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1.
Introduction

Some open issues need to be resolved after RAN3#68 meeting, including: 
· Routing of HO message
· Is TA-based routing not appropriate for RN？
· Is the RN eNB ID the same as the DeNB ID?

In this paper, we would try to analyse the relationship between RN eNB ID and DeNB ID, and conclude the HO message routing method based on it. 
2.
Discussion
2.1 Routing based TAI

The contribution in last meeting [1] has stated that the TAI contained in HANDOVER REQUIRED message can be used by MME to send the message towards HeNB GW, but the TAI can not be used by MME to send the HO message towards DeNB, because it will introduce too strict restriction on the TA planning on relaying scenario, e.g. only one DeNB and the RNs served by the DeNB are planned into one tracking area.
We agree the opinion that TAI does not have enough routing information used by MME to send the message to target RAN node.

2.2 S1 HO message Routing

In the S1AP: HANDOVER REQUIRED message of Rel-8/9, target eNB-ID and Selected TAI are contained in Target ID IE and they will be used to route this message to target eNB. The selected TAI is used by source MME to find the correct target MME or target MME Pool, and the target eNB-ID is used by target MME to find the correct target eNB.

In the Relay architecture and, e.g., handover from eNB to RN as shown in Figure 1, the source MME routes the handover message to the target MME based on the selected TAI. The question is, how to route the handover message based on Target ID IE by the target MME to the target RAN nodes?
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Figure 1: Handover from eNB to RN
If the Target eNB-ID can identify the RN instead of the DeNB, the target MME needs to be aware of the correlations between the target RN and the target DeNB serving this RN. Alternatively, target MME forwards the HANDOVER REQUEST to target DeNB based on the information included in eNB-ID to identify the DeNB serving this RN, similar to the ECGI including an eNB ID which identifies an eNB controlling the cell. 

On the other hand, if the Target eNB-ID identifies the DeNB serving target RN only, target MME can transfer the HANDOVER REQUEST message to DeNB based on the Target ID. After that, a question is how to route the message to the target RN by DeNB.
2.2 X2 HO message routing
Except for S1 HO, the handover message routing problem should also be considered for X2 HO.

In Rel8/9 X2-based handover procedure, source eNB sends the HANDOVER REQUEST message to target eNB based on Target Cell ID. The Target Cell ID is coded as an ECGI, which consists of an eNB-ID and a Cell ID.

In the relaying scenario, e.g. a UE performs handover from eNB to RN (Figure 1), source eNB sends a HANDOVER REQUEST message to target DeNB based on the measured Target Cell ID. The eNB-ID part of Target Cell ID indicates the target RAN node, i.e. DeNB or RN. If the eNB-ID idenfied the DeNB, how to find the target RN by the DeNB?
The first method is that target DeNB finds the correct target RN based on the stored information on the correlations between RN and RN’s cells, DeNB can send the message to the RN according to the Cell ID part of Target Cell ID. The second method is that Target Cell ID can also indicate which RN the target cell belongs to.

The first method can be done based on implementation. The information of correlation between RN and its cells is pre-configured at DeNB. The second method leads to modification on the construction of ECGI, many modifications will be brought to the specifications.
2.3 RN eNB-ID and DeNB eNB-ID

After the discussion on the routing method of handover message for S1-based and X2-based scenario, it is observed that it is also important on deciding how to identify the RN. RN is an RAN node, which is treated as an eNB from the UE’s point of view and RN would be assigned with an eNB-ID.
If the RN’s eNB-ID is different with the DeNB’s eNB-ID, in the scenario shown in Figure 1, the UE will send the RN’s eNB-ID to source eNB in the measurement reports. The target MME in S1 HO scenario and the source eNB in X2 HO scenario could not send the message according to target ID. That is, the target MME or source eNB could not know which DeNB could receive this message and forward the message to target RN.
If the RN’s eNB-ID is same with the DeNB’s eNB-ID, the UE will send the RN’s eNB-ID to source eNB in the measurement reports. The target MME in S1 HO scenario and the source eNB in X2 HO scenario will send the message to the target DeNB serving the target RN since they have the same identity. In this situation, target MME or source eNB should get the information to know which RN is the real destination and the handover message can be forwarded.
We think it is not so difficult to be resolved as following: 
The correlation information between the RN and its cells is stored in DeNB. DeNB would send the handover message towards RN according to the target cell information. For S1 HO scenario, the target DeNB can retrieve target cell id from Source To Target Transparent Container. For X2 HO scenario, the HANDOVER REQUEST message includes Target Cell ID.
2.4 Summary
According the discussion as above, it summarized that TAI is not the appropriate information used to route the handover message in S1-based handover procedure.

Furthermore, if the RN’s eNB-ID is the same with DeNB’s eNB-ID, the handover message can be routed to the correct destination node. Except the target identity including in the handover message, additional information about the relationship of RN and its cell will also be used to route the message by the DeNB.
3.
Conclusion

It is proposed that:

· RN’s eNB-ID is the same with DeNB’s eNB-ID.

· DeNB will store the correlation between RN and RN’s cells.

· In the relaying scenario, the handover message is routed by target eNB-ID and/or target Cell ID.
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