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1. Introduction

In the last meeting, a LS is received from RAN1. RAN1 agreed beam failure recovery is additionally support on SCells [1].

It is noted that BFR is already supported for PCell and PSCell, therefore the remaining question is whether BFR can be supported for SCell as well. An email discussion was conducted in RAN1 and the summary is provided in [1]. After further discussion, it is agreed that beam failure recovery is additionally supported on SCell in Rel.15. The number of SCells BFR needs to be supported on is 1. UE is not mandated to support BFR on SCell. Note that there is no additional RAN1 specification impact for BFR on SCell. 

Based on the LS, RAN2 discussed how to support the beam failure recovery on SCell and agreed at least CFRA BFR can be configured for SCell as baseline [2]. 
Agreements

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).  
3
From RAN2 point of view beamFailureRecoveryTimer is not supported

4
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
5
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.

In this contribution, we intend to discuss the random access for beam failure recovery and provide our considerations.
2. CFRA BFR for SCells
In CFRA triggerd by BFR on SpCell, there are two steps which are listed as following. 

· Step 1: UE transmits preamble for BFR on SpCell;
· Step 2: UE receives response to preamble transmission for BFR from SpCell, i.e. uplink grant or downlink assignment addressed to C-RNTI on dedicated BFR-CORESET on SpCell.
RAN2 agreed at least CFRA BFR can be configured for SCell with ASN.1 as baseline. The question arises which cell is used to transmit the preamble for BFR when beam failure is detected on a SCell and which cell is used to receive the response to preamble transmission after preamble transmission for beam failure recovery has been performed. There are four cases and we are going to discuss these cases separately.

· Case 1: Preamble is transmitted on SpCell while response to preamble transmission for BFR is received the dedicated CORESET from PCell as showed in figure 1.
· In this case the CFRA BFR needs to be assisted by SpCell for preamble transmission and response reception. The network needs to configure the contention free random access resource. The UE can receive the response for BFR by monitoring the dedicated CORESET for SpCell. We believe this case can be needed when uplink is not configured in SCell.
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Figure 1: case 1 for CFRA BFR for SCells
· Case 2: Preamble is transmitted on SpCell while response to preamble transmission for BFR is received the dedicated CORESET from this SCell as showed in figure 2.
· In this case the CFRA BFR needs to be assisted by SpCell for preamble transmission only. This case can also work when uplink is not configured in SCell. However, compared with case 1, dedicated BFR CORESET needs to be configured on SCell for monitoring the response. 
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Figure 2: case 2 for CFRA BFR for SCells
· Case 3: Preamble is transmitted on the SCell configured with BFR while response to preamble transmission for BFR is received the dedicated CORESET from this SCell as showed in figure 3.
· In this case the CFRA BFR does not need to be assisted by SpCell for preamble transmission only. However, this case will only be applicable for the SCell configured with Uplink and also, dedicated BFR-CORESET needs to be configured for SCell. 
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Figure 3: case 3 for CFRA BFR for SCells

· Case 4: Preamble is transmitted on this SCell while response to preamble transmission for BFR is received the dedicated CORESET from this SpCell as showed in figure 4.
· In this case the CFRA BFR needs to be assisted by SpCell for response reception only. Again, this case is only applicable when Uplink is configured in the SCell. 
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Figure 4: case 4 for CFRA BFR for SCells

Based on above analysis, we think case 1 is the most simple and reasonable approach and propose the following in Rel-15. 
Proposal 1:  In Rel-15, for BFR on SCell, preamble is transmitted on SpCell and response of the BFR is received by monitoring the dedicated BFR-CORESET configured on the SpCell. 
· Parameter for beam failure recovery

Since beam failure can be detected on both SpCell and SCell, if the MAC entity determine to initiate beam failure recovery, the next issue is whether or not the following parameter for beam failure recovery should be configured per Serving Cell. 
-
preamblePowerRampingStep: preamblePowerRampingStep for the beam failure recovery;

-
preambleReceivedTargetPower: preambleReceivedTargetPower for the beam failure recovery;

-
preambleTxMax: preambleTxMax for the beam failure recovery;
-
ra-ResponseWindow: the time window to monitor response(s) for the beam failure recovery using contention-free Random Access Preamble.
If P1 is agreed, the above parameters should configured for SpCell only.
Proposal 2:  If P1 is agreed, the parameters, i.e. preamblePowerRampingStep, preambleReceivedTargetPower, preambleTxMax, ra-ResponseWindow, should configured for SpCell only.

3. CBRA BFR for SCells
If beam failure is detected on SpCell, contention based random access for beam failure recovery is supported as a supplementary. RAN2 agreed at CFRA BFR is supported for SCells as the baseline. Then, question arises whether or not contention based random access for beam failure recovery is supported. Similar to the motivation for introducing CBRA for SpCell, we believe that CBRA for SCells BFR should be supported. 

Proposal 3: CBRA for SCell BFR is supported.

Two options are available for SCells CBRA BFR.

· Option 1: CBRA for SCell BFR is performed on SpCell

· Step 1: preamble transmission on SpCell

· Step 2: RAR reception on SpCell

· Step 3: Msg3 transmission SpCell

· Step 4: Msg4 reception on SpCell

· Option 2: CBRA for SCell BFR is performed on this SCell

· Step 1: preamble transmission on SCell

· Step 2: RAR reception on SCell

· Step 3: Msg3 transmission SCell

· Step 4: Msg4 reception on SCell
Since CBRA is already supported on SpCell, option 1 is ok and simple. For option 2, it will bring more complexities. Hence we prefer to option 1.

Proposal 4: CBRA for SCell BFR is performed on SpCell only.

For the BFR for SpCell, the UE can switch the random access between contention free random access and contention based random access. For example the candidate beams (SSB or CSI-RS) with RSRP above threshold associated with contention free random access resource are detected, then the UE will send the conention free random access preamble. However, if the reception for the response to BFR fails, UE will perform random access resource seletion again for preamble retransmission. If candidate beam with RSRP above threshold is not detected or the set of candidate beams have not overlap with the beams configured with dedicated RACH resources, the UE can fall back to contention based random access, i.e. use the contention based random access preamble.  

Then, the next question is whether or not the BFR-triggered random access procedure can swith between CFRA and CBRA for the BFR on SCell. Similar to motivation for SpCell, we believe that the random access procedure can switch between CFRA and CBRA. 
Proposal 5: For SCell BFR, the random access procedure can switch between CFRA and CBRA.
4. Conclusion

In this contribution, we discuss beam failure recovery and we have the following proposals 
Proposal 1:  In Rel-15, For BFR on SCell, preamble is transmitted on SpCell and response of the BFR is received by monitoring the dedicated BFR-CORESET configured on the SpCell. 

Proposal 2:  If P1 is agreed, the parameters, i.e. preamblePowerRampingStep, preambleReceivedTargetPower, preambleTxMax, ra-ResponseWindow, should configured for SpCell only.
Proposal 3: CBRA for SCell BFR is supported.
Proposal 4: CBRA for SCell BFR is performed on SpCell only.

Proposal 5: For SCell BFR, the random access procedure can swith between CFRA and CBRA.
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