
3GPP TSG-RAN WG2 Meeting #101 
R2-1801892
Athens, Greece, 26 February – 2 March 2018
(Revision of R2-1800049)
Agenda Item:
10.3.1.2
Source: 
ASUSTeK

Title:  
UE behaviours upon beam failure and recovery
Document for:
Discussion and Decision
1. Introduction

It is agreed by RAN1(#90) that beam failure is declared only when all serving control channels fail, i.e. due to poor radio link quality of serving beams. Then, it is supposed that transmissions between gNB and the UE are possibly to be failed until the beam failure is recovered, e.g. via a new serving beam with adjusted transmission power. So, these transmissions should be prevented. Otherwise, power is unnecessarily consumed and it may result in interference, e.g. due to beam misalignment.
2. Discussion

One existing case that the UE should stop transmissions is SCell deactivation [1] (as well as BWP deactivation). UE behaviours in response to SCell deactivation could be considered as a starting point and evaluated about whether these behaviours are also applicable to beam failure case.
	1>
else if an SCell Activation/Deactivation MAC CE is received deactivating the SCell; or

1>
if the sCellDeactivationTimer associated with the activated SCell expires: 

2>
deactivate the SCell;

2>
stop the sCellDeactivationTimer associated with the SCell;
2>
clear any configured downlink assignment and any configured uplink grant Type 2 associated with the SCell respectively;

2>
suspend any configured uplink grant Type 1 associated with the SCell;
2>
flush all HARQ buffers associated with the SCell.
[…]

1>
if the SCell is deactivated:

2>
not transmit SRS on the SCell;

2>
not report CQI/PMI/RI/CRI for the SCell;

2>
not transmit on UL-SCH on the SCell; 

2>
not transmit on RACH on the SCell;

2>
not monitor the PDCCH on the SCell;

2>
not monitor the PDCCH for the SCell;

2>
not transmit PUCCH on the SCell.


Our evaluation is shown in the following table:

	UE behaviour for SCell deactivation
	Applicability to beam failure case

	Clear configured downlink assignment and configured uplink grant Type 2
	Applicable.

Unnecessary DL SPS monitoring and UL transmissions via configured uplink grant Type 2 should be prevented during beam failure. Either clearing or suspending the resources can achieve the purpose. Clearing the resources is preferred in order to have aligned behaviours.

	Suspend configured uplink grant Type 1
	Applicable.

Unnecessary UL transmissions via configured uplink grant Type 1 should be prevented during beam failure. Either clearing or suspending the resources can achieve the purpose. Suspending the resources is preferred in order to have aligned behaviours.

	Flush HARQ buffers
	Not applicable.

Since UL HARQ is asynchronous, retransmissions would not be performed during beam failure. MAC PDUs in HARQ buffers could be retransmitted after beam failure recovery.

	Not transmit SRS
	Applicable.
The benefit to have SRS transmissions during beam failure is unclear. To have aligned behaviours, not performing SRS transmissions during beam failure is preferred.

	Not report CQI/PMI/RI/CRI
	Applicable.
The same reason that unnecessary CQI/PMI/RI/CRI reporting should be prevented during beam failure.

	Not transmit on UL-SCH
	Not applicable.

If contention based random access procedure is used for beam failure recovery, Msg3 would be transmitted via UL-SCH.

	Not transmit on RACH
	Not applicable.

Beam failure recovery via RACH needs RACH transmission.

	Not monitor the PDCCH
	Not applicable.

Beam failure recovery needs PDCCH monitoring.

	Not transmit PUCCH
	Not applicable.
In addition to beam failure recovery via RACH, RAN1 agrees to use PUCCH for beam failure recovery.


Based on above evaluation, we propose the following UE behaviours to be performed by the MAC entity receiving beam failure indication from lower layers:
Proposal 1:
DL SPS and configured uplink grant Type 2 are cleared when receiving beam failure indication from lower layers.
Proposal 2:
Configured uplink grant Type 1 is suspended when receiving beam failure indication from lower layers.
Proposal 3:
If beam failure has been declared and not recovered, the MAC entity shall:

· Not transmit SRS

· Not report CQI/PMI/RI/CRI

Correspondingly, the following UE behaviours should be performed if Beam Failure Recovery Request procedure is successfully completed:
Proposal 4:
Configured uplink grant Type 1 is resumed when Beam Failure Recovery Request procedure is successfully completed.

Proposal 5:
If Beam Failure Recovery Request procedure is successfully completed, the MAC entity shall apply normal operation including:

· SRS transmissions

· CQI/PMI/RI/CRI reporting

And remaining UE behaviours for SCell deactivation are not applicable to beam failure case:

Proposal 6:
HARQ buffers are not flushed due to beam failure.

Proposal 7:
Transmissions on UL-SCH, RACH, and PUCCH are not suspended due to beam failure.

Proposal 8:
PDCCH monitoring is not suspended due to beam failure.

3. Conclusion

To prevent unnecessary transmissions when beam failure is declared, we have the following proposals to a MAC entity involving in beam failure and recovery:
Proposal 1:
DL SPS and configured uplink grant Type 2 are cleared when receiving beam failure indication from lower layers.
Proposal 2:
Configured uplink grant Type 1 is suspended when receiving beam failure indication from lower layers.
Proposal 3:
If beam failure has been declared and not recovered, the MAC entity shall:

· Not transmit SRS

· Not report CQI/PMI/RI/CRI

Proposal 4:
Configured uplink grant Type 1 is resumed when Beam Failure Recovery Request procedure is successfully completed.

Proposal 5:
If Beam Failure Recovery Request procedure is successfully completed, the MAC entity shall apply normal operations including:

· SRS transmissions

· CQI/PMI/RI/CRI reporting

Proposal 6:
HARQ buffers are not flushed due to beam failure.

Proposal 7:
Transmissions on UL-SCH, RACH, and PUCCH are not suspended due to beam failure.

Proposal 8:
PDCCH monitoring is not suspended due to beam failure.

Add text proposal based on the NR MAC running CR [2] is provided as below.
4. Reference

[1] 3GPP TS 38.321, V15.0.0, NR MAC protocol specification.
[2] R2-1801546, General corrections on TS 38.321.
5. Text Proposal
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 the beamFailureRecoveryTimer;
2>
not transmit SRS;
2>
not report CQI/PMI/RI/CRI;
2>
clear any configured downlink assignment and any configured uplink grant Type 2;
2>
suspend any configured uplink grant Type 1;
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 the beamFailureRecoveryTimer;
2>
apply normal operations including:
3>
SRS transmissions;

3>
CQI/PMI/RI/CRI reporting.
2>
(re-)initialize any suspended configured uplink grants of configured grant Type 1 on the active BWP according to the stored configuration, if any, and to start in the symbol according to rules in subclause 5.8.2;
2>
consider the Beam Failure Recovery Request procedure successfully completed.
