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1. Introduction
In the RAN2#97bis meeting, the following has been agreed [1]:
	Agreements on Random Access:

-
The random access procedure in NR is supported at least for the following events:

(1)
Initial access from RRC_IDLE;

(2)
RRC Connection Re-establishment procedure;

(3)
Handover;

(4)
DL data arrival during RRC_CONNECTED requiring random access procedure, e.g. when UL synchronisation status is "non-synchronised";

(5)
UL data arrival during RRC_CONNECTED requiring random access procedure, e.g. when UL synchronisation status is "non-synchronised" or there are no PUCCH resources for SR available.

(6)  Transition from RRC_INACTIVE to RRC_CONNECTED

-
In NR the random access procedure on SCell can be supported if multiple TAs are supported as in LTE
-
The random access procedure in NR is performed on at least PSCell upon SCG addition/modification, if instructed, or upon DL/UL data arrival during RRC_CONNECTED requiring random access procedure. The UE initiated random access procedure is only performed on PSCell for SCG as in LTE
-
There is at most one Random Access procedure ongoing at any point in time in a MAC entity.  FFS if it is up to UE implementation which RA procedure should be stopped or if we need to have any form of prioritization


In the RAN1#89 meeting, it was agreed that random access procedure can be used to transmit beam recovery request. In this contribution, we focus on how to handle multiple RAs for different purposes.
2. Discussion
The following was agreed in RAN1 meeting: 
· Support the following channel(s) for beam failure recovery request transmission:

· Non-contention based channel based on PRACH, which uses a resource orthogonal to resources of other PRACH transmissions, at least for the FDM case

· FFS other ways of achieving orthogonality, e.g., CDM/TDM with other PRACH resources

· FFS whether or not have different sequence and/or format than those of PRACH for other purposes 

· Note: this does not prevent PRACH design optimization attempt for beam failure recovery request transmission from other agenda item 

· FFS: Retransmission behavior on this PRACH  resource is similar to regular RACH procedure

· Support using PUCCH for beam failure recovery request transmission

· FFS whether PUCCH is with beam sweeping or not

· Note: this may or may not impact PUCCH design

· FFS Contention-based PRACH resources as supplement to contention-free beam failure recovery resources

· From traditional RACH resource pool

· 4-step RACH procedure is used

· Note: contention-based PRACH resources is used e.g., if a new candidate beam does not have resources for contention-free PRACH-like transmission 

· FFS whether a UE is semi-statically configured to use one of them or both, if both, whether or not support dynamic selection of one of the channel(s) by a UE if the UE is configured with both 

According to the RAN1 agreement, both contention-free RA and PUCCH can be used to transmit beam recovery request. This contribution only discusses random access procedure for beam recovery request. Fig1 demonstrates the beam recovery request by RA procedure. Dedicated UL resource and trigger condition for request transmission will be configured to UE. UE transmits the preamble according to the configuration once the condition is met. The DL TX beam for RAR can be determined based on the reception of preamble and association between RACH resource and SS-block.

[image: image1.emf]UE

Serving

cell

Step 1. RRC configuration 

(such as Dedicated UL resource, trigger condition)

Step 2.Beam recovery request transmission (Msg1)

Step 3. Response to request (Msg2)


Fig.1. beam recovery request procedure by RA

After the agreement that at most one RA procedure was allowed in a MAC entity was made in RAN2#97bis meeting, RAN1 agreed that contention-free random access can be used to transmit beam recovery request. So, the RAN2 agreement was made without considering the purpose of beam recovery request.
The beam recovery request is related to RRC connected state. So, RA for beam recovery request may happen simultaneously with the case of ‘DL data arrival’ and ‘UL data arrival’. The following lists three potential cases.

Case 1: RA for beam recovery request and RA for DL data arrival

UE will be triggered to perform RA procedure by PDCCH order when DL data is arriving and UL is still non-synchronization. The preamble may be re-transmitted because the quality of the serving beam is gradually decreasing. It is possible that RA for beam recovery request is also triggered before the RA for DL data arrival is finished.

Observation 1: In case 1, RA for DL data arrival is triggered earlier than RA for beam recovery request.
In this case, if UE continues to perform RA for DL data arrival and suspends the RA of beam recovery request, the RAR may not be received successfully because DL beam failure has been triggered already. If UE stops RA for DL data arrival and performs RA for beam recovery request, two purposes of UL synchronization and beam recovery request transmission can be achieved because TA can be included in the RAR for beam recovery request.
Observation 2: In case 1, if UE stops RA for DL data arrival and performs RA for beam recovery request, two purposes of UL synchronization and beam recovery request transmission can be achieved.

Case 2: RA for beam recovery request and RA for UL data arrival and UL non-synchronization

It is possible that above two RA procedures happen simultaneously since they are triggered by DL problem and UL non-synchronization, respectively. If only RA for UL data arrival and UL non-synchronization is performed, UE may fail to receive RAR since the condition for beam failure is triggered. In this case, two purposes of beam recovery request and UL synchronization can be achieved even if only RA for beam recovery request is performed.
Observation 3: In case 2, two purposes of beam recovery request and UL synchronization can be achieved even if only RA for beam recovery request is performed.

Case 3: RA for beam recovery request and RA for UL data arrival and no PUCCH resource for SR
Generally, RA for beam recovery request is contention-free 2-step RA. However, RA for UL data arrival and no PUCCH resource for SR is contention based 4-step RA. So, according to current specification and agreement, performing either of two RA procedures cannot get both purposes. In addition, UE may fail to receive any RAR before the DL beam failure is recovered. So, we should perform RA for beam recovery request in priority.
Observation 4: In case 1, 2 and 3, UE may fail to receive the RAR successfully before beam failure is recovered.
Proposal: Random access procedure for beam recovery request should have priority over the random access procedure for other purposes.                                                                
Conclusion

In this contribution, the following observations and proposals are given based on the discussion:
Observation 1: In case 1, RA for DL data arrival is triggered earlier than RA for beam recovery request.
Observation 2: In case 1, if UE stops RA for DL data arrival and performs RA for beam recovery request, two purposes of UL synchronization and beam recovery request transmission can be achieved.
Observation 3: In case 2, two purposes of beam recovery request and UL synchronization can be achieved even if only RA for beam recovery request is performed.
Observation 4: In case 1, 2 and 3, UE may fail to receive the RAR successfully before beam failure is recovered.
Proposal: Random access procedure for beam recovery request should have priority over the random access procedure for other purposes.  
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