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	Reason for change:
	1. In section 5.1.2, the following RAN1 agreement has been captured:

If the Candidate-Beam-RS-List includes both CSI-RS resource indexes and SSB indexes, AND only SSB indexes are associated with PRACH resources,
· UE identifies PRACH resources for CSI-RS resource(s) in the Candidate-Beam-RS-List via spatial QCL indication between SSBs and CSI-RS resources, if UE-identified new beam(s) is associated with CSI-RS resource(s)
· UE sends BFRQ through a PRACH resource associated with the SSB, which is spatially QCLed with the CSI-RS resource.
· Note: in case the Candidate-Beam-RS-List includes both CSI-RS resource indexes and SSB indexes, AND only SSB indexes are associated with PRACH resources, a UE is not expected to be configured by Candidate-Beam-RS-List a CSI-RS resource which does not have a spatial QCL association with any of the SSB in the same Candidate-Beam-RS-List.

It means that PRACH resource(s) can be shared between SSB(s) and CSI-RS resource(s) only if they are ‘spatially QCLed’, which corresponds to ‘QCL Type D’ according to terminology defined in TS38.214 section 5.1.5 as follows:

[bookmark: _Toc517439459]5.1.5	Antenna ports quasi co-location
The UE can be configured with a list of up to M TCI-State configurations within the higher layer parameter PDSCH-Config to decode PDSCH according to a detected PDCCH with DCI intended for the UE and the given serving cell, where M depends on the UE capability. Each TCI-State contains parameters for configuring a quasi co-location relationship between one or two downlink reference signals and the DM-RS ports of the PDSCH. The quasi co-location relationship is configured by the higher layer parameter qcl-Type1 for the first DL RS, and qcl-Type2 for the second DL RS (if configured). For the case of two DL RSs, the QCL types shall not be the same, regardless of whether the references are to the same DL RS or different DL RSs. The quasi co-location types corresponding to each DL RS are given by the higher layer parameter qcl-Type in QCL-Info and may take one of the following values: 
[bookmark: _Hlk500800106][bookmark: _Hlk500784100]-	'QCL-TypeA': {Doppler shift, Doppler spread, average delay, delay spread}
-	'QCL-TypeB': {Doppler shift, Doppler spread}
-	'QCL-TypeC': {Doppler shift, average delay}
-	'QCL-TypeD': {Spatial Rx parameter}
In current TS38.321, however, it is written that the sharing of PRACH resource(s) is allowed for any SSB(s) and CSI-RS resource(s) that are QCLed w.r.t. any Type. We should note that CSI-RS resource(s) configured for beam management purpose can be QCLed with SSB(s) w.r.t. Type C only as captured below:
 
For a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition, the UE shall expect that a TCI-State indicates one of the following quasi co-location type(s):
-	'QCL-TypeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'QCL-TypeD' with the same CSI-RS resource, or
-	'QCL-TypeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'QCL-TypeD' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition, or
-	'QCL-TypeC' with an SS/PBCH block and, when applicable, 'QCL-TypeD' with the same SS/PBCH block.
In the abovementioned ‘TypeC only’ case, the gNB may use beams having quite a different beam directions and/or beamwidths when transmitting the CSI-RS and its QCLed SSB, respectively. Thus, sharing PRACH resource(s) in this case is out of the scope of above RAN1 agreement.

2. In section 3.3 of TS38.321 and TS38.214, the abbreviation ‘QCL’ is defined as ‘quasi co-location’, not ‘quasi-collocation’.


	
	

	Summary of change:
	1. Add condition ‘spatial QCL association’ for the case when MAC entity selects a CSI-RS and there is no PRACH resource associated with the selected CSI-RS for BFR.

2. Editorial change from ‘quasi-collocated’ to ‘quasi co-located’.

Impact analysis
Impacted functionality:
The changes only impact RA procedure triggered for BFR procedure.

Inter-operability:
1. if the network is implemented according to the CR and the UE is not, the UE may use PRACH resource(s) allowed for SSB(s) having quite a different beam directions and/or beamwidths from the selected CSI-RS, resulting in BFR performance degradation.

2. If the UE is implemented according to the CR and the network is not, the UE may not be able to find any PRACH resource(s) for requesting BFR in some cases, resulting in BFR performance degradation.


	
	

	Consequences if not approved:
	The UE may use PRACH resource(s) allowed for SSB(s) having quite a different beam directions and/or beamwidths from the selected CSI-RS, resulting in BFR performance degradation.
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5.1.2	Random Access Resource selection
The MAC entity shall:
1>	if the Random Access procedure was initiated for beam failure recovery (as specified in subclause 5.17); and
1>	if the beamFailureRecoveryTimer (in subclause 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-collocated co-located with the selected CSI-RS with respect to ‘QCL-TypeD’ 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 by RRC 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 CSI-RSs have been explicitly provided by RRC 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 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:
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>	if the association between Random Access Preambles and SSBs is configured:
3>	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>	else:
3>	select a Random Access Preamble randomly with equal probability from the Random Access Preambles within 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 (the MAC entity shall select a PRACH occasion randomly with equal probability amongst the consecutive PRACH occasions according to subclause 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 (the MAC entity shall select a PRACH occasion randomly with equal probability amongst the consecutive PRACH occasions according to subclause 8.1 of TS 38.213 [6], corresponding to the selected SSB; the MAC entity may take into account the possible occurrence of measurement 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-collocated co-located with the selected CSI-RS with respect to ‘QCL-TypeD’ as specified in TS 38.214 [7] (the MAC entity may take into account the possible occurrence of measurement gaps when determining the next available PRACH occasion corresponding to the SSB which is quasi-collacted co-located with the selected CSI-RS with respect to ‘QCL-TypeD’).
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, corresponding to the selected CSI-RS; the MAC entity may take into account the possible occurrence of measurement gaps when determining the next available PRACH occasion corresponding to the selected CSI-RS).
1>	perform the Random Access Preamble transmission procedure (see subclause 5.1.3).
NOTE:	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.
	End of the first change
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