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1 Introduction

In last RAN3 meeting, the following option on handling of the MME Direct Information Transfer message was discussed:
· Source Cell Identifier in the RAN information request PDU 11.3.70 of 48.018 can be used to identify source RN cells and to route RAN information response back to the source relay node.
However, some companies were not sure if the way can work in the current specification, and if there might be a routing problem at MME? This contribution mainly clarifies the routing issue for the MME Direct Information Transfer message between MME and DeNB and further analyses potential solutions. 
2 Discussion
The basic principle for the option discussed at last meeting is to reuse the HeNB ID IE contained in the RIM Routing Information IE to transfer the Cell Identifier of RN. According to the definition from TS 48.018, when RIM Routing Information discriminator = 0010, the RIM Routing Address IE indicates an eNB identifier used to identify an E-UTRAN eNodeB or HeNB, where the Global eNB ID IE is coded as a BITSTRING(size(28)), So the IE can be reused by filling in a Cell Identifier (size(28)) of any cell under the RN.
The newly defined RIM Routing Information IE shall be contained in the Source Cell Identifier or Destination Cell Identifier IE of the RIM PDU, which shall be transparently transferred by the DIRECT INFORMATION TRANSFER procedure. The signaling flow is shown as follows:
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Figure 1 the signaling flow of the HeNB alike solution
The above figure applies the following key steps:

1. The CIRN(Cell Identifier of RN) contained in the S1 eNB Direction Information Transfer message shall be transparently transferred to the target Node from RN;

2. The target Node shall mirror the Source Cell Identifier IE value and the Destination Cell Identifier IE value of the received RAN-INFORMATION-REQUEST PDU into the Destination Cell Identifier IE and the Source Cell Identifier IE, respectively, of the related RAN-INFORMATION PDU(s);

3. The target Node shall set the RIM Routing Address IE based on the above Source Cell Identifier IE value, i.e. set the Home eNB ID IE of the RIM Routing Address IE to the Global eNB ID IE of the Source Cell Identifier IE;

4. The CN Node shall create the GTP-C PDU: RAN Information Relay, in which the Target Type value IE is set to ‘3’ and the Target ID IE is set based on the above Home eNB ID IE and TAI.
5. Upon receiving the GTP-C PDU: RAN Information Relay, the MME at first tries to find suitable HeNB based on the Home eNodeB ID IE of the Target ID IE plus TAI, if fails, the MME then looks up correct DeNB based on the TAI and the leftmost 20bits of the CIRN (Cell Identifier of RN ) ( Here which is indicated as the Home eNodeB ID IE of the Target ID IE );

6. The MME shall send the MME DIRECT INFORMATION TRANSFER message to the DeNB, and then the DeNB shall forward the MME DIRECT INFORMATION TRANSFER message to the relevant RN based on the CIRN(Cell Identifier of RN) contained in the Destination Cell Identifier IE value of the message.
The solution basically follows the TAI based HO message routing mechanism for HeNB that is constraining TAI planning within the PLMN, namely forcing the use of a TAI for a HeNB GW only and not sharing with other HeNB GWs and eNodeBs. Based on the information from the S1 SETUP procedure for each node, the MME will maintain a table similar to the following:
	
	Supported TAIs
	Global eNB ID

	eNB1
	TAI1, TAI2
	eNB ID1 (20 bits)

	DeNB2
	TAI2, TAI3
	eNB ID2 (20 bits)

	HeNB3
	TAI2
	HeNB ID3 (28 bits)

	HeNB4
	TAI4
	HeNB ID4 (28 bits)

	:
:
	
	

	HeNB GWm
	TAI4
	eNB ID m (20 bits)


According to the description at step 5 of Figure 1, when a RAN Information Relay message is received by the MME it will contain the TARGET ID, which contains the Global eNB ID of the target node and the TAI of the selected target cell.

Suppose that eNB1 ,DeNB2 and HeNB3 share the same TAI, namely TAI2, and HeNB GWm and HeNB4 share the same TAI, namely TAI4. 
If the MME receives a RAN Information Relay message where the target is a RN Cell under the DeNB2 , the MME will see in the TARGET ID the following:
	TAI2
	CIRN (Cell Identifier of RN ) (28 bits)


The MME will look in its TAI/eNB ID mapping table and will not find a match for the TAI/HeNB ID in the TARGET ID contained in the RAN Information Relay message received.  However, the TAI in the TARGET ID is still within the MME domain. Hence, the MME will continue finding the target Node based on the TAI, and then the eNB1 and DeNB2 with same TAI2 will be selected as candidate target Nodes. Considering the TAI for HeNB GWm is unique within a PLMN, thus, the MME can deduce that the message is to a RN Cell under DeNB not a HeNB “hidden” behind a HeNB GW, the MME then looks up correct DeNB based on the leftmost 20bits of the CIRN (Cell Identifier of RN ).
According to the description above, the solution is required to ensure that a TAI assigned to a HeNB GW is unique, otherwise, it is possible that a message targeting HeNB under a HeNB GW is improperly deduced as a RN Cell in despite of it is rare case. If the uniqueness of TAI assigned to a HeNB GW can’t be ensured, the HeNB alike option is also feasible only depending on TAI based routing solution, considering above example, after failure of finding the HeNB directly connected to CN, the MME will route the message only based on the TAI, thus the eNB1 and DeNB2 with same TAI2 will be selected as target Nodes, the MME then forward the message to the two eNodeBs. If eNB1 receives the message with a Destination Cell Identifier IE value which does not match its identifier, the PDU shall be discarded and no further action, on the other hand, if the receiving Node is the correct target DeNB, and then the message shall be forwarded to the relevant RN based on the Cell Identifier of RN as described at step 6. In despite of a bit little message redundancy, however, the routing method can be supported by the pre-R10 MME, i.e. it is backward compatible.
Based on the above analysis, the HeNB alike solution discussed at last meeting can work depending on the uniqueness of TAI assigned to a HeNB GW, but if the uniqueness can’t be ensured, the TAI based routing method may be applied to the HeNB alike option. Anyway, compared to other solutions [5], the HeNB alike option have minimal impact on current specifications.
Proposal: It is proposed to adopt the HeNB alike option to solve the routing issue for the MME Direct Information Transfer message.
3 Conclusion

We kindly ask RAN3 to discuss the how to handle the MME Direct Information Transfer message at DeNB, Our proposals are list below:
Proposal: It is proposed to adopt the HeNB like option to solve the routing issue for the MME Direct Information Transfer message.
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