[bookmark: _Ref452454252][bookmark: _GoBack]3GPP TSG-RAN WG2 #104			   R2-1818157
Spokane, USA, 12th – 16th November, 2018          (Resubmission of R2-1815147)


Agenda Item	: 11.2.1.2	(FS_NR_unlic)
Source	: LG Electronics Inc.
Title	: Considerations on Beam Failure Detection for NR-U
Document for	: Discussion and Decision
1.	Introduction
At RAN2 #102, the following agreements were separately made:
Agreements @ RAN2#102
1:	The scope of RAN2 study include the same deployment scenarios agreed for RAN1 evaluation, namely NR-U LAA, NR-U SA, ENU-DC, NNU-DC as well as an NR cell with DL in unlicensed band and UL in licensed band.
2	NR-U will use NR licensed design as baseline for the study of CA (for NR-U LAA case), SA, and DC (both EN-DC and NR-DC). This means we need to understand what changes are needed compared to the baseline to make unlicensed operation work.
3:	Support of asynchronous networks for will be addressed in the study (excluding the NR-U LAA case). 
4:	Changes needed to configured grants should be studied.
5:	Multiple beam operation and related procedures should be studied.
6:	RAN2 will also consider all the bands included in RAN1 study.

Agreements@ RAN2#102
1:	Both CBRA and CFRA are supported. Changes for NR-U operation will be studied
2:	4-step and 2 step CBRA procedure will be studied in conjunction with RAN1 progress
3: 	We will review the agreements made during Rel-14 eLAA WI regarding the random access procedure to determine if they can be the solution for CFRA access for NR-U.

In this contribution, we’d like to address the beam failure detection and recovery procedure in unlicensed spectrum, and suggest to study RAN2 impacts on the beam failure detection and recovery procedure when the DL RSs are skipped due to LBT failures.
[bookmark: _Toc476230925]2.	Discussion
In NR MAC of Rel-15, RA and BFD/BFR procedure are mainly related with the multi-beam operation. If the unlicensed spectrum operates as a SpCell such as Pcell or PSCell, the UE in NR-U would have to perform the above two procedures. 
According to the current NR spec, in order to trigger the BFR procedure, a UE performs a BFD procedure by using the BFI_COUNTER and beamFailureDetectionTimer. The UE increments the BFI_COUNTER by 1 when BFI is indicated from lower layer. Generally, the physical layer of the UE checks its serving beam quality by measuring the RS periodically transmitted by the network. If the quality of the RS is bad, the physical layer transmits the beam failure instance indication to the MAC layer. 
However, the gNB in unlicensed band may not transmit the DL RS due to LBT failures. Since the UE does not know whether the RS is skipped or the RS quality is bad, the BFI may be indicated from the lower layer in both cases as shown in the Figure 1. 
Observation 1. During the BFD procedure of NR-U, the BFI may be indicated from the lower layer in both cases, where the RS of a UE is skipped by the network due to LBT failure and the quality of the measured RS is really bad.


Figure 1. An example of a BFD procedure in NR-U
If the RS is skipped by the network due to LBT failure and the UE cannot measure the serving beam quality, it may be desirable that the UE does not increment the BFI_COUNTER because it can trigger inaccurate or unnecessary BFR. As illustrated in the Figure 2, if the beam quality could be improved sooner, the BFR procedure would not have been performed. Rather, the unnecessary triggered BFR could result to increase the congestion level of the unlicensed band.
Observation 2. If the beam quality could be improved sooner, increasing BFI for RS skip can trigger inaccurate or unnecessary BFR. Rather, this could result to increase the congestion level of the unlicensed band.


Figure 2. An example of a BFD procedure in NR-U
Based on the above observations, we think that RAN2 needs to study the impacts on the BFD parameters, such as BFI_COUNTER or BFD timer, to trigger the BFR procedure when the DL RSs are skipped due to LBT failures.
Proposal. Study the impacts on the following BFD parameters to trigger the BFR procedure when the DL RSs are skipped due to LBT failures.
· BFI_COUNTER
· beamFailureDetectionTimer
3.	Conclusion
In this contribution, we’d like to address the beam failure detection and recovery procedure in unlicensed spectrum, and our observations and proposal are as follows.
Observation 1. During the BFD procedure of NR-U, the BFI may be indicated from the lower layer in both cases, where the RS of a UE is skipped by the network due to LBT failure and the quality of the measured RS is really bad.
Observation 2. If the beam quality could be improved sooner, increasing BFI for RS skip can trigger inaccurate or unnecessary BFR. Rather, this could result to increase the congestion level of the unlicensed band.
Proposal. Study the impacts on the following BFD parameters to trigger the BFR procedure when the DL RSs are skipped due to LBT failures.
· BFI_COUNTER
· beamFailureDetectionTimer
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