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1. Introduction

In this contribution, we discuss some enhancements about beam failure recovery. The provided issues are related to contents of BFR response. We also discuss BFR in SCell in this contribution. This contribution is a resubmission of R1-1811472. 
2. Enhancements on beam failure recovery
2.1 BFR response 

In NR Rel-15, the BFR response may be a UE-specific downlink assignment or an uplink grant, which is already captured in SPEC [1][2]. Since a BFR response is either a DL assignment or an UL grant, it implies that a BFR response transmission is always accompanied with resource allocation for DL/UL data. 

However, the recovery of beam pair link in a serving cell is not relevant to whether there is a DL/UL data waiting for transmission. In other words, if the following two cases happen at the same time, transmitting a DL assignment or UL grant as BFR response is not efficient in views of spectrum usage, since the scheduled unnecessary resources for the downlink assignment or the uplink grant would be wasted, 
· Case 1: network has no downlink data waiting for the UE, 

· Case 2: network considers that UE has no uplink data waiting for network. 

For case 1, there is actually high chance that network does not have normal data waiting for transmitting to the UE when network transmits BFR response. In addition, even control channel reconfiguration may not always be transmitted immediately when network responses UE’s BFRQ. For case 2, network is able to know if UE has uplink data being waiting through the reported BSR. 
In conclusion, it is not efficient to transmit DL or UL data assignment as BFR response if there is no DL and UL data waiting for transmission. Under this situation, resource wastage is expected even if network schedules a 1 PRB resource. Especially in a high loaded scenario, such resource wastage should be avoided. Hence, we have the following observation and proposal. 
Observation 1: If there is no DL and UL data waiting for transmission, it is not efficient to transmit DL or UL data assignment as BFR response. 
Proposal 1: RAN 1 is supposed to consider impact on resource wastage due to BFR response, in case that no DL and UL data is waiting for transmission. 

One method to address the issue is that the BFR response is allowed to be a downlink assignment or UL grant without indicating a valid resource assignment. For example, the field value of resource assignment is set as an invalid value. In this way, even if no DL/UL data is expected to be transmitted, utilizing downlink assignment or UL grant as BFR response will not waste any spectrum resource. 

Proposal 2: BFR response is a DL assignment or UL grant without indicating valid resource assignment, if there is no DL and UL data waiting for transmission. 
2.2 BFR procedure in SCell
In RAN1 #92, the following agreement was made.  

	Agreement:
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. 


Based on this agreement, NR supports a BFR procedure on at most one SCell in Rel-15. However, due to lack of available time for discussing BFR in SCell and RAN2’s decision, it is not specified in NR Rel-15 SPEC eventually. It is expected that in NR Rel-16, a BFR procedure on SCell or a corresponding procedure is provided to deal with failed beam pair links on SCell. 

In RAN1 #93, some questions triggered by RAN2’s LS are discussed in RAN1, which are related to implementation aspects for SCell BFR. Among these questions, “whether BFR is supported for SCell with downlink only” was being discussed. Since it is a typical scenario that PCell operates in FR1 and SCell with DL only operates in FR2, NR should also support BFR for SCell with downlink only. Otherwise, the benefits and use cases of BFR on SCell will be limited. Furthermore, in RAN1 #93, majority views show to support  BFR on SCell. We have the following proposals. 
Proposal 3: In NR Rel-16, BFR procedure for a SCell with downlink carrier only is supported. 
After detecting beam failure on a SCell supporting BFR, UE needs to indicate network. Some possible indicating options are listed as below: 

· Option 1: BFRQ via CFRA transmitted in SCell
· Option 2: BFRQ via CFRA transmitted in PCell
· Option 3: MAC-CE transmitted in PCell
· Option 4: PUCCH transmitted in PCell
Since not all SCells are configured with UL carrier, Option 1 is not a general solution addressed to beam failure on SCells. Option 2 brings some implementation concerns. For example, how to deal with PRACH resources for SCell BFR and PRACH resources for other purposes. It may make network more complex to schedule PRACH resources. Also, PRACH resource overhead in PCell should be considered. Hence, Option 3 and Option 4 are more acceptable for indicating beam failure on SCell. 
However, considering latency of indicating network, Option 4 is preferred. Since Option 3 depends on whether UE is scheduled an UL grant or configured with an UL grant, it may induce some latency for UE to indicate beam failure on SCell. Furthermore, we also have an agreement for supporting using PUCCH to transmit BFRQ. Hence, we have the following proposals. 
Proposal 4: Supporting using PUCCH to transmit BFRQ for beam failure on SCell. 
3. Conclusion

According to the discussion mentioned above, we have the following proposals. 
Observation 1: If there is no DL and UL data waiting for transmission, it is not efficient to transmit DL or UL data assignment as BFR response.
Proposal 1: Proposal 1: RAN 1 is supposed to consider impact on resource wastage due to BFR response, in case that no DL and UL data is waiting for transmission. . 

Proposal 2: BFR response is a DL assignment or UL grant without indicating valid resource assignment, if there is no DL and UL data waiting for transmission. 
Proposal 3: In NR Rel-16, BFR procedure for a SCell with downlink carrier only is supported. 
Proposal 4: Supporting using PUCCH to transmit BFRQ for beam failure in SCell. 
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