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Introduction
In RAN2 #109bis-e meeting, the timer based BFR MAC CE transmission was discussed in [1] [2], and only the following agreement was made.
Agreements:
1. All BFRs triggered prior to MAC PDU assembly for beam failure recovery are cancelled for a SCell when a MAC PDU is transmitted and this PDU includes a SCell BFR MAC CE or Truncated SCell BFR MAC CE which contains beam failure information of that SCell.

Whether a mechanism is needed or not to prevent UE from triggering SCell BFR and/or BFR MAC CE still need more discussion. In this paper, we would like to provide our views on this issue.
Discussion
In the latest Rel-16 MAC spec [3], SCell BFR triggered for a SCell is only cancelled when the network responds the PDCCH addressed by C-RNTI including uplink grant for a new transmission to the UE. Furthermore, RAN2 #109bis-e meeting agreed that all SCell BFR triggered for a SCell are cancelled after the SCell BFR MAC CE or truncated SCell BFR MAC CE containing the beam failure information of that SCell is transmitted. This mechanism prevents UE from transmitting additional SCell BFR MAC CE once the SCell BFR MAC CE or truncated SCell BFR MAC CE containing the beam failure information of one SCell is transmitted, until BFR for the same SCell is triggered again. 
If the BFR MAC CE cannot be transmitted successfully to the network for example due to bad uplink radio condition, UE has to wait for the next BFR triggered by the BFD. Once the next BFR is triggered, the normal SCell BFR procedure can be performed. Hence there is no redundant SCell BFR MAC CE sent according to the agreement cited above.
Observation 1: There is no redundant SCell BFR MAC CE sent if all BFRs triggered are cancelled for a SCell after the SCell BFR MAC CE or truncated SCell BFR MAC CE containing beam failure information of that SCell is transmitted.
One may argue the BFR will be triggered again when the next beam failure instance indication is received from lower layer if network hasn’t provided UE the ‘ACK’ (i.e. PDCCH addressed by C-RNTI including uplink grant for a new transmission) or deactivated the failed SCell. That may cause frequent MAC CE transmission and waste UL resources. But in our view, it will not happen in practice. 
· The beam failure instance indication received from lower layer should not be too often. The RAN4 spec [4] specifies requirements on UE BFD measurement period, which are shown in the table below.
[bookmark: _GoBack]Table 8.5.3.2-2: Evaluation period TEvaluate_BFD_CSI-RS for FR2 [4]
	Configuration
	TEvaluate_BFD_CSI-RS (ms) 

	no DRX
	Max(50, [MBFD  P  N]  TCSI-RS)

	DRX cycle ≤ 320ms
	Max(50, [1.5 × MBFD  P  N]  Max(TDRX, TCSI-RS))

	DRX cycle > 320ms
	[MBFD  P  N]  TDRX

	Note:TCSI-RS is the periodicity of CSI-RS resource in the set [image: ]. TDRX is the DRX cycle length.



In the table above, the typical value of P is 1 or 3, N is 1, and MBFD sets to10. It can be observed that the BFD evaluation period is the multiple of the maximum value between periodicity of CSI-RS resource and DRX cycle length. That means the periodicity of BFD instance indication provided from lower layer is usually scaled with DRX cycle. Given that typical DRX cycle is 100msec or longer, we believe network should have enough time to respond to UE’s BFR request within one DRX cycle. Even if network does not configure DRX, which we believe is quite unlikely for FR2 operations, the periodicity of assessment of radio link quality should be determined by the maximum value between the shortest periodicity among the periodic CSI-RS configurations and/or SSB sources in set q0, and 2ms [5]. Hence it is unlikely for UE to receive frequent beam failure instance indications many times in a short period (e.g. with one SSB cycle) for the same SCell.
· The MAC entity will not check the newly triggered BFRs frequently. The current MAC spec does not specify how often MAC entity should check whether there is one BFR that has been triggered. It depends on UE implementation when to execute the actions to response triggered BFRs. If UE has sent the BFR MAC CE or triggered SR for BFR just now, it would waste UE power and UL resource to transmit or request the same information in uplink again immediately before network can provide the response. Current spec does not require UE to generate BFR MAC CE for every available UL grant. It is also not in a UE’s interest to send BFR MAC CE too frequently.
[bookmark: _Hlk40645556]Observation 2: BFR will not be triggered frequently after beam failure instance counter exceeds its MAX value, because the BFD indication received from lower layer should not be too often.
On the other hand, for the FR2 deployment, each serving cell usually can be configured with the same beam in typical intra-band CA scenario. If beam failure is detected in one SCell, around the same time the other SCells may have large chance to endure the issue on the same beam simultaneously. There may be small time difference among the failed SCells to trigger BFR due to beam failure instance counter, however, it still has high probability that the BFR MAC CE for the multiple failed SCell is transmitted once to the network considering the time to get UL grant. Therefore, there is usually no additional new beam failure triggered from other SCells in a short time if BFR is already triggered from one SCell.
Observation 3: For the multiple failed SCell case, it has high probability that the BFR MAC CE and/or SR for BFR is transmitted once to the network, since all these SCells may get the beam failure instance indication around the same time.
Lastly, we think the proposed timer solutions (i.e. alternative 1 and alternative 2) in [2] have issues and cause the unnecessary complexity.
· For alternative 1, if the timer is defined as per SCell level, the subsequent BFRs on the other SCells still can be triggered and BFR MAC CE will be transmitted for each failed SCell. The number of transmitted BFR MAC CE is not reduced.
· For alternative 2, if the timer is defined as per MAC entity, the subsequent BFRs on other SCells will not trigger new BFR MAC CE transmission, because the timer starts for the BFR MAC CE sent already for this SCell. It will obviously cause the latency to report the beam failure issue triggered on new SCells.
Observation 4: The proposed timer solutions in [2] have issues and cause unnecessary complexity.
Based on the above analysis, we make the following proposals.
Proposal: Timer based BFR MAC CE transmission is not introduced. 

Conclusion
We’d recommend RAN2 to discuss and adopt the following proposals:
Observation 1: There is no redundant SCell BFR MAC CE sent if all BFRs triggered are cancelled for a SCell after the SCell BFR MAC CE or truncated SCell BFR MAC CE containing beam failure information of that SCell is transmitted.
Observation 2: BFR will not be triggered frequently after beam failure instance counter exceeds its MAX value, because the BFD indication received from lower layer should not be too often.
Observation 3: For the multiple failed SCell case, it has high probability that the BFR MAC CE and/or SR for BFR is transmitted once to the network, since all these SCells may get the beam failure instance indication around the same time.
Observation 4: The proposed timer solutions in [2] have issues and cause unnecessary complexity.
Proposal: Timer based BFR MAC CE transmission is not introduced. 
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