
3GPP TSG-RAN WG2 Meeting #101-Bis
R2-1804277
Sanya, China, 16th – 20th April 2018

Agenda Item:
10.3.1.4.2
Source: 
ASUSTeK

Title:  
Issue of Beam Failure Recovery procedure on SCell
Document for:
Discussion and Decision
1. Introduction

In NR, Beam Failure Recovery (BFR) procedure is agreed to be supported on SpCell [1][2]. In RAN1 #92 meeting, RAN1 agreed that BFR can also be supported on (up to one) SCell [3].
In this contribution, we discuss an issue of BFR on SCell caused by sCellDeactivationTimer.
2. Discussions
The BFR procedure is currently modelled as Random Access procedure. When beam failure (of SpCell) is declared in the MAC entity (i.e. the BFI_COUNTER exceeds beamFailureInstanceMaxCount), either a contention-free or contention-based RA procedure is initiated on the SpCell. After transmitting the Msg1 or Msg3 on the SpCell, the UE waits for the network response on the SpCell, which is a PDCCH addressed to C-RNTI. The UE considers the RA procedure for BFR successfully completed upon reception of the PDCCH addressed to C-RNTI.
An SCell may be configured with sCellDeactivationTimer, which is used to autonomously deactivate the SCell without receiving the deactivation command (e.g. SCell Activation/Deactivation MAC CE). When receiving PDCCH indicating UL grant or DL assignment for the SCell, the sCellDeactivationTimer is restarted because there is still data traffic on the SCell. When there is no data traffic for a long time, the sCellDeactivationTimer expires and the UE deactivates the SCell. In addition, when SCell is deactivated, the ongoing Random Access procedure on the SCell, if any, is aborted.
When an SCell suffers from beam problem, the UE may not be able to receive PDCCH on the SCell. The sCellDeactivationTimer may be about to expire before beam failure on SCell is declared, and then expires during the RA procedure for BFR on SCell (especially when the UE has transmits the Msg1 multiple times but still cannot recover from beam failure). An example is illustrated in Figure 1. The expiry of sCellDeactivationTimer results in deactivation of the SCell and the BFR procedure is thus aborted. In this case, the BFR procedure becomes useless, and additional delay or service interruption is introduced. 
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Figure 1: The sCellDeactivationTimer expires during the BFR procedure on the SCell.
Observation: the sCellDeactivationTimer may expire during the BFR procedure on the SCell, resulting in interruption of the BFR procedure.

Although network can configure a very large timer value for the sCellDeactivationTimer or even do not configure the sCellDeactivationTimer to avoid the interruption, we think it is too restricted to the network and may introduce more power consumption. One simple solution is to stop the sCellDeactivationTimer upon initiation of the BFR procedure, as illustrated in Figure 2.
Proposal 1: The UE stops the sCellDeactivationTimer upon initiation of the BFR procedure on the SCell (e.g. when BFI_COUNTER exceeds beamFailureInstanceMaxCount).
After the SCell recovers from beam failure, the sCellDeactivationTimer should work as usual. We propose to start the sCellDeactivationTimer upon completion of the BFR procedure. The exact timing of starting the timer could be when the UE receives a PDCCH addressed to C-RNTI resulting in successful completion of the BFR procedure.
Proposal 2: The UE starts the sCellDeactivationTimer upon completion of the BFR procedure on the SCell (e.g. upon reception of a PDCCH addressed to C-RNTI).
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Figure 2: The UE stops the sCellDeactivationTimer upon initiation of the BFR procedure on the SCell.
3. Conclusion

We have the following observation and proposals related to BFR on SCell in NR.
Observation: the sCellDeactivationTimer may expire during the BFR procedure on the SCell, resulting in interruption of the BFR procedure.

Proposal 1: The UE stops the sCellDeactivationTimer upon initiation of the BFR procedure on the SCell (e.g. when BFI_COUNTER exceeds beamFailureInstanceMaxCount).

Proposal 2: The UE starts the sCellDeactivationTimer upon completion of the BFR procedure on the SCell (e.g. upon reception of a PDCCH addressed to C-RNTI).
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5.17
Beam Failure Detection and Recovery procedure
The MAC entity may be configured by RRC with a beam failure recovery procedure which is used for indicating to the serving gNB of a new SSB or CSI-RS when beam failure is detected on the serving SSB(s)/CSI-RS(s). Beam failure is detected by counting beam failure instance indication from the lower layers to the MAC entity.
The SpCell can support Beam Failure Detection and Recovery procedure. At most one SCell (other than PSCell) can support Beam Failure Detection and Recovery procedure.
RRC configures the following parameters in the BeamFailureRecoveryConfig for the Beam Failure Detection and Recovery procedure (per Serving Cell):
-
beamFailureInstanceMaxCount for the beam failure detection;
-
beamFailureDetectionTimer for the beam failure detection;

-
beamFailureCandidateBeamThreshold: an RSRP threshold for the beam failure recovery;

-
preamblePowerRampingStep: preamblePowerRampingStep for the beam failure recovery;

-
preambleReceivedTargetPower: preambleReceivedTargetPower for the beam failure recovery;

-
preambleTxMax: preambleTxMax for the beam failure recovery;
-
ra-ResponseWindow: the time window to monitor response(s) for the beam failure recovery using contention-free Random Access Preamble.

The following UE variables are used for the beam failure detection procedure (per Serving Cell):

-
BFI_COUNTER: counter for beam failure instance indication which is initially set to 0.
The MAC entity shall, for each Serving Cell supporting Beam Failure Detection and Recovery procedure:

1>
if beam failure instance indication has been received from lower layers:
2>
start or restart the beamFailureDetectionTimer;
2>
increment BFI_COUNTER by 1;

2>
if BFI_COUNTER = beamFailureInstanceMaxCount + 1:

3>
initiate a Random Access procedure (see subclause 5.1) on this Serving Cell by applying the parameters configured in BeamFailureRecoveryConfig.
3>
if this Serving Cell is SCell (other than PSCell):

4> stop the sCellDeactivationTimer associated with this SCell, if configured.
1>
if the beamFailureDetectionTimer expires:
2>
set BFI_COUNTER to 0.

1>
if the Random Access procedure is successfully completed (see subclause 5.1):

2>
consider the Beam Failure Recovery procedure successfully completed.
2>
if this Serving Cell is SCell (other than PSCell):
3> start the sCellDeactivationTimer associated with this SCell, if configured.
