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1
Introduction
The problem of HO Required/Request routing has been discussed at RAN3#68 according to [1].
This paper explains that one should not solve an handover routing issue but a configuration issue instead. 

A solution for this is proposed below.
2
Discussion
2.1 There is actually no handover routing issue towards RN
At RAN3#68, tdoc [1] has presented the routing of HO Request issue in the following typical scenario: source eNB to target (Denb, RN).

However we believe that there is actually no handover routing issue. Indeed, assuming the source eNB knows which Denb controls the RN reported by the UE, the solution is the following:
· In the HO Required message, the source eNB includes the reported TAI and the target E-CGI in the source to target container (as of today) and the Denb-Id in the Target ID field,
· the target MME is selected based on the TAI and routes according to the target ID field as of today,
· when the target Denb receives the HO Request message it looks at the target cell ID and determines that the target cell belongs to one of the connected RN,

· the target Denb can then further route the HO Request message to the corresponding RN node for treatment of the handover.

2.2 Configuration issue towards RN
The actual problem is how to extend ANR to automatically configure the knowledge in every eNB in the network of which Denb manages neighbour RNs in order to NOT do it manually.
The only routing issue is therefore actually only the routing of the eNB configuration Transfer message, and not the one of the Handover messages.
However, here again, one can think of the following solution based on existing mechanisms:
· Source eNB receives the target E-CGI and target TAI from the UE ANR report. Within this target E-CGI it can extract the target Node-Id which is the target RN-Id here. However, Source eNB doesn’t know at this point  that the Node-Id is an RN-Id.

· Source eNB includes the target TAI and target Node-Id (here target RN-id) in the eNB Configuration Transfer message, as of today.
· the target MME will not find the Node-Id (here RN-id) connected to it. Instead of rejecting as of today, the target MME will broadcast i.e. send multiple eNB Configuration Transfer messages based on the received TAI i.e. it will broadcast/send an eNB Configuration Transfer message to all eNBs it connects which pertain to this TAI. This process is not difficult for the MME since it is similar to a Paging process to a given UE,
· the target Denb will receive the eNB Configuration Transfer message as part of all involved eNBs of this TAI. Other eNBs should not respond to this “page”. The target Denb will see that the included Node-Id does not correspond to itself but to one of the RNs it controls.
· The target Denb will respond itself with an eNB Configuration Reply message including a new field which indicates its Denb-Id in addition to existing RN-Id. The target Denb can also include its X2 transport address as if it was the destination Node-Id since it acts as the proxy X2 for the requested target RN.
· When the source eNB receives the eNb Configuration Reply including the new field, it knows that the requested target Node was actually an RN and it knows which Denb-Id controls it. It is ready to do handovers. Source eNB has also received the X2 TNL which may make it decide to trigger an X2 Setup with the target Denb if not existing.
2.3 issue of first handover without configuring
Another issue to be looked at is that ANR is not a “mandatory” process when detecting a new cell. Source eNB could also today validly decide (e.g. because not interested in an X2 Setup) to not trigger an eNB Configuration Transfer phase but to send an S1 HO Required first.
The following call flow will apply:
· Source eNB receives the target E-CGI and target TAI from the UE ANR report. Within this target E-CGI it can extract the target Node-Id which is the target RN-Id here. However, Source eNB doesn’t know at this point  that the Node-Id is an RN-Id,

· Source eNB decides to trigger an S1 handover including the target TAI and the target Node Id (here target RN-Id) in the HO Required message,

· The target MME will not find a macro eNB corresponding to the included target ID and will fail the handover with the cause “unknown node-Id” as of today,
· Source eNB will acknowledge the failure and decide to trigger an eNB Configuration Transfer message. Steps as per section 2.2 above then apply.

As one can see, the only constraint in an heterogeneous network comprising RNs is that eNBs will now mandatorily need to perform first an eNB Configuration Transfer towards target RN before any handover and even if no X2 is desired (needed) whereas today this step is optional (relying on S1 HO only).

Of course tedious manual configuration is still possible but tedious and not desired as it is prone to human configuration effort and not adapted to the fact that RNs can be nomadic i.e. moved. 
3 Conclusions & Proposals
In this contribution, we have shown that there is actually no issue of handover routing as such but an issue of automatic configuration in an heterogeneous network composed of RNs.
The paper has proposed a solution based on existing mechanisms (paging, node selection based on TAI) adapted to the relay case.

It is proposed to simply agree on this solution. If this way forward is agreed Alcatel-Lucent will make the corresponding CRs.
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