selected CSI-RS:
3>	determine the next available PRACH occasion from the PRACH occasions, permitted by the restrictions given by the ra-ssb-OccasionMaskIndex if configured, corresponding to the SSB in candidateBeamRSList which is quasi-colocated with the selected CSI-RS as specified in TS 38.214 [7] (the MAC entity shall select a PRACH occasion randomly with equal probability amongst the consecutive PRACH occasions according to clause 8.1 of TS 38.213 [6] regardless the FR2 UL gap, corresponding to the SSB which is quasi-colocated with the selected CSI-RS; the MAC entity may take into account the possible occurrence of measurement gaps and MUSIM gaps when determining the next available PRACH occasion corresponding to the SSB which is quasi-colocated with the selected CSI-RS).
2>	else:
3>	determine the next available PRACH occasion from the PRACH occasions in ra-OccasionList corresponding to the selected CSI-RS (the MAC entity shall select a PRACH occasion randomly with equal probability amongst the PRACH occasions occurring simultaneously but on different subcarriers regardless the FR2 UL gap, corresponding to the selected CSI-RS; the MAC entity may take into account the possible occurrence of measurement gaps and MUSIM gaps when determining the next available PRACH occasion corresponding to the selected CSI-RS).
1>	perform the Random Access Preamble transmission procedure (see clause 5.1.3).
NOTE 1:	When the UE determines if there is an SSB with SS-RSRP above rsrp-ThresholdSSB or a CSI-RS with CSI-RSRP above rsrp-ThresholdCSI-RS, the UE uses the latest unfiltered L1-RSRP measurement.
NOTE 2:	Void.
NOTE 3:	If a RedCap UE in RRC_IDLE or RRC_INACTIVE mode is configured with a BWP indicated by initialDownlinkBWP-RedCap which is not associated with any SSB, SS-RSRP measurement is performed based on the SSB associated with the BWP indicated by initialDownlinkBWP. If a RedCap UE in RRC_INACTIVE mode is configured with SDT and with a BWP indicated by initialDownlinkBWP-RedCap which is associated with NCD-SSB, SS-RSRP measurement can also be performed based on this NCD-SSB during SDT.
NOTE 4:	If a RedCap UE in RRC_IDLE or RRC_INACTIVE mode is configured with a BWP indicated by initialDownlinkBWP-RedCap which is not associated with any SSB for RACH, it is up to the UE implementation to perform a new RSRP measurements before Msg1/MsgA retransmission.
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