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1   Introduction
During RAN3#69bis meeting, some issues on non-UE associated S1AP procedures have been agreed as a general principle, but the following issue is still FFS：
· Routing of MME Direct Information Transfer down to RN
In this contribution, we analyze this routing issue and propose the corresponding solution.
2   Discussion
2.1   Issue analysis
The routing issue of MME Direct Information Transfer down to RN has been brought forward in [2]. According to [1], there are 5 types of RIM PDUs in MME Direct Information Transfer message when RN is the receiver, related information for downlink routing in these 5 types of RIM PDUs are summarized in table below. 

Table 1: Routing related information in 5 types of RIM PDUs
	Num
	Type of RIM PDU
	Routing related information

	(1)
	RAN-INFORMATION-REQUEST
	Destination Cell Id (Global eNB ID + TAI) + Application Id + Report Cell Id (receiver cell id);

	(2)
	RAN-INFORMATION
	Destination Cell Id (Global eNB ID + TAI) +  Application Id + report cell id* 
Note *: this Report Cell Id” is the cell id of the sender cell id. Will not be used for routing.

	(3)
	RAN-INFORMATION-ACK
	Destination Cell Id (Global eNB ID + TAI) + Application Id

	(4)
	RAN-INFORMATION-ERROR
	Destination Cell Id (Global eNB ID + TAI) + Application Id

	(5)
	RAN-INFORMATION-APPLICATION-ERROR
	Destination Cell Id (Global eNB ID + TAI) + Application Id+ Report Cell Id (receiver cell id);


In Table 1, it is shown that the MME Direct Information Transfer msg contained (1)(5) RIM PDU can be forwarded to the right RN based on Report Cell Identifier, however, (2)(3)(4) RIM PDU may not be able to provide enough routing info to transmit related MME Direct Information Transfer msg. 

For example, assuming RN1 and RN2 both connected to the DeNB have RIM associations (defined in [1]) with the same application ID to the same BSS cell, when the DeNB receives a MME Direct Information Transfer msg with (2)/(3)/(4) RIM PDU, the DeNB can not determine which node should be the destination of this message.

2.2   Solution
In this solution, the MME Direct Information Transfer msg can be handled locally between MME and DeNB, and between DeNB and RN, parallel RIM associations are not allowed to be the same RIM association (defined in [1]) between the DeNB and peer node. 
Taking Figure 1 for example to show how it works, two RIM associations have been setup between Relays (i.e. RN1and RN2) and BSS, each one of them is established between a Relay and the DeNB, the DeNB and the BSS separately which is transparent to the Relay and the BSS, a RIM association table is maintained in DeNB as shown below.
Table 2: RIM association table
	Association
	Representation for the association
	Destination

	RIM association 1
	 (DeNB global eNB ID; BSS Cell ID 1; RIM App ID 1)
	RN1

	RIM association 2
	(DeNB global eNB ID; BSS Cell ID 1; RIM App ID 2)
	RN2
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Illustration of solution
Case1:  When RN2 sends the eNB Direct Information Transfer msg to DeNB to request a RIM association establishment with RIM Application ID=1 to BSS cell 1, the DeNB checks the table and finds the same RIM association has already existed; DeNB can construct a response message on behalf of BSS, if there are information for this request in DeNB. In case PDU type Extension in the new request is multiple report PDU and it is single report PDU for the existing RIM association, however, DeNB can trigger a new request to re-establish the RIM association to BSS cell 1. Note that DeNB will never send a RIM PDU with PDU Type Extension is stop PDU  to BSS until there is no such information request for this RIM Application ID to BSS cell 1 from RNs.
Case2:  When DeNB receives a MME Direct Information Transfer message, firstly, it will parse the RIM PDU inside the msg to associate the RIM PDU to RIM association 1 based on information (e.g. Destination Cell Id, Source Cell Id, RIM Application Id, RSN (defined in [1]) etc.) in the PDU just like current scheme, then it checks the RIM association table to find RN1 is the right receiver, so DeNB forwards the MME Direct Information Transfer msg to RN1.

The solution above has no impact on current stage3 standard, and can be achieved by the implementation.
3   Conclusion
In this contribution, we analyze routing issue of MME Direct Information Transfer message down to RN and propose a solution accordingly. In summary, we kindly ask RAN3 to agree on the following proposal:
Proposal: the MME Direct Information Transfer message can be handled locally between RN and DeNB, between DeNB and MME; the same RIM associations are not allowed in parallel between DeNB and neighboring eNB.
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