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[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction
RAN2#101 agreements
1. 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
2. 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.
3. A BFR counter is maintained and incremented at every “beam-failure instance” indication. When the counter reaches MaxBFI the UE trigger BFR
In RAN2#101, it was agreed that at least CFRA BFR can be configured for SCell. But the impact of UP of BFR on SCell has not been fully discussed. Therefore, in this contribution, we discuss the impact for supporting BFR on SCell and provide our views.
Discussion
[bookmark: OLE_LINK45][bookmark: OLE_LINK46]In NR CA, SpCell would be configured in FR1 generally due to the coverage issue for mobility. It means that if band combination for NR CA can cover FR2, the FR2 can be used to operation SCells. Therefore, BFR on SCell is important to ensure the data transmission and reception in FR2.
To support BFR on SCell, we need to clarify the following:
· Whether CBRA is supported on SCell
BFR procedure can support both CFRA and CBRA. If the UE has not available contention free random access resource, the UE use CBRA for BFR. However, SCell is configured to use only CFRA from Rel-11. We cannot find any benefit to introduce CBRA on SCell only for BFR. So,
Proposal 1: BFR on SCell should support only contention free random access. 
· Impact of BFR triggering mechanism 
In current MAC spec, the BFR is configured only on SpCell and the BFR triggering mechanism is configured on a per MAC entity. However, in order to support BFR on SCell, the UE should have independent BFR triggering mechanism on a per cell basis. Also, the UE should ensure that the beam failure instance indication per cell from lower layers is received. 
[bookmark: _Toc502437832]Proposal 2: BFR triggering mechanism should operate on a per cell basis.
So, we propose the text proposal based on P2 as below:
	-- Text Proposal 1 --
5.17	Beam Failure Detection and Recovery procedure
For each serving cell, tThe MAC entity shall:
1>	if beam failure instance indication has been received from lower layers:
2>	start or restart the beamFailureDetectionTimer;
2>	increment BFI_COUNTER by 1;
2>	if BFI_COUNTER = beamFailureInstanceMaxCount + 1:
3>	initiate a Random Access procedure (see subclause 5.1) on the SpCell by applying the parameters configured in BeamFailureRecoveryConfig.
1>	if the beamFailureDetectionTimer expires:
2>	set BFI_COUNTER to 0.
1>	if the Random Access procedure is successfully completed (see subclause 5.1):
2>	consider the Beam Failure Recovery procedure successfully completed.



· Impact of Random access procedure
· Random access response reception
In BFR procedure, the UE expects to receive a PDCCH addressed to the C-RNTI in response to the preamble transmission. In current RA procedure, if the UE transmits the preamble on SCell, it expects to receive RAR on SpCell. According to the RAN1 agreement, the BFR procedure can be initialized on the SCell. Therefore, it is necessary to clarify where to monitor the RAR for the BFR on SCell. 
Since the UE can also receive the PDCCH addressed to the C-RNTI on the SCell, we think that the RAR of BFR should be allowed to receive on the SCell. Also, assuming the UE receives the RAR on SCell, it doesn’t need to maintain always the SpCell’s active BWP during the random access procedure, since the bwp-InacitiyTimer on SCell would be stop due to PRACH preamble transmission. Therefore, while the BFR on SCell is ongoing, the UE can have an opportunity to reduce battery consumption as operating the bwp-InacitiyTimer configured for SpCell continuously.
[bookmark: _Toc502437830]Proposal 3: The UE expects to receive the RAR on SCell.
So, we propose the text proposal based on P3 as below:
	-- Text Proposal 2 --
5.1.4	Random Access Response reception
Once the Random Access Preamble is transmitted and regardless of the possible occurrence of a measurement gap, the MAC entity shall:
1>	if the contention-free Random Access Preamble for beam failure recovery request was transmitted by the MAC entity on SpCell:
2>	start the ra-ResponseWindow configured in BeamFailureRecoveryConfig at the first PDCCH occasion as specified in TS 38.213 [6] from the end of the Random Access Preamble transmission;
2>	monitor the PDCCH of the SpCell for response to beam failure recovery request identified by the C-RNTI while ra-ResponseWindow is running.
1>	if the contention-free Random Access Preamble for beam failure recovery request was transmitted by the MAC entity on SCell:
2>	start the ra-ResponseWindow configured in BeamFailureRecoveryConfig at the first PDCCH occasion as specified in TS 38.213 [6] from the end of the Random Access Preamble transmission;
2>	monitor the PDCCH for the SCell for response to beam failure recovery request identified by the C-RNTI while ra-ResponseWindow is running.



If proposal 3 is agreeable, the UE doesn’t need to stop the bwp-InactivityTimer on SpCell.
Proposal 4: In BFR case, the UE doesn’t need to stop the bwp-InactivityTimer on SpCell to receive the RAR on SCell.
So, we propose the text proposal based on P4 as below:
	-- Text Proposal 3 --
5.15	Bandwidth Part (BWP) operation
…
2>	if Random Access procedure is initiated on this Serving Cell:
3>	stop the bwp-InactivityTimer associated with the active DL BWP of this Serving Cell.
3>	if the Serving Cell is SCell (other than SpPSCell) and Random Access procedure is not initiated for beam failure recovery:
4>	stop the bwp-InactivityTimer associated with the active DL BWP of SpCell, if running.



· Upon reaching maximum retransmission
In current RA procedure, the UE report the random access problem to higher layer upon reaching maximum retransmission on SpCell. On the other hand, the UE doesn’t report the random access problem upon reaching maximum retransmission on SCell. The reason for this UE behaviour is that the RA on SCell can only be initiated by the network, and the network could know that the UE continues to fail the random access. However, we need to consider it is also applied in the BFR on SCell. Because the network doesn’t know when the UE initiates this procedure, and therefore the UE could continuously have trouble in sending/receiving data.  
[bookmark: _Toc502437794]Proposal 5: In BFR procedure on SCell, the UE report the random access problem upon reaching maximum retransmission.
So, we propose the text proposal based on P5 as below:
	-- Text Proposal 4 --
5.1.4	Random Access Response reception
…
1>	if ra-ResponseWindow configured in RACH-ConfigCommon expires, and if the Random Access Response containing Random Access Preamble identifiers that matches the transmitted PREAMBLE_INDEX has not been received; or:
1>	if ra-ResponseWindow configured in BeamFailureRecoveryConfig expires and if the PDCCH addressed to the C-RNTI has not been received:
2>	consider the Random Access Response reception not successful;
2>	increment PREAMBLE_TRANSMISSION_COUNTER by 1;
2>	if PREAMBLE_TRANSMISSION_COUNTER = preambleTxMax + 1:
3>	if the Random Access Preamble is transmitted on the SpCell; or:
3>	if the Random Access Preamble is transmitted on the SCell for beam failure recovery:
4>	indicate a Random Access problem to upper layers.
3>	else if the Random Access Preamble is transmitted on a SCell:
4>	consider the Random Access procedure unsuccessfully completed.



· Prioritized event
If the BFR on SCell is supported, the UE has independent BFR procedure. Therefore, the UE may trigger both BFR on SpCell and BFR on SCell at a similar point in time. However, since the MAC entity only has one ongoing random access procedure, one might think that BFR on SpCell should be prioritized events over BFR on SCell, but we also think this is up to the UE implementation.
Proposal 6: When the events for BFR on SpCell and BFR on SCell are overlapped, it is up to UE implementation to select to initialize RA procedure among the serving cells.
Proposal 7: New event for BFR is occurred on a serving cell when ongoing BFR RA procedure is operated on the other serving cell, it is up to UE implementation whether to continue the ongoing procedure or stop the ongoing procedure and initialize new RA procedure on the serving cell.

· Impact of SCell deactivation
In BFR procedure, the NW configure BFR random access resources previously per UE via RRC signalling since the network cannot know the time to allocate the BFR random access resources when the UE needs to initiate BFR procedure. This BFR RA resource configuration method can be reused to BFR on SCell obviously. Based on the above, we need to discuss how to handle the BFR RA resource the cases for SCell deactivation since SpCell is never deactivated.
Regarding the case of SCell deactivation, the SCell can be activated again dynamically, and the BFR can be triggered right after the SCell activation. Therefore, for stabilizing system performance, we propose the UE should not release the BFR access resources.
Proposal 8: Upon deactivation of SCell, the MAC entity should not discard the BFR random access resources.
Conclusion
[bookmark: _Toc423020280][bookmark: OLE_LINK47][bookmark: OLE_LINK48]In this contribution, we provide our view on the impact to support BFR on SCell. Based on the discussion, the following proposal is drawn:
Proposal 1: BFR on SCell should support only contention free random access. 
Proposal 2: BFR triggering mechanism should operate on a per cell basis.
Proposal 3: The UE expects to receive the RAR on SCell.
Proposal 4: In BFR case, the UE doesn’t need to stop the bwp-InactivityTimer on SpCell to receive the RAR on SCell.
Proposal 5: In BFR procedure on SCell, the UE report the random access problem upon reaching maximum retransmission.
Proposal 6: When the events for BFR on SpCell and BFR on SCell are overlapped, it is up to UE implementation to select to initialize RA procedure among the serving cells.
Proposal 7: New event for BFR is occurred on a serving cell when ongoing BFR RA procedure is operated on the other serving cell, it is up to UE implementation whether to continue the ongoing procedure or stop the ongoing procedure and initialize new RA procedure on the serving cell.
Proposal 8: Upon deactivation of SCell, the MAC entity should not discard the BFR random access resources.
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