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1.	Introduction
Currently, the BFR RA is successfully completed if PDCCH addressed to the C-RNTI is received.
	1>	if notification of a reception of a PDCCH transmission is received from lower layers on the Serving Cell where the preamble was transmitted; and
1>	if PDCCH transmission is addressed to the C-RNTI; and
1>	if the contention-free Random Access Preamble for beam failure recovery request was transmitted by the MAC entity:
2>	consider the Random Access procedure successfully completed.



In RAN2 NR AdHoc1807, RAN2 sent an LS [R2-1810807] to understand how the UE should terminate the contention-free BFR. Although the reply LS has not yet been received, this document is to present our view on BFR RA termination. 
2.	Discussion 
Previously in NR AH#1807, RAN2 briefly discussed whether the PDCCH received on the search space other than the recovery search space, which is indicated by recoverySearchSpaceId, can be used to determine the successful recovery of beam failure.
When the beam failure is detected, it may be still possible that the concerned beam works fine at one moment. As the UE monitors several search space simultaneously, the UE may accidently receive a PDCCH on a search space other than the recovery search space, which falsely terminates the beam failure recovery procedure.
Even if the beam failure recovery procedure is falsely terminated, the network may change the beam based on the measurement or the UE may trigger another beam failure recovery procedure, which may bring undesirable latency in use of the proper beam. Considering that the fast recovery of beam failure is important, however, it would be logical to avoid false termination of BFR procedure. 
The remaining question is how to avoid false termination of BFR procedure. 
One way is to rely on the PHY notification because MAC has not differentiated search space and PHY is the main place to address it. One example TP for this approach is given below.
<TP for Approach 1>
	1>	if notification of a reception of a PDCCH transmission is received from lower layers on the Serving Cell where the preamble was transmitted; and
1>	if notification of a reception of a PDCCH transmission on the search space indicated by recoverySearchSpaceId is received from lower layers; and
1>	if PDCCH transmission is addressed to the C-RNTI; and
1>	if the contention-free Random Access Preamble for beam failure recovery request was transmitted by the MAC entity:
2>	consider the Random Access procedure successfully completed.



Except for BFR RA procedure, we don’t think the PHY needs to inform MAC of the search space where the PDCCH transmission is received. In other words, the PHY needs to indicate that the PDCCH is received on the recovery search space only during BFR RA procedure is ongoing. However, it seems not necessary to further specify that the PHY indicates that the search space only during BFR RA procedure because this notification is to be ignored anyway in MAC, i.e., not used by MAC, for other cases.
Another approach is to rely fully on PHY notification and move the detailed condition of termination of BFR RA procedure from MAC specification to PHY specification. One example TP is shown below.
<TP for Approach 2>
	1>	if notification of a reception of a PDCCH transmission is received from lower layers for successful RA procedure for beam failure recoveryon the Serving Cell where the preamble was transmitted; and
1>	if PDCCH transmission is addressed to the C-RNTI; and
1>	if the contention-free Random Access Preamble for beam failure recovery request was transmitted by the MAC entity:
2>	consider the Random Access procedure successfully completed.



The conditions to transmit the notification of PDCCH reception for successful RA procedure for beam failure recovery can remain the same, i.e., PDCCH is received on the serving cell where the RAP was transmitted, the PDCCH is addressed to the C-RNTI, and the PDCCH is received on the recovery search space indicated by recoverySearchSpaceId. Given that each of these conditions are already well known to PHY layer, we think this approach is also feasible. 
Similar to the first approach, this notification needs not to be received for RA procedure with other purposes. However, we don’t think it needs to be specified further because MAC doesn’t not use this notification for other purposes at all. One may argue that the MAC specification is the right place to specify the beam related thing. However, all the conditions are dependent to PHY operation, and thus it may be clearer to specify them in PHY.
Although we slightly prefer the second approach, it would be good to select one of them by taking the RAN1/RAN2 impact into consideration.
Proposal. To avoid false termination of BFR RA procedure, ensure not to terminate the BFR RA procedure by PDCCH received on the search space other than the recovery search space. For this purpose, select one of the TPs for Approach 1 and 2.
3.	Conclusion
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