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1.	Introduction
[bookmark: _GoBack]In the RAN2 #102 meeting, we have decided to implement the BFR timer if configured. However, there is still a problem that the UE selects the same poor beam associated with CFRA even after the BFR timer expiry. BFR timer
We will implement the timer, but have an option to not configure the timer, resulting in the current behaviour. 

In this contribution, we’d like to describe the problem of the BFR timer and suggest that if the BFR timer has expired, a UE select an SSB other than the SSB(s) which has been selected in CFRA while the BFR timer was running.
[bookmark: _Toc476230925]2.	Discussion
In the RAN2 #102 meeting, we have decided to implement the BFR timer if configured. According to the RAN1 LS [1], they described that the BFR timer is needed because the UE repeatedly selects the same beam every RA retries when there is only one beam with RSRP above threshold of the candidate beams associated with the CFRA resource. In this case, RAN1 has confirmed that the cause of the BFR RA failure might be high interference. For this reason, they suggest to allow only CBRA procedure after BFR timer has expired. 
However, according to the CBRA resource selection procedure specified in sub clause 5.1.2 of TS 38.321 [2] (see highlighted text below), the UE firstly checks if at least one of the beams with RSRP above threshold is available, and selects a beam with RSRP above threshold. [bookmark: _Toc510431860]5.1.2	Random Access Resource selection
..omit…

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.

With the current RA resource selection procedure, there may still exist the case where the UE selects the same beam as in CFRA because the candidate beams for SSBs associated with the CFRA are also included in the candidate beams for SSBs associated with the CBRA. The problem may be solved if there is one or more qualified beams associated with CBRA and the UE selects a beam other than the beam which has been selected in CFRA. Nevertheless, the probability which the UE selects the same beam as in CFRA still exists. Especially, we think that if the CFRA resources for BFR are configured to a UE, there would be generally no qualified beam among beams associated with CBRA. If then (i.e., there is only one qualified beam for the UE, e.g., SSB3), the UE would still fail the BFR RA procedure because the UE will select again the same beam (e.g., SSB3) with high RSRP as in CFRA, as shown in the Figure 1. 
Observation. The UE performing CBRA after BFR timer expiry may repeatedly select the same beam with low SINR and high RSRP as in CFRA since the UE firstly checks whether there is at least one beam with RSRP above threshold. As a result, the BFR procedure can fail even if the BFR timer has expired.


Figure 1. An example for the high interference case of BFR procedure
In order to completely solve the problem mentioned by RAN1, the UE should select a qualified beam based on the SINR as well as RSRP, but RAN1 had decided that the qualified beam is selected based on the RSRP only due to the complexity issue. The simplest way to resolve the above issue based on the current beam selection procedure is that the UE does not again select the beam which has been selected in CFRA while the BFR timer was running. Therefore, we propose that if the BFR timer has expired, the UE select one among beams other than the beam(s) which has been selected in CFRA while the BFR timer was running.
Figure 2 shows an example of applying the proposed solution. The UE firstly selects the SSB3 with high RSRP among the SSB2, 3 associated with CFRA resources while the BFR timer is running. But, since the SSB3 is a beam with high RSRP but low SINR, the UE repeatedly fails the BFR RA procedure until BFR timer expires. If the BFR timer has expired, the UE checks whether there is an SSB with high RSRP among SSBs other than the SSB3 selected in CFRA while the BFR timer was running. If there is a qualified beam (e.g., SSB 4 of Figure 2), the UE selects the beam (e.g., SSB4). If there is no qualified beam (i.e., SSB4 is also a poor beam with low RSRP), then the UE selects any of SSBs except SSB3.
Proposal 1. If the BFR timer has expired, the UE selects an SSB other than the SSB(s) which has been selected in CFRA while the BFR timer was running.
If it is agreeable, we can put the additional texts as shown in R2-1809920 [3].
Proposal 2. Adopt the TP in R2-1809920 [3].



Figure 2. An example for the proposed BFR procedure
3.	Conclusion
In this contribution, we describe the remaining issue on the candidate beams after BFR timer expiry, and our observation and proposals are as follow.
Observation. The UE performing CBRA after BFR timer expiry may repeatedly select the same beam with low SINR and high RSRP as in CFRA since the UE firstly checks whether there is at least one beam with RSRP above threshold. As a result, the BFR procedure can fail again even if the BFR timer has expired.
Proposal 1. If the BFR timer has expired, the UE selects an SSB other than the SSB(s) which has been selected in CFRA while the BFR timer was running.
Proposal 2. Adopt the TP in R2-1809920 [3].
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