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1 Introduction

Based on TS 38.321 [1], it states

	5.17
Beam Failure Recovery Request procedure

The beam failure recovery request procedure 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 the lower layers and indicated to the MAC entity.

The MAC entity shall:

1>
if beam failure indication has been received from lower layers:

2>
start beamFailureRecoveryTimer;

2>
initiate a Random Access procedure (see subclause 5.1) on the SpCell.

1>
if the beamFailureRecoveryTimer expires:

2>
indicate beam failure recovery request failure to upper layers.
1>
if downlink assignment or uplink grant on the PDCCH addressed for the C-RNTI has been received:

2>
stop and reset beamFailureRecoveryTimer;
2>
consider the Beam Failure Recovery Request procedure successfully completed.


In this contribution, we discuss the non-contention based random access for beam failure recovery in CA, and corresponding CR to TS 38.321 can be found in [2]
2 Beam failure recovery
2.1 BFRQ transmission on SCell

In [3], we propose that beam failure recovery can be performed for SCells. In this paper we intend to discuss the detailed issues that need to be solved. Based on the TS38.321, it seems that the preamble transmission for beam failure recovery request (BFRQ) is allowed to be performed on SpCell only. We believed this can be applicable to SpCell with multiple beams operation. However, since SCells can be operated with multiple-beams operation as well, the question arises whether the preamble transmission for BFRQ can be performed on a SCell when the beam failure is detected on this SCell with multiple-beams operation. Provided that SpCell may be operated in low frequency, hence the resource may not be enough for BFRQ on SpCell. To solve this issue, it is reasonable that the preamble transmission for non-contention based random access for beam failure recovery can be performed on a SCell if beam failure is detected on this SCell. 
Proposal 1: the preamble transmission for non-contention based random access for beam failure recovery can be performed on a SCell if beam failure is detected on this SCell.
2.2 Cross-carrier preamble-based BFRQ transmission
Then, the UE can use the resource of a SCell to transmit the BFRQ for this SCell. The next question is whether the UE can use the resource of a serving cell to transmit the BFRQ for another serving cell, i.e. cross-carrier preamble transmission. In our understanding, there are some scenarios to support cross-carrier BFRQ transmission as follows,
· Scenario 1: uplink of SCell is not configured.

· Scenario 2: A SCell is operated in high frequency while the PCell is operated in low frequency.

For Scenario 1, it can be concluded that cross-carrier BFRQ transmission should be supported to facilitate BFRQ on a SCell. For Scenario 2, from the perspective of robustness preamble transmission, cross-carrier BFRQ should be supported, i.e. the UE can use the resource on PCell to transmit a BFRQ when beam failure is detected on the SCell. RAN1 agreed preamble-based BFRQ is supported. Therefore cross-carrier preamble-based BFRQ transmission should be supported. One example is showed in figure 1.
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Figure 1: cross-carrier BFRQ transmission for SCell
Proposal 2: introduce association between SSB/CSI-RS and serving cell index configured by the network for cross-carrier preamble transmission for non-contention based BFRQ.
2.3 Response for BFRQ
In case that the PCell is operated in low frequency and beamforming is not used while a SCell is operated in high frequency and beamforming is used. Meanwhile beam failure is detected on this SCell, as a result, BFRQ with non-contention based preamble transmission is triggered. Once a preamble is transmitted, the UE is expected to receive a downlink assignment or uplink grant on the PDCCH addressed to C-RNTI for beam failure recovery. The question arises whether PDCCH of any serving cells, i.e. PCell or SCells, can be used to consider the beam failure recovery for this SCell is completed. If the PDCCH of the other serving cell, e.g. PCell, can be still used for PDCCH transmission/reception, the network may allocate resource via that serving cell for DL/UL (re)transmission regardless of BFRQ has been transmitted for this SCell. If the UE considers the beam failure recovery procedure for this SCell successfully completed based on the PDCCH from the other serving cell, it can be foreseen that misunderstanding between network and UE may occur since the BFRQ is not successfully decoded by the network. One example is showed in figure 2. The UE shall not consider the beam failure recovery procedure completed based on PDCCH2.

[image: image2.emf]SCell PCell

BFRQ

PDCCH1

PDCCH2

Beam failure is detected on Scell


Figure 2: beam failure recovery on a SCell
Proposal 3: the UE shall consider the beam failure recovery procedure for a serving cell successfully completed only when uplink grant or downlink assignment on PDCCH addressed to C-RNTI is received from this serving cell.
3 Conclusion

In this contribution, we discussed beam failure recovery related issues and have the following proposal:

Proposal 1: the preamble transmission for non-contention based random access for beam failure recovery can be performed on a SCell if beam failure is detected on this SCell.

Proposal 2: introduce association between SSB/CSI-RS and serving cell index configured by the network for cross-carrier preamble transmission for non-contention based BFRQ.

Proposal 3: the UE shall consider the beam failure recovery procedure for a serving cell successfully completed only when uplink grant or downlink assignment on PDCCH addressed to C-RNTI is received from this serving cell.
4 Reference

[1] TS 38.321 v200
[2] R2-1801050, CR on RA for beam failure recovery in CA in TS 38.321, Huawei, HiSilicon.
[3] R2-1801009, General consideration on RA procedure for beam failure recovery, Huawei, HiSilicon.
3GPP


PCell
SCell
BFRQ associated with SCell
PDCCH
Beam failure is detected on Scell
X



SCell
PCell
BFRQ
PDCCH1
PDCCH2
Beam failure is detected on Scell



