Page 4
Draft prETS 300 ???: Month YYYY
[bookmark: _Hlk485401214][bookmark: _GoBack]3GPP TSG-RAN WG2#101	Tdoc R2-1803195
Athens, Greece, 26 Feb - 2 Mar, 2018        	

Agenda Item:	10.3.1.4.2
Source:	Ericsson
Title:	Beam Failure Recovery in SCell
Document for:	Discussion, Decision

Introduction
Currently, there has been sufficient discussion on the beam failure recovery (BFR) of SpCell. For SpCell, both contention free and contention based BFR are supported. At RAN2 #NR Ad hoc 1801, held on 22nd January – 26th January 2018, the discussion regarding the BFR for SCell was started. On top of the current discussions in RAN2 on BFR in SCells, this contribution further elaborates our views on the necessity of support of BFR on SCells in Rel-15 timeframe.
[bookmark: _Ref178064866]Discussion
At RAN2#100, some agreements concerning the beam failure recovery (BFR) of SpCell have been made and highlighted as below
Agreements
1. Beam failure recovery using a dedicated PRACH preamble is specified in the MAC and triggered upon indication from Physical layer.  RAN2 assumes that the PHY layer does the detection of beam failure.    
1. Beam selection is specified in the MAC similar to the HO case
1. The UE uses contention free when there is a beam associated to a dedicated “preamble/resource” and the beam is above a threshold.  Otherwise use contention based.  
Further at RAN2 #NR Ad hoc 1801, held on 22nd January – 26th January 2018, there are the following agreements. According to the following agreements, MAC is supposed to determine the beam failure based on the report from physical layer and the beam failure recovery is performed based on either contention free or contention based random access procedure.
Agreements
1. The beam failure detection is performed by MAC. 
2. =>	For contention based random access for beam failure recovery, contention resolution is successful if UE receives a PDCCH transmission addressed to its C-RNTI
Both contention based and contention free RA are supported for beam failure recovery in the current MAC spec. For CFRA based BFR, there are dedicated PRACH resource assigned to the UE, so that the UE can perform CFRA for beam failure recovery in SpCell. While in case there are no dedicated PRACH resources configured for BFR, the UE performs contention-based RA for beam failure recovery. 
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At RAN2 #NR Ad hoc 1801, held on 22nd January – 26th January 2018, companies have started discussions on BFR for secondary cells. The outcome is captured in [1], where the discussions turn out that the existing MAC limitation would lead to initiating BFR procedure on the PCell in support of BFR on the SCell. By doing this, it may lead to the following issues:
-	Need to specify dedicated RACH resources in PCell associated with candidate beams on SCell.
-	Need to define where is the CORESET-BFR configured. i.e., configured in PCell or SCell
-	RACH overload on PCell
In the same meeting, RAN2 at the end didn’t conclude whether to support of BFR on SCell. RAN2 will send a LS to RAN1 [2] concerning the issue of BFR on SCell, and other open issues [2]. RAN2 will wait for RAN1 on this matter.
Before concluding whether to support BFR for SCell, it can be helpful to evaluate the standardization effort to introduce specific BFR procedure for SCell. It seems that quite several issues should be discussed for SCell BFR, for instance, 
-	Whether and/or how to report the beam failure of a SCell.
-	Whether and/or how to support contention free based RA for SCell.
-	Whether and/or how to support contention-based RA for SCell.
-	How to determine beam failure recovery success for SCell.
To solve these issues, there is a need of tight inter-working between RAN1 and RAN2. It seems less likely that RAN2 can have sufficiently time to discuss the above issues considering the limited time budget for Rel-15. 
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Another issue is whether the SCell can be recovered via alternative mechanisms in the MAC protocol. Instead of relying on the UE to determine the beam failure and initiate the random access procedure for BFR for SCell, the gNB can also detect ‘beam failure’ for a SCell based on bad radio link quality, and then the gNB can restore the SCell from beam failure via deactivation and reactivation procedure of the SCell using MAC CEs.  
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To conquer the ambiguity of the current description, it can be clarified in 3GPP TS 38.321-f00 that the defined BFR procedure is only applicable for SpCell.
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Text proposal
If P3 is agreed, the corresponding part in Section 5.17 of TS 38.321 (as stated in R2-1801546) can be modified as the following:
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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) of the SpCell. Beam failure is detected by the lower layers and indicated to the MAC entity.
The MAC entity shall:
1>	if beam failure indication on SpCell has been received from lower layers:
2>	start the 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 the beamFailureRecoveryTimer;
2>	consider the Beam Failure Recovery Request procedure successfully completed.
Conclusion
In section 2 we made the following observations:
Observation 1	In the current MAC specification, a UE performs BFR only in SpCell (PCell or PSCell).
Observation 2	Both contention-based and contention free RA are supported for SpCell BFR.
Observation 3	There is substantial standardization effort to support BFR in SCell.
Observation 4	The gNB can restore a SCell from beam failure if necessary with existing mechanisms.

Based on the discussion in section 2 we propose the following:
Proposal 1	BFR on SCell is not supported in Rel-15.
Proposal 2	The beam maintenance for SCell is left for network implementation.
Proposal 3	The defined BFR procedure is only applicable for SpCell.


[bookmark: _In-sequence_SDU_delivery]References
[bookmark: _Ref174151459][bookmark: _Ref189809556]R2-1801558, Summary on BFR detection and other BFR issues, CATT, RAN WG2 NR Ad hoc 0118 
R2-1801570, LS to RAN1 on beam failure recovery, RAN2
	3/3	
