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1. Introduction

In the last RAN3 meeting, the issue on handling of MME Direct Information Transfer message for the DeNB is still FFS. All the companies may think there is no problem about the ENB Direct Information Transfer. But in fact, there is also problem about ENB Direct Information Transfer for DeNB if the DeNB only passes the message to MME. This contribution discusses the RIM procedure and provides solution to deal with Direct Information Transfer.
2. Discussion
The S1AP eNB Direct Information Transfer procedure and MME Direct Information Transfer procedure are mainly applied to transfer the relevant information to the SON of inter-system, such as cell load. The RN can request the inter-system information through this procedure, and the inter-system can also request RN information through the same procedure. Because the objective is different, this contribution divides two scenarios to discuss the RIM procedure.

2.1. Scenario Ⅰ:RIM to RN
When inter-system needs to obtain RN cell information, the inter-system sends RIM Transfer PDU to the DeNB through MME Direct Information Transfer. In the RIM Transfer PDU, there are RIM（RAN Information Management）Information IE and RIM Routing Address IE, where the RIM Routing Address IE mainly is used to route the RIM information IE within the core network. According to the current spec TS 36.413 [1], the RIM Routing Address IE shall not be present since the DeNB is the final destination node. So it is necessary for the DeNB to inspect the RIM information IE to find whether the message is destined to the RN.
With regard to the RIM information IE, it consists of the Destination Cell Identifier IE, Source Cell Identifier IE and RIM Container according to the spec TS 48.018 [2], where the Destination Cell Identifier IE and Source Cell Identifier IE are defined as the RIM Routing Information element which uniquely identifies either a cell within a GERAN BSS, a UTRAN RNC or an E-UTRAN eNodeB. While according to the current agreement, the RN shares the same eNB Identifier with the DeNB. So the DeNB can not make a decision with the destination node based on the Destination Cell Identifier IE. 
In fact, there is Reporting Cell Identifier IE within the RIM Container according to [2]. When the inter-system request RN cell information, the Reporting Cell Identifier is encoded as the E-UTRAN CGI as defined in [1]. So when the DeNB receives MME Direct Information Transfer, which reads the Reporting Cell Identifier in the message and finds the target RN corresponding to the Reporting Cell Identifier, then forwards the message to the target RN.
Proposal 1: The DeNB forwards MME Direct Information message to RN based on the Reporting Cell Identifier contained in the message.
2.2. Scenario Ⅱ:RIM to Inter-system
When RN needs to obtain the cell information of inter-system, it will send ENB Direct Information Transfer to the DeNB. The DeNB should forward the message to the MME. Besides, the DeNB shall store some information in order to find the source RN when the response is received. Take the following figure as an example. Two RNs below the same DeNB need to obtain the same cell information of inter-system. Under this situation, Reporting Cell Identifier IE represents inter-system cell ID.
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From the Fig.1, we can find that when the DeNB receives the response from inter-system, it needs to differentiate the source RN, and forwards the corresponding MME Direct Information Transfer to the RN. Because when the MME Direct Information Transfer message includes the response(RAN Information PDU, corresponding to RIM PDU in the Fig.1), it does not contain any RN information except Destination Cell Identifier IE, where the Destination Cell Identifier IE are defined as E-UTRAN eNodeB Identifier and is the same as the eNB ID of DeNB. So it is observed that the DeNB can not find the destination RN only according to the MME Direct Information Transfer message.
To resolve this problem, it is necessary for the DeNB to store some information when receiving ENB Direct Information Transfer message in step 1. The message includes the Reporting Cell Identifier IE, RIM Sequence Number IE and RIM Application Identity IE according to [2]. The different RN can set different RIM Sequence Number to assess whether the RAN Information PDU is up-to-date. The RIM Application Identity specifies the addressed application (such as cell load or system information) within the target inter-system node.
The DeNB should store the mapping between RN and RIM Information contained in ENB Direct Information Transfer, then it can find the destination RN based on the mapping in the step 6 and send MME Direct Information Transfer to the correct RN.

Proposal 2: The DeNB should store the mapping between RN and RIM Information contained in ENB Direct Information Transfer.
From the Fig.1, we can find that when different RNs need to obtain the same cell information of inter-system node, the DeNB will send multi ENB Direct Information Transfer messages to the core network. It will increase the processing load to the core network. Under this situation, it is better for the DeNB to aggregate the requirement when it receives ENB Direct Information Transfer.

Proposal 3: The DeNB may support the aggregation function when receiving ENB Direct Information Transfer.
3. Proposal
In the present contribution, we have analyzed the RIM procedure to the RN. The following proposal is achieved:

Proposal 1: The DeNB forwards MME Direct Information message to RN based on the Reporting Cell Identifier contained in the message.

Proposal 2: The DeNB should store the mapping between RN and RIM Information contained in ENB Direct Information Transfer.
Proposal 3: The DeNB may support the aggregation function when receiving ENB Direct Information Transfer.
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