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1 Introduction

RAN3 has agreed to include the target RNL ID in the X2 setup request, and on the working assumption to specify a new registration procedure for the HeNB [1]. It was thereby agreed not to rely only on the TNL address discovery procedure to resolve the IP address of a newly found neighbor.
This contribution discusses alternatives for the new registration procedure.
2 Discussion
The new HeNB registration procedure needs to establish a mapping between the RNL ID and the TNL address information of the HeNB at the X2-GW. It has been agreed that the HeNB is pre-configured with TNL address information of the X2-GW. However, for scalability and ease of use, it is preferable that the mapping between the RNL ID and the TNL address information of the HeNB at the X2-GW is automatically generated through a registration procedure without unnecessary overhead.

Proposal 1: The mapping between the RNL ID and the TNL address information of the HeNB at the X2-GW is automatically generated through a registration procedure without unnecessary overhead.
Below are two different alternative registration procedures described and analyzed.
2.1 HeNB Registration Procedure Based on X2AP

Since it has been agreed that an eNB includes the target RNL ID in the X2AP X2 Setup Request, it is natural to also consider a HeNB registration in X2AP. It would then be supported by an X2AP Elementary Procedure, for example X2AP X2 Setup Request.
Observation 1: A new HeNB registration procedure could potentially be supported by a new X2AP Elementary Procedure.

However, consider the definition of the X2AP Elementary Procedures [2]:

Elementary Procedure: X2AP protocol consists of Elementary Procedures (EPs). An X2AP Elementary Procedure is a unit of interaction between two eNBs. An EP consists of an initiating message and possibly a response message. Two kinds of EPs are used:

-
Class 1: Elementary Procedures with response (success or failure),

-
Class 2: Elementary Procedures without response.

From the definition, it is clear that X2AP is not intended to support signaling between an eNB and a gateway. Furthermore, X2AP adds unnecessary overhead to a fairly simple HeNB registration procedure, which simply is about conveying the HeNB RNL ID and TNL address tuple to the X2-GW so that it can use the mapping to properly route X2 messages from eNBs once X2 connections start being initiated through the X2-GW. In addition, an X2AP registration procedure for a HeNB would be initiated before the X2 is set up, thereby violating the currently established principle that the X2 Setup procedure is the first X2AP procedure to be initiated over the X2 interface [2].
Proposal 2: X2AP shall not be considered to realize a new HeNB registration procedure.
2.2 HeNB Registration Procedure Based on SCTP
Both X2 and S1 signaling are based on SCTP [3], and deploying X2-GWs in the network implies an SCTP connection between the HeNB and the X2-GW. An SCTP connection is initiated with an INIT chunk from the initiator node to the destination node. The INIT chunk contains some mandatory fields, as well as variable fields. The variable fields are:
Variable Parameters                 Status     Type Value

-------------------------------------------------------------

IPv4 Address (Note 1)               Optional    5 
IPv6 Address(Note 1)                Optional    6 
Cookie Preservative                 Optional    9 
Reserved for ECN Capable (Note 2)   Optional    32768 (0x8000) 
Host Name Address (Note 3)          Optional    11 
Supported Address Types (Note 4)    Optional    12

In more detail:

IPv4 Address: 32 bits (unsigned integer) – Contains an IPv4 address of the sending endpoint. It is binary encoded. An IPv4 Address parameter indicates a transport address the sender of the INIT will support for the association being initiated.
IPv6 Address: 128 bits (unsigned integer) – Contains an IPv6 [RFC2460] address of the sending endpoint. It is binary encoded. An IPv6 Address parameter indicates a transport address the sender of the INIT will support for the association being initiated.

Host Name Address (11) – The sender of INIT uses this parameter to pass its Host Name (in place of its IP addresses) to its peer. The peer is responsible for resolving the name.

This means that the SCTP INIT already supports transfer of a host name and a sender IP address to the destination node. Specifically, it is thereby possible to convey the HeNB RNL ID as a hostname and the HeNB TNL address in a SCTP INIT chunk from the HeNB to the X2-GW. Hence, with a straight-forward configuration, the SCTP INIT chunk is ideal to support a new HeNB registration message.
Furthermore, the X2-GW may acknowledge the registration message by returning an SCTP INIT ACK chunk.
Proposal 3: The HeNB registration procedure shall be based on an SCTP INIT chunk from HeNB to X2-GW. 

The following note, present in [3], is worth further attention:

Note 3: An INIT chunk MUST NOT contain more than one Host Name Address parameter. Moreover, the sender of the INIT MUST NOT combine any other address types with the Host Name Address in the INIT. The receiver of INIT MUST ignore any other address types if the Host Name Address parameter is present in the received INIT chunk.
In order to implement the Proposals above, therefore, three options are available:

1) Include both host name and TNL address of the sender as an IP address in the SCTP INIT chunk, and specify that the X2-GW will interpret this SCTP INIT configuration as a way to signal the RNL ID and TNL address tuple from the HeNB to the X2-GW;

2) Only include the host name of the sender, and specify that the X2-GW shall map that included hostname to the TNL address of the sender in the IP header;

3) Only include the host name and RNL ID of the sender in the SCTP INIT chunk, and let the X2-GW retrieve the corresponding TNL address via a DNS lookup, e.g. by compiling a FQDN including the RNL ID.

We note that option 3) seems more complex due to the presence of an additional step involving other network nodes.
Proposal 4: RAN3 should discuss the three options above for the SCTP INIT chunk configuration and interpretation by the receiving X2-GW.

Proposal 5: RAN3 should capture the above decisions in LTE Stage 2 (i.e. no Stage 3 changes are needed).
3 Conclusions and Proposal
We have discussed two different candidates for an HeNB registration procedure – based on X2AP and on SCTP respectively, and the analysis leads to the following proposals:

Proposal 1: The mapping between the RNL ID and the TNL address information of the HeNB at the X2-GW is automatically generated through a registration procedure without unnecessary overhead.
Proposal 2: X2AP shall not be considered to realize a new HeNB registration procedure.
Proposal 3: The HeNB registration procedure shall be based on an SCTP INIT chunk from HeNB to X2-GW. 
Proposal 4: RAN3 should discuss the three options above for the SCTP INIT chunk configuration and interpretation by the receiving X2-GW.

Proposal 5: RAN3 should capture the above decisions in LTE Stage 2 (i.e. no Stage 3 changes are needed).
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