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1 Introduction

In the last RAN2 meeting, the RLF on backhaul link of RN have been discussed but there is still a few open issues on how to handle radio link failure on backhaul link.
In this contribution, we try to compare some potential recovery solutions from RLF and give a preferred option about that and other related suggestions. In last meeting NAS recovery has been proposed for recovery from IDLE state of RN [2]. We are going to give the procedure for the NAS recovery of RN from IDLE to CONNECTED state.
2 Discussion

It is agreed that although the RLF happens rarely on Un it still should be handled properly. For Type 1 relay is adopted mainly for extending coverage the signal quality of RN is always the best within the RN cell. When RN recovers from RLF, the UEs handed over or reselecting to other cell will probably come back soon. So the handling of RLF of RN will severely affect the UEs served by the RN. The recovery interrupt of RN should be as rapidly as possible.
2.1 Handling the RLF on Un
There are 2 methods so far to handle the RLF on Un as follow.
Alt 1: T311=0, RN goes to IDLE state when detecting RLF and select a suitable cell to camp.

Alt 2: T311>0, RN re-selects a proper cell and try to re-establish connection with it when detecting RLF, similar to LTE REL8/9.[3]
When RN doing RRC re-establishment, it monitors PDCCH and stops serving to its UEs. Naturally, the recovery interrupt of alt2 is less than alt1. But alt1 will be more effective if RRC re-establishment fails, for RN will still go via IDLE state according to alt2. 

As agreed RN is preconfigured with the DeNB(s) it is allowed to access as RN. In alt2, RN will select a cell belongs to original DeNB if only its signal intensity is strong enough, in order to avoid RRC re-establishment failure with other eNBs and going via IDLE. In alt1, after going to IDLE, RN will still first try to select the cell belonging to original DeNB to camp in order to avoid UE bears reconfiguration or re-attachment when the RN enter CONNCETED state from IDLE state. 
For RN which is in use of only one eNB, it is reasonable to configure one eNB to the RN. But if RN is restricted to access only one eNB, when it is moved to be used for extending coverage of other eNB, it will be reconfigured again. That is not so convenient. Furthermore mobility is possible to be supported in subsequence release. Our understanding is that pre-configuring more than one eNB to RN should be supported. 
Proposal 1: One or more eNBs should be preconfigured to RN.
There are four scenarios to consider.

Scenario 1: RN is preconfigured only one eNB with strong enough signal intensity for RN to recover connection after T310 expires.
Scenario 2: RN is preconfigured only one eNB with signal intensity not suitable for RN to recovery connection after T310 expires.

Scenario 3: RN is preconfigured more than one eNB and the signal intensity of original eNB is strong enough for RN to recover connection after T310 expires.

Scenario 4: RN is preconfigured more than one eNB and the signal intensity of original eNB is not suitable for RN to recover connection after T310 expires.
We have the comparison table on RN action and interrupt delay below.
	
	Alt 1
	Alt 2
	Comment

	Scenario 1
	select original DeNB,

NAS recovery delay
	Select original DeNB,

RRC re-establishment succeeds,

RRC re-establishment delay
	alt2 takes less time than alt1

	Scenario 2
	select original DeNB, 
cell selection delay +  NAS recovery delay
	Select original DeNB,

T311 expires or RRC re-establishment fails, 

RN goes via IDLE, 

Cell selection delay + NAS recovery delay
	There could not be much different between them.

	Scenario 3
	select original DeNB,

NAS recovery delay
	Select original DeNB,

RRC re-establishment succeeds,

RRC re-establishment delay
	alt2 takes less time than alt1

	Scenario 4
	Select other eNB,

NAS recovery delay 
	Select other eNB,

RRC re-establishment is rejected and RN goes via IDLE,

RRC re-establish delay + NAS recovery delay
	alt1 takes less time than alt2


According to the table above if RN is preconfigured only one eNB, the recovery interrupt of alt2 will be no more than that of alt1. We can conclude that when only one eNB is preconfigured LTE Rel8/9 method should be used to handle RLF on Un.
Proposal 2: When only one eNB is preconfigured RN should first re-select a proper cell and try to re-establish RRC connection with it after detecting RLF as LTE Rel8/9.
When more than one eNB are preconfigured to RN, if the signal intensity of original eNB is strong enough for RN to recover connection, alt2 will take less time of interruption than alt 1; otherwise, alt 1 will be better than alt2, because RRC re-establishment will fail when other eNB is selected. So in order to minimize the interrupt delay on Un alt2 could be optimized. The RN will try to select original eNB and when RN selects original eNB, RN will perform RRC re-establishment; otherwise it will go via IDLE state.

We have the following chart of optimized method based on alt2.
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Proposal 3: If more than one eNB are configured to RN, when RLF is detected, RN will try to select a cell belonging to original DeNB. If the cell belonging to original DeNB is chosen, RN will re-establish RRC connection with it, otherwise it will go via IDLE state.  
If RRC re-establishment is successful, the eNB should reconfigure the Un subframe to RN for the Un subframe configuration could be changed when the RN is in RLF period.
Proposal 4: The Un subframe should be reconfigured when RRC re-establishment succeeds.

2.2 NAS recovery procedure
In last meeting NAS recovery which take less time than start up procedure has been proposed for recovery from IDLE state of RN [2].The RN will take NAS recovery procedure after entering IDLE and selecting a suitable cell to camp. For the Un subframe configuration will be different between RN and DeNB, DeNB should reconfigure the Un subframe to the RN when allowing the RN to access. We propose the following chart for NAS recovery procedure.
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3 Conclusion 
In this contribution we suggest that:
Proposal 1: One or more eNBs should be preconfigured to RN.
Proposal 2: When only one eNB is preconfigured RN should first re-select a proper cell and try to re-establish RRC connection with it after detecting RLF as LTE Rel8/9.

Proposal 3: If more than one eNB are configured to RN, when RLF is detected, RN will try to select a cell belonging to original DeNB. If the cell belonging to original DeNB is chosen, RN will re-establish RRC connection with it, otherwise it will go via IDLE state.
Proposal 4: The Un subframe should be reconfigured when RRC re-establishment succeeds.
4 References

[1] 3GPP TS 36.300 “E-UTRAN overall description”
[2] R2-102402 RLF handling at relay node
Qualcomm
[3] R2-102009 RN Recovery from Un Radio Link Failure
Huawei






_1334145594.vsd
RLF detected


T311 starts up,cell reselection


T301 starts up,RRC re-establishment


go via IDLE


yes


no


Selecting original DeNB?



_1333950924.vsd
拖动侧边手柄可更改文本块的宽度。�

�

RN


DeNB + “HeNB GW”


MME
(RN)


HSS


RRC setup


(NAS message)


Authentication


RN Context setup


RRC Reconfig


Authentication


configuration for RN download from O&M system (optional)


O&M


Create default bear


RRC Reconfig


Dedicate bear setup


Un subframe reconfiguration and S1/X2 interface setup�

Dedicate bear establishment


eNB config updates


RN turn on Un/Uu�

eNB turn on Un�


