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1 Introduction
At RAN3#69 it was agreed upon handling of non-UE associated X2 messages between DeNB and RN. Based on the discussion summary [1], a CR [2] condensed the agreements. This discussion is also related to the handover type determination discussion [3]

 REF _Ref272996258 \w \h 
[4]

 REF _Ref272996259 \w \h 
[5]

 REF _Ref272996260 \w \h 
[6]

 REF _Ref272996263 \w \h 
[7]

 REF _Ref272996264 \w \h 
[8]

 REF _Ref272996270 \w \h 
[9], where X2 messages are considered to convey X2 availability information between DeNB and served RNs. In this contribution, we discuss configuration of inbound (to the RN) non-UE associated X2 messages by the DeNB proxy. Furthermore, we show how an intuitive configuration rule also can resolve the handover type determination. 

2 Non-UE Associated X2 Messages
At the last meeting, the discussion on handling of non-UE associated X2 messages resulted in the CR [2], which states

“All non-UE-dedicated X2-AP procedures are terminated at the DeNB, and handled locally between the RN and the DeNB, and between the DeNB and other eNBs. Upon reception of an X2 non cell related non-UE-associated message from RN or neighbor eNB, the DeNB may trigger associated non-UE-dedicated X2-AP procedure(s) to the neighbor eNB(s) or RN(s). Upon reception of an X2 cell related non-UE-dedicated message from RN or neighbor eNB, the DeNB may pass associated information to the neighbor eNB or RN(s) based on the included cell information.” 

The formulation “… the DeNB may pass associated information …” is possibly vague, and can result in very different interpretations. For example, consider X2AP X2 Setup Request/Response, which are used to share information about served cells and neighbors at X2 establishment between two eNBs in general, and between DeNB and RN in particular. The following two interpretations for inbound forwarding (from DeNB to RN) have been discussed
1 DeNB forwards the X2 Setup Request/Response on behalf of the neighbor eNB. This means that the Global eNB ID IE is equal to the eNB ID of the neighboring eNB. Moreover, the Served Cell Information IE reflects cells served by the neighbor eNB, and the included Cell ID IE is equal to the E-CGI of these cells. The Neighbor Information IE includes information about neighbors to the cells served by the neighbor eNB. The general rule is that the DeNB forwards these X2 messages on behalf of the originating eNB. Hence, the DeNB shall not change IEs that contain information about the originating eNB.
2 DeNB manipulates the X2 Setup Request/Response Served Cell Information IE to include cells served by neighbor eNBs with which the DeNB has established X2 connections. This means that the IE interpretation is different when the receiver is an RN or an eNB.

The same alternatives apply to the other non-UE associated X2 messages as well, for example the eNB Configuration Update. Dedicated IE interpretation is unfortunate, and therefore we propose that DeNB forwards inbound X2 messages from a neighbor eNB to RN according to
Proposal 1: The DeNB proxy forwards non-UE associated X2 messages to RN from a neighboring eNB on behalf of the neighboring eNB. This means that the logical content of the message is the same as if the message was sent from the neighboring eNB directly.
Note that this is not an issue for the DeNB proxy handling of the outbound X2 messages, since the RN has an eNB ID equal to the DeNB eNB ID and the RN cells are therefore perceived as cells of DeNB.
Note also that some X2 messages forwarded on behalf of a neighboring eNB would affect the existing X2 connection between DeNB and RN if considering them as messages between DeNB and RN. For example, both X2 Setup Request and Reset will reset any prior information about the sender end. This can be resolved by the following proposal:

Proposal 2: X2AP messages forwarded by DeNB proxy to RN on behalf of the neighboring eNB will not affect the information associated to the X2 connection between DeNB and RN.

3 X2 Availability Determination 
X2 availability determination signaling can be intuitively implemented in light of Proposal 1. The case when RN discovers a neighboring eNB via UE ANR will be discussed. In this case, the RN could send an S1AP eNB Configuration Transfer to its DeNB, to be forwarded to the neighbor via the MME in order to recover its TNL address for X2 establishment.
Two different situations, illustrated by Figure 1, are discussed. X2 is established between DeNB1 and eNB1, but not between DeNB1 and eNB2; RN1 has no neighbor relations with cells served by either eNB1 or eNB2. We also note that the eNB ID of RN1 is the eNB ID of DeNB1 (agreed behavior).
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Figure 1. Deployment example.

3.1 X2 is established between Neighbor eNB and DeNB
The UE ANR function provides the eNB ID of the neighbor eNB (eNB 1 in Figure 1). This is used in a SON Information Transfer IE in the S1AP eNB Configuration Transfer from RN to DeNB, intended to be forwarded to the MME and further on to the neighbor eNB to recover its TNL address. But the DeNB concludes that the TNL address recovery procedure can be terminated, since X2 is already established. 

Instead DeNB compiles an X2AP X2 Setup Request message on behalf of the neighbor eNB, containing all its details, and sends it to RN1. From RN1’s perspective, the message could have originated from the neighbor eNB itself, and the Global eNB ID is the eNB ID of the neighbor eNB. Note that the X2 connection between the DeNB and the RN is not affected. Signaling a X2AP X2 Setup Request on behalf of the neighbor eNB, indicating the Global eNB ID of the neighbor eNB, is only a means to exchange information using the existing X2 connection between DeNB and RN. 

Alternatively, the DeNB could compile an X2AP eNB Configuration Update to RN on behalf of the neighbor eNB. However, this is less intuitive, since the RN has to disclose the message origin in terms of the eNB ID from the ECGIs in the Served Cell Information IE. These messages can also be compiled if X2 is established at a later stage. All alternatives are inline with Proposal 1.
This alternative can be solved using existing signaling, but two new behaviors are needed in relation to the triggering message – the S1AP eNB Configuration Transfer:

Proposal 3: DeNB terminates an initiated TNL address recovery over S1AP indicating the eNB ID of a neighbor eNB by the RN if X2 is available between DeNB and the neighbor eNB.
Proposal 4: DeNB compiles an X2AP X2 Setup Request (or X2AP eNB Configuration Update) to the RN on the behalf of the neighbor eNB , including all details about the neighbor eNB itself, if X2 is, or when it becomes, available between DeNB and neighbor eNB . 

Optionally, DeNB may compile a SON Information Transfer IE in a MME Configuration Transfer to RN, including the TNL address of the neighbor eNB.

3.2 X2 is not established between Neighbor eNB and DeNB
The UE ANR function provides the eNB ID of the neighbor eNB (eNB2 in Figure 1). This is used in a SON Information Transfer IE in the S1AP eNB Configuration Transfer from RN to DeNB and forwarded first to the MME and then to the neighbor eNB (see Figure 2). The indicated source eNB is already the eNB ID of the DeNB since it is equal to the RN eNB ID. The neighbor eNB responds with its TNL address, and DeNB and neighbor eNB initiate X2 TNL establishment. 

If The X2 TNL establishment, including SCTP establishment, is successful, the DeNB and neighbor eNB exchange information using X2AP X2 Setup Request/Response. DeNB compiles an X2AP eNB Configuration Update message on behalf of the neighbor eNB, containing all its details, and sends it to RN1. From RN1’s perspective, the message could have originated from the neighbor eNB itself, and the Global eNB ID is the eNB ID of the neighbor eNB. This is used by RN1 to disclose X2 availability. It could also be possible that DeNB instead compiles an X2AP X2 Setup Request message on behalf of the neighbor eNB, together with a requirement that RN does not reset the X2 information upon reception of an X2 Setup Request message on behalf on an eNB other than DeNB. 
The RN uses S1 to signal to the neighbor eNB while awaiting X2 TNL establishment, or if the X2 TNL establishment fails. 

This alternative can be solved using Proposal 1, and a behavior as in Proposal 3.

Optionally, DeNB may forward the MME Configuration Transfer to RN, including the TNL address of the neighbor eNB.
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Figure 2. RN1 discovers a cell served by eNB2, and initiates TNL address recovery via S1AP. The eNB2 returns its TNL address to the DeNB1 via the MME and, X2 establishment between DeNB1 and eNB2 is initiated. If successful, the DeNB1 and eNB2 exchange information via X2AP X2 Setup Request/Response. Finally, DeNB1 compiles a X2AP X2 Setup Request message to RN1 (including the Global eNB ID of eNB1 and all its details) on behalf of eNB1. This is used by RN1 to disclose X2 availability.
4 Conclusion and Proposal
Special IE interpretations which are peculiar to RNs and not to regular eNBs should be avoided. Therefore, it is logical that inbound non-UE associated X2 messages should be forwarded by the DeNB proxy on behalf of the neighboring eNB to the RN. We therefore propose

Proposal 1: The DeNB proxy forwards non-UE associated X2 messages to RN from a neighboring eNB on behalf of the neighboring eNB. This means that the logical content of the message is the same as if the message was sent from the neighboring eNB directly.
Proposal 2: X2AP messages forwarded by DeNB proxy to RN on behalf of the neighboring eNB will not affect the information associated to the X2 connection between DeNB and RN.
This can be used to convey information from DeNB to RN about X2 availability in an intuitive fashion. Such a solution also needs the following proposals:
Proposal 3: DeNB terminates an initiated TNL address recovery over S1AP indicating the eNB ID of a neighbor eNB by the RN if X2 is available between DeNB and the neighbor eNB.

Proposal 4: DeNB compiles an X2AP X2 Setup Request (or X2AP eNB Configuration Update) to the RN on the behalf of the neighbor eNB , including all details about the neighbor eNB itself, if X2 is, or when it becomes, available between DeNB and neighbor eNB.
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�����RN [label="RN1"], DeNB[label="DeNB1"], NeNB[label="eNB2"], MME[label="MME"];
{ 
                RN--RN:\-1. UE ANR\n finds eNB_ID_eNB2;
                RN->DeNB:\-2. S1: eNB Config Transfer; 
                DeNB->MME:\-3. S1: eNB Config Transfer; 
                MME->NeNB:\-4. S1: MME Config Transfer; 
                NeNB->MME:\-5. S1: eNB Config Transfer; 
                MME->DeNB:\-6. S1: MME Config Transfer;
                block NeNB<->DeNB:\-7. X2 TNL Establishment;
                NeNB<-DeNB:\-8. X2: X2 Setup Request;
                NeNB->DeNB:\-9. X2: X2 Setup Response;
                RN<-DeNB:\-10. X2: X2 Setup Request;
                RN->DeNB:\-11. X2: X2 Setup Response;
};








