[bookmark: _Hlk512852793]3GPP TSG-RAN WG2 #107	 R2-1909931
Prague, Czech Republic, 26th – 30th August 2019 			                

Agenda Item:	11.13.2
Source:	Ericsson
Title:	2-step RA for BFR
Document for:	Discussion, Decision

Introduction
In this contribution we discuss how the 2-step RA procedure should be applied for the Beam Failure Recovery (BFR) procedure. As agreed in RAN2#105bis, “2-step RACH is applicable for CB BFR.  FFS for CFRA “. 
In this contribution we discuss how to efficiently support BFR using 2-step RA.
[bookmark: _Ref525832169]Discussion
In the 4-step RA procedure, random access for BFR can be done either via CFRA, where PRACH resources dedicated to the UE are used, or in case CFRA are not configured, via CBRA. The beam failure recovery procedure operates by counting beam failure instance indications from lower layers and if these reach the beamFailureInstanceMaxCount, the Random Access procedure is initiated. Once the Random Access procedure is successfully completed, the BFR procedure is considered successfully completed. The corresponding section in 38.321 is:
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:
3>	initiate a Random Access procedure (see subclause 5.1) on the SpCell.
1>	if the beamFailureDetectionTimer expires; or
1>	if beamFailureDetectionTimer, beamFailureInstanceMaxCount, or any of the reference signals used for beam failure detection is reconfigured by upper layers:
2>	set BFI_COUNTER to 0.
1>	if the Random Access procedure is successfully completed (see subclause 5.1):
2>	set BFI_COUNTER to 0;
2>	stop the beamFailureRecoveryTimer, if configured;
[bookmark: _Hlk16329423]2> consider the Beam Failure Recovery procedure successfully completed.

When the Random Access procedure is initiated when CFRA for BFR is not configured, the CBRA procedure will be applied. For this to be successfully completed, the UE inserts the C-RNTI MAC CE in Msg3 and the gNB responds with a PDCCH transmission is addressed to the C-RNTI.
To successfully complete the 2-step procedure with the same information exchange, this would mean that the msgA PUSCH would contain the C-RNTI MAC CE and that msgB would be addressed to the C-RNTI and contain the 12bit TA command. In RAN2#106, the following agreement was made:
· For MsgA with C-RNTI, the UE shall monitor the PDCCH addressed to C-RNTI for success response and msgB-RNTI (e.g. RA-RNTI or new RNTI)
Monitoring of also the msgB RNTI is needed for the unsuccessful cases, e.g. when fallback or back off is signalled. 
It should be noted that in the case of 4-step CFRA for BFR, the RA procedure is considered successful already when the UE receives a PDCCH addressed to the C-RNTI as response to the preamble transmission. This means that the 4-step CFRA for BFR is essentially a 2-step procedure implying that the CBRA 2-step for BFR and the CFRA 4-step for BFR would have the same order of latency. Considering that CFRA resources for BFR may be expensive to configure, the 2-step CBRA seems as a resource efficient alternative.
[bookmark: _Toc16333419][bookmark: _Toc16333786][bookmark: _Toc16593705]The 2-step CBRA for BFR would have the same order of latency as the 4-step CFRA for BFR.
[bookmark: _Toc16333420][bookmark: _Toc16333787][bookmark: _Toc16593706]The 2-step CBRA for BFR could be a resource efficient alternative to the 4-step CFRA for BFR.
[bookmark: _GoBack]On the other hand, a drawback of using the current PUSCH configurations also for 2-step RA for BFR is that this may also be an expensive configuration since it will increase the PRACH/PUSCH load. The PUSCH resources would not be efficiently utilized since only the 16-bit C-RNTI MAC CE needs to be transmitted in the minimum payload sizes of 56 or 72 bits agreed in RAN2#105bis. 
[bookmark: _Toc16593707]Using 2-step RA for BFR will increase the PRACH and PUSCH and may be wasteful of PUSCH resources.
To enable the network to configure 2-step PRACH and PUSCH and 4-step CFRA resources for BFR in an efficient way, we believe it should be configurable whether 2-step can be used for BFR when a cell is configured with 4-step CFRA resources for BFR. We therefore propose:
[bookmark: _Toc16593709][bookmark: _Toc16774895]When CFRA resources for BFR are configured in a cell, the use of 2-step RA for BFR should be configurable by the network.

Another observation is that no extra BFR related information is transmitted to the UE so the gNB does not need to provide any TA command. Hence, it should be possible to avoid sending the TA command to the UE also in the 2-step case. In the case of CBRA for BFR, the gNB needs to determine that the random access is for BFR since this could also be confused with a Random Access for UL resources when no SR resources are configured for the UE. One way to know this for the 2-step procedure would be if it was specified that only the C-RNTI MAC CE was sent (i.e. no BSR) in case of 2-step RA for BFR. This would make it possible for the gNB to determine whether the random access is for UL resources or for BFR based on if MsgA contains a BSR or not. 
[bookmark: _Toc16333423][bookmark: _Toc16333789][bookmark: _Toc16593710][bookmark: _Toc16774896]When the 2-step CBRA is initiated for BFR, MsgA contains only a C-RNTI MAC CE.
If we want to design a resource efficient configuration specially tailored for BFR, it would be helpful to also allow MsgA payload sizes which only fit the 16-bit C-RNTI MAC CE. This would save resources and make the 2-step CBRA a good alternative to the resource consuming 4-step CFRA for BFR. We therefore propose:
[bookmark: _Toc16333424][bookmark: _Toc16333790][bookmark: _Toc16593711][bookmark: _Toc16774897]It should be possible to configure MsgA payload size which fit only the C-RNTI MAC CE.
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In section 2 we made the following observations:
Observation 1	The 2-step CBRA for BFR would have the same order of latency as the 4-step CFRA for BFR.
Observation 2	The 2-step CBRA for BFR could be a resource efficient alternative to the 4-step CFRA for BFR.
Observation 3	Using 2-step RA for BFR will increase the PRACH and PUSCH and may be wasteful of PUSCH resources.

Based on the discussion in section 2 we propose the following:
Proposal 1	When CFRA resources for BFR are configured in a cell, the use of 2-step RA for BFR should be configurable by the network.
Proposal 2	When the 2-step CBRA is initiated for BFR, MsgA contains only a C-RNTI MAC CE.
Proposal 3	It should be possible to configure MsgA payload size which fit only the C-RNTI MAC CE.


