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1.	Introduction
At RAN1 and RAN2 #AH-1801, the following agreements were separately made:
Agreement at RAN1:
In Rel-15, additionally support BFR on SCell
· Number of SCells BFR needs to be supported on is 1
· UE is not mandated to support BFR on SCell
Note: There is no additional RAN1 specification impact for BFR on SCell.

Agreement at RAN2:
1. Single maxpreamble, powerampingstep and received target power parameters are used that can have different values depending on why the random access is used (BFR or not).  
2. From RAN2 point of view beamFailureRecoveryTimer is not supported.
3. Assume that at least CFRA BFR can be configured for SCell using ASN.1.  FFS if there are any major impacts to support this in UP.
4. PHY delivers to MAC “beam failure instance” notifications only and MAC maintains a timer for resetting the counter:
-  the timer is (re)started upon every new reception of “beam-failure instance”.
-  At timer expiry the counter is reset.
5. A BFR counter is maintained and incremented at every “beam-failure instance” indication.  When the counter reaches MaxBFI the UE trigger BFR
6. Timer is configured in number of periods (periodicity of BFD RS).  Nokia will trigger email discussion on deciding the values for timer using [CB 180] 
7. As in all other cases the UE performs random access for BFR on active BWP if RACH resources are available, otherwise it falls back to initial BWP. On each BWP the same prioritization rule is applied (CFRA and then CBRA).

In this contribution, we’d like to address an issue that a UE performs unnecessary BFR procedure if the BFR has been triggered on Scell, and suggest that RAN2 discuss this issue.
[bookmark: _Toc476230925]2.	Discussion
According to the current texts of TS 38.321, the RA procedure for BFR can be performed only on the SpCell and the UE performs the CFRA or CBRA for BFR depending on the RSRP of the candidate beams provided by RRC. 
The Figure 1 shows an example where the UE selects a SSB or CSI-RS for BFR in the current RA procedure. For the SpCell, the UE first checks whether there is an available beam among candidate beams provided by RRC for CFRA (step 1). If all beams associated with CFRA is not available, the UE checks whether there is an available beam among the candidate beams associated with CBRA (step 2). If all beams associated with CBRA are not available, the UE selects any of all SSBs associated with CBRA (step 3). 
SSBs associated with CBRA can also be associated with CFRA. So, when the UE selects any SSB, the UE may select an SSB below the threshold which is associated with CFRA or an SSB below the threshold which is associated with CBRA. In our understanding, RAN2 intended to make the UE to perform an RA procedure even if the selected beam is below the threshold. The reason may be to avoid a case where the UE is kept stalled. 


Figure 1. Candidate beams on SpCell in the current spec
In the meanwhile, there is no contention based Random Access resources configured for SCell. If CFRA procedure is performed on SCell for beam failure recovery, it can lead to the case shown in Figure 2. 
The UE performing BFR procedure on SCell selects any of the SSBs provided by RRC if all beams provided by RRC are not available. Similar to RA procedure for BFR on PCell, the UE can select an SSB which is below the threshold. 



Figure 2. Candidate beams on SCell in the current spec
If the network has configured only with CSI-RSs associated with CFRA to a UE, the current MAC specification reads that the UE neither selects a random access resources nor finish the RA procedure because it says the UE selects any SSB. In our understanding, it was not an intention to exclude RA resources associated with CSI-RS. If we want to trigger a RA procedure for BFR for any reason, there is no reason not to include the CSI-RSs in the candidate beam set.
On the other hand, we wonder if RAN2 intends to perform the CFRA with the SSBs below the threshold even on SCell. Because this may result in high power consumption of the UE due to subsequent RA failures, it may not be essential to perform CFRA with SSBs below the threshold on SCell. Rather, it can be beneficial to wait until one or more good beams are detected.
In support of BFR RA procedure on SCell, therefore, RAN2 needs to discuss how to perform RA procedure for BFR when all candidate beams on Scell are not available. Based on the above discussion, the following three options can be considered.
· Option 1. Select any SSBs or CSI-RSs which is even below threshold
In option 1, the UE can perform a contention free RA procedure for BFR by selecting a CSI-RS even if the UE is only configured with CSI-RS. In addition, the UE can perform a contention free RA procedure for BFR by selecting a SSB/CSI-RS even if it is below the threshold. The UE may fail RA procedure unnecessarily because the beam quality is not good. However, there wouldn’t be a case that the UE is stuck in RA procedure.
· Option 2. Select one of SSBs or CSI-RSs only above threshold
In Option 2, the UE can perform a contention free RA procedure for BFR by selecting only a beam with good quality. The UE could complete the RA procedure successfully because it selects a good beam. However, if there is no good beam at all, the UE may be stuck in RA procedure.
· Option 3. Select any SSB below threshold, i.e., no change of the current texts
In Option 3, the UE can perform a contention free RA procedure for BFR only when SSB is configured. If contention free random access resources are only associated with CSI-RS, the UE may be stuck in RA procedure.



Figure 3. Example of the options for candidate beam set on SCell
If we think it is a problem that a UE is stuck on SCell, then only option 1 is the way to go. However, because it is an SCell and the gNB may be able to detect the problem sooner or later, option 2 or 3 would also be acceptable. It would depend on the desire how quickly we want to recover the beam failure on SCell.
Proposal. RAN2 discuss the issue on the candidate beams for BFR on SCell and select one of the following three options when all candidate beams on Scell are not available.
- Option 1. Select any SSBs or CSI-RSs which is even below threshold
- Option 2. Select one of SSBs or CSI-RSs only above threshold
- Option 3. Select any SSB below threshold, i.e., no change of the current texts
3.	Conclusion
In this contribution, we address the issue on the candidate beams for BFR on SCell, and our proposal is as follow.
Proposal. RAN2 discuss the issue on the candidate beams for BFR on SCell and select one of the following three options when all candidate beams on Scell are not available.
- Option 1. Select any SSBs or CSI-RSs which is even below threshold
- Option 2. Select one of SSBs or CSI-RSs only above threshold
- Option 3. Select any SSB below threshold, i.e., no change of the current texts
4.   Text Proposal
TP for Proposal’s option 1 (TS 38.321)
[bookmark: _Toc510431860]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 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 associated SSBs or the CSI-RSs with CSI-RSRP above csirs-Threshold amongst the associated CSI-RSs is available:
2>	select an SSB with SS-RSRP above rsrp-ThresholdSSB amongst the associated SSBs or a CSI-RS with CSI-RSRP above csirs-Threshold amongst the associated CSI-RSs;
2>	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 either PDCCH or RRC; and
1>	if the ra-PreambleIndex is not 0b000000; and
1>	if contention-free Random Access Resource associated with SSBs or CSI-RS have not been explicitly provided by RRC:
2>	set the PREAMBLE_INDEX to the signalled ra-PreambleIndex.
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 csirs-Threshold amongst the associated CSI-RSs is available:
2>	select a CSI-RS with CSI-RSRP above csirs-Threshold amongst the associated CSI-RSs;
2>	set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected CSI-RS.
1>	else:
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 or CSI-RS.
2>	if Msg3 has not yet been transmitted:
3>	if Random Access Preambles group B exists; and
3>	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 – deltaPreambleMsg3 – messagePowerOffsetGroupB:
4>	select the Random Access Preambles group B.
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 or CSI-RSs is configured:
3>	select a ra-PreambleIndex randomly with equal probability from the Random Access Preambles associated with the selected SSB or CSI-RS and the selected Random Access Preambles group.
2>	else:
3>	select a ra-PreambleIndex randomly with equal probability from the Random Access Preambles within the selected Random Access Preambles group.
2>	set the PREAMBLE_INDEX to the selected ra-PreambleIndex.
1>	if an SSB is selected above and an association between PRACH occasions and SSBs is configured:
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 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 and an association between PRACH occasions and CSI-RSs is configured:
2>	determine the next available PRACH occasion from the PRACH occasions in ra-OccasionList 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>	else:
2>	determine the next available PRACH occasion (the MAC entity may take into account the possible occurrence of measurement gaps when determining the next available PRACH occasion).
1>	perform the Random Access Preamble transmission procedure (see subclause 5.1.3).

TP for Proposal’s option 2 (TS 38.321)
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 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 associated SSBs or the CSI-RSs with CSI-RSRP above csirs-Threshold amongst the associated CSI-RSs is available:
2>	select an SSB with SS-RSRP above rsrp-ThresholdSSB amongst the associated SSBs or a CSI-RS with CSI-RSRP above csirs-Threshold amongst the associated CSI-RSs;
2>	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 either PDCCH or RRC; and
1>	if the ra-PreambleIndex is not 0b000000; and
1>	if contention-free Random Access Resource associated with SSBs or CSI-RS have not been explicitly provided by RRC:
2>	set the PREAMBLE_INDEX to the signalled ra-PreambleIndex.
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 csirs-Threshold amongst the associated CSI-RSs is available:
2>	select a CSI-RS with CSI-RSRP above csirs-Threshold amongst the associated CSI-RSs;
2>	set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected CSI-RS.
1>	else:
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 associated with contention-based Random Access Resources.
2>	if Msg3 has not yet been transmitted:
3>	if Random Access Preambles group B exists; and
3>	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 – deltaPreambleMsg3 – messagePowerOffsetGroupB:
4>	select the Random Access Preambles group B.
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 ra-PreambleIndex 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 ra-PreambleIndex randomly with equal probability from the Random Access Preambles within the selected Random Access Preambles group.
2>	set the PREAMBLE_INDEX to the selected ra-PreambleIndex.
1>	if an SSB is selected above and an association between PRACH occasions and SSBs is configured:
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 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 and an association between PRACH occasions and CSI-RSs is configured:
2>	determine the next available PRACH occasion from the PRACH occasions in ra-OccasionList 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>	else:
2>	determine the next available PRACH occasion (the MAC entity may take into account the possible occurrence of measurement gaps when determining the next available PRACH occasion).
1>	perform the Random Access Preamble transmission procedure (see subclause 5.1.3).
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