
3GPP TSG-RAN WG2 Meeting #101bis 
R2-1804280
Sanya, China, 16 – 20 April 2018

Agenda Item:
10.3.1.4.2
Source: 
ASUSTeK

Title:  
Beam Failure Recovery when UL is not synchronized 
Document for:
Discussion and Decision
1. Introduction

Based on the current behaviour, if UL is not synchronized (e.g. when TA timer is not running), the UE does not transmit beam report(s) and SRS to the network for beam management. It may result in frequent beam failures.
This contribution is to provide our analysis as well as trigger a discussion about whether the UE should initiate RA procedure for Beam Failure Recovery (BFR) when UL is not synchronized.
2. Discussion

For beam management, the network could update the serving beam(s) (e.g. serving SSB(s)/CSI-RS(s)) for the UE by MAC CE(s) (e.g. MAC CE(s) for NR MIMO) and/or RRC configuration based on the beam report(s) and/or SRS. At the same time, PHY would assess if the serving beam(s) quality is lower than a threshold. If the beam quality is lower than the threshold, PHY will indicate a beam failure instance to MAC. Then MAC will count the beam failure instance(s) (by BFI_COUNTER) to detect whether to initiate RA procedure for beam failure recovery. For example, the UE will initiate RA procedure for beam failure recovery upon BFI_COUNTER = beamFailureInstanceMaxCount + 1.
However, when TA timer expires, the UE would release PUCCH and SRS configuration [1]. That is, the UE does not transmit any beam report(s) and SRS to the network. Without the latest beam status, the network could not update the serving beam(s) promptly. Then, beam failure would occur more frequently, e.g. if the UE is moving. 
As illustrated in Figure 1, it is assumed that TA timer of the UE is expired and the UE performs CF BFR RA procedure. The UE could not transmit beam report(s) and SRS to the network no matter beam failure is recovered or not since UL is not synchronized.  As a result, the UE may happen beam failure so frequently as to initiate RA for BFR constantly.
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Figure 1
Observation 1:  UE may initiate RA for BFR more frequently when UL is not synchronized.
Maintenance of serving beam(s) may be not beneficial if no data is expected to be transmitted. And considering the power consumption caused by RA for BFR, it is worth to discuss whether the UE should initiate RA procedure for BFR when UL is not synchronized. Below is the impacts for both alternatives: 
	Initiate RA for BFR when UL is not synchronized
	Not initiate RA for BFR when UL is not synchronized

	· Power consumption due to unnecessary RA procedure

· Resources waste (e.g. DL assignment or UL grant indicated via BFR response)
· Misalignment for BFR completion between UE and NW (e.g. without ACK/NACK or UL data transmission when UE receives BFR response)
	· Serving beam(s) is not recovered


Proposal 1: To discuss whether the UE should initiate RA procedure for BFR when UL is not synchronized.
1. Conclusion

Based on the above analysis, we have the following observation and proposal:
Observation 1:  UE may initiate RA for BFR more frequently when UL is not synchronized.
Proposal 1: To discuss whether the UE should initiate RA procedure for BFR when UL is not synchronized.
2. Reference

[1] 3GPP TS 38.321, V15.1.0, NR MAC protocol specification.
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