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1.
Introduction

After RAN2#71bis, email discussion #14 has been held. During the email discussion, there are many views provided.
However, we would like to discuss the problem again by this contribution.
2.
Discussion
2.1 The Un RL Failure

In the relaying architecture, Un interface works as a wireless backhaul for the UE. As the RN is deployed as a fixed entity, the radio condition should be simple and stable, and it would not be changed frequently. 

From our point of view, the Un RLF is very rare case because RN backhaul link should be steady enough. If the Un RLF occurs, it might mean that DeNB has some big problem but not only because of the radio condition instability. In this scenario, RN’s connection to network would not be recovered quickly to the original DeNB. That means RN’s attempt of the RLF recovery to original donor DeNB will fail.

If this view is recognized, RN’s RLF recovery after RRC re-establishment failure would not be limited to camp on the same DeNB as it accessed before.
2.2 Recovery by TAU procedure

In Rel8/9, it defined that UE performs RRC connection re-establishment procedure to recover the RRC connection after Uu RLF occurs. If the RRC connection re-establishment fails, UE will perform NAS procedure to recover, such as TAU. The TAU procedure can resume the UE EPS bearers which were suspended at the time that UE goes into IDLE state. TAU procedure also supports the scenario that UE accesses to another cell different with the previous one, because the UE Context can be exchanged between old and new MMEs during the procedure.
In the relay architecture, if RN accesses to another donor cell which is not controlled by previous DeNB after RLF, it means that the S-GW/P-GW served for RN will be changed along with. 
From the radio interface point of view, the eNB ID which is embbeded in ECGI can not be seen by the UE, it could not know whether the new cell is controlled by the same DeNB or not. And the UE could not perform TAU procedure without knowledge of the real case about DeNB change.
DeNB change means the RN’s PGW change, this case is not the responsibility of TAU procedure. Therefore, TAU procedure can be used only under the cell RN re-selection case when the selected cell is the same with the original one.
2.2 Recovery by Service Request

Service Request procedure has similar function with TAU procedure to resume UE EPS bearers when they are suspended at the time that UE goes to IDLE state, it is defined in Rel8/9. The difference between them is that Service Request can not support eNB change scenario because no UE Context exchange is performed during this procedure.

However, in TS 24.301, TAU procedure is specified as the procedure to recover NAS signalling connection, but the Service Request procedure does not have such specification.

We concluded that Service Request is not suitable for NAS recovery in Relay network.
2.3 Recovery by Attach

Attach procedure is used by UE to access network. It is also used by RN to access network.

In Rel-8/9, Attach procedure needs more time to transmit UE from ECM-IDLE to ECM-CONNECTED comparing with TAU and Service Request procedures. 
For the RN architecture, except the delay of performing Attach procedure same as in Rel-8/9, RN still needs to perform node configuration and S1/X2 interface establishment following attachment. Obviously, performing Attach procedure needs more time than performing TAU or Service Request procedure. Attach procedure also supports RN access to non-original DeNB after RLF occurrence.
It shows that, if RN accesses to another cell during cell re-selection when it tries RLF recovery, the Attach procedure is the only method to be chosen to meet the requirement of this scenario.

If we use Attach procedure to perform NAS connection recovery instead of TAU procedure, many modifications will be introduced. For example, TAU procedure is initiated by UE in EMM-DEREGISTERED, and Attach procedure is triggered by UE in EMM-DEREGISTERED. After RRC re-establishment failure, the RN should be forced into EMM-DEREGISTERED, not the RRC-IDLE state, and a appropriate cause value is needed to trigger a Attach procedure by the UE.
2.4 NAS recovery after Un RLF
According to the discussion as above, we propose to use NAS procedure similar with what was used in Rel-8/9, for TAU procedure has already been specified in specification to recover the NAS signalling connection.
However, if RN re-selection on other cell is allowed, we should discuss complementary mechanism for NAS recovery.
RN always triggers a TAU procedure when RRC re-establishment attempt failed after Un RLF. If the RN performs TAU procedure with the same cell, network can accept RN’s request and complete TAU procedure to recover NAS signalling connection. If the RN performs TAU procedure with a different cell compared to the original one but they are under the same DeNB, the network can also accept RN’s request as the previous case.

If network found that the RN’s TAU request comes from a different DeNB, MME should reject the request message with an indication, e.g. “Implicity Detach”, to indicate RN to enter EMM-DEREGISTERED state and trigger an Attach procedure.

In this method, MME’s behaviour defined in Rel-8/9 needs to be modified to judge whether the TAU Request message comes from the same DeNB or not, and use it for deciding whether the TAU request could be rejected or not. Compared to the modification on using Attach instead of NAS recovery, the modifications in this method will be less.
2.4 Summary

From the analysis as above, we deduced that whether RN accessing to another DeNB which is different with the original one when it performs RLF recovery is allowed should be decided first.
As the conclusion, we propose that:
1) RN can access another DeNB compared to the original one when it performs RLF recovery;

2) After Un RLF, RN shall perform NAS recovery, and then perform Attach procedure if NAS recovery failed.
3.
Conclusion

According to the discussion about NAS level recovery after Un RLF, we proposed that:

1) RN can access another DeNB compared to the original one when it performs RLF recovery;

2) After Un RLF, RN shall perform NAS recovery, and then perform Attach procedure if NAS recovery failed.
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