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1. Introduction

[1] and [2] presented at last RAN3 meeting solutions to handle MME Direct information transfer messages toward a Relay Node. However routing issues have been detected during the discussion and the topic has been left open. Present contribution gives a reminder of the issue and assesses different solutions.
2. Discussion
Routing issue

RIM Routing Address contained in the BSSGP RIM PDU is used to route the message to its final destination. When the destination is a LTE RAN node, the field may be may be filled with the 20 bits of the target eNB-ID or the 28 bits of the HeNB-Id, in addition to the target TAI.
When the destination is a Relay Node, behind its DeNB, the routing address may be set up with the 20 bits of the RN-ID (equal to the DeNB-ID). The CN is able to route the message down to the DeNB, but the DeNB does not discriminate whether the message is intended to itself or to one of its RN, and to which of it RN.

Alternatively, the routing address can be filled with the 28 bits of the RN cell id. The DeNB could then easily select the final actual destination. However the MME will interpret the destination as a HeNB directly connected to it, but will fail finding it.
Some solutions and their assessment

1 – The RIM routing address is filled with the 20 bits of the DeNB-Id (20 bits) and DeNB duplicates the message to all RNs having cells belonging to the TAI.
The solution could lead to many message duplications. Moreover, nodes will receive messages not intended to them which may lead to mis-interpretations.

2- An additional RIM routing address discriminator is defined, splitting the eNB-ID field into 1 part corresponding to the eNB-ID of 20 bits, and another part corresponding to a token of 8 bits. 
The address discriminator will tell the MME to route the message based on the eNB-ID of 20 bits only and to not interpret the token. The DeNB will use the token to identify the final destination. This token may correspond to the last part of the cell id, but could also be any value allocated by the DeNB in the initial RIM request.
This solution implies a modification of TS 48.018 and requires MMEs to be updated.

3- The RIM routing address is filled with the 28 bits of the RN cell id, and the MME knows by configuration the eCGI split between HeNBs and eNBs.
When the MME finds a eNB-ID of 28 bits not belonging to the eCGI split devoted to HeNBs, it does not trigger an error but routes the message based on the first 20 bits only.

This option requires MMEs to be updated to take into account the eCGI split in their routing algorithm. Moreover, such a split is related to cells, which is a RAN notion, and MME should be kept cell-agnostic. 

4- The RIM routing address is filled with the 28 bits of the RN cell id, and the MME routes the message based on TAI and 20 first bits of the routing address. 
This was the preferred solution in [1].

If the MME knows the eNB-ID, it routes the message to that node. Otherwise, the destination node can be either a HeNB behind a HeNB-GW, or a Relay Node behind a DeNB. In case of a HeNB-GW, the TAI shall have been allocated to that HeNB-GW only. The MME routes then the message to that HeNB-GW based on the TAI. If the TAI is not in the list of TAI allocated to HeNB-GWs, the MME routes the message by taking into account only the 20 lefmost bits of RIM routing address.

The solution requires that the RN-Id is equal to the DeNB-ID. It modifies the routing algorithm in the MME, but should be compatible with HeNB-GWs.
3. Conclusion 
To solve the routing issue of MME Direct information transfer messages when the destination node is a Relay Node, several solutions have been described, none of them being exempt of drawbacks.

Solution 2) would be applicable to HeNB-GW and is therefore seen as more future-proof, however at the cost of larger specification impacts.
Solution 4) has little impact on specifications but not be applicable outside relay scope.
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