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Discussion and Decision
1 Introduction

In RAN259#bis in Shanghai, Radio Link Failure Recovery was discussed and no conclusions were reached regarding the message 4 of the random access procedure.
This contribution intends to discuss this issue and proposes a way forward.

2 Discussion

For the Radio Link Failure recovery, message 4 needs to handle 2 main things:
· Resolve contention

· Reconfigure the radio configuration

The Radio Link Failure recovery has similarities with the initial Access case in the sense that a CRNTI is not allocated for the UE on the new cell but it also has similarities to the HO case in the sense that the UE context is already present, the UE is still RRC_CONNECTED. We personally think there are more similarities with the HO procedure.
During RAN#59bis, 2 possibilities have been mentioned for message 4 of the RLF recovery procedure for contention resolution :
· Option 1: RRC Connection Setup (+ RRC Connection Reconfiguration)
In this approach, RRC Connection Setup is used to resolve contention and RRC Connection Reconfiguration is used to reconfigure the RRC connection. RRC Connection Reconfiguration is sent following the RRC Connection Setup.
Some extra delay is incurred due to the need to resolve contention before transmitting the Connection Reconfiguration message. It is also unclear when RRC Connection Reconfiguration can be sent exactly (in the next TTI after RRC connection Setup, when RRC Connection Setup has been acknowledged? …)
· Option 2: RRC Connection Reconfiguration

In this approach, RRC Connection Reconfiguration is used both the resolve contention and reconfigure radio connection. This approach supposes that the UE Id used for UE identification at RLF (Old CRNTI + Old cell Id) is included in RRC Connection Reconfiguration message in order to resolve contention. Since RRC Connection Reconfiguration is sent while contention is not resolved yet, special HARQ must be used and as a result the size of this message should be kept limited. This is assumed not to be a problem as in general the connection will be able to continue with the previous configuration with limited adjustments.
This approach can easily be reused in the same way when the UE returns to the source cell.
As already proposed by the rapporteur of 36.331 in a text proposal for 36.331, we propose that message 3 is RRC Connection Reconfiguration Request.

	
	Option 1: RRC Connection Setup + RRC Connection Reconfiguration
	Option 2: RRC Connection Reconfiguration

	Delay
	-
Connection Reconfiguration can be sent only after Connection Setup has been received. This introduces extra delay before connection resuming
	+
Connection resuming is sped up, and user experience is better.

	Size of RRC Connection Reconfiguration message
	+

(Assuming contention is resolved when Connection Reconfiguration is sent)
	-
RRC Connection Reconfiguration needs to use special HARQ as Contention is not resolved. Also Segmentation might not be possible.

	Alignment with existing procedure
	-
Aligned with Initial access case. Argument being that a CRNTI is not allocated to the UE on the new cell.
	+
Aligned with HO case. The UE is RRC_CONNECTED and its context is present on the new cell, as during a HO. The RRC Connection does not have to be setup, just reconfigured.

	Alignment with case when UE returns to the source
	-
In this case Connection Setup should not be used and the procedure is different
	+
The same procedure is used. 


Due to the fact option 2 is more aligned with the HO procedure (which makes sense as the RLF recovery procedure is an extension of the HO procedure) and the fact the recovery will be quicker with option 2, we propose to agree on option 2.
3 Conclusion

As a result we propose to agree on option 2 and that for the radio link failure procedure is the following: 
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RRC   CONNECTION  RECONFIGURATION   REQUEST  

UE   EUTRAN  

RRC  CONNECTION  RECONFIGURATION  

RRC  CONNECTION RECONFIGU RATION   COMPLETE  


Proposal 1: Message 3 is RRC Connection Reconfiguration Request (both for the case where the UE returns to the source cell or goes to a new cell)

Proposal 2: Message 4 is RRC Connection Reconfiguration (both for the case where the UE returns to the source cell or goes to a new cell) and is sent on CCCH
Proposal 3: Old CRNTI + Old Cell ID need to be included in RRC Connection Reconfiguration in order to resolve contention when the UE goes to a new cell.
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