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1 Introduction 
RAN3#82 further discussed the X2-GW architecture and made several agreements [1]. One of the remaining open items is the Registration procedure which is to be used by the HeNB for maintaining RNL-TNL ID mapping at the HeNB-GW which is necessary for the routing of messages. Three main candidate solutions are captured in [1]:

1. Registration via SCTP 

2. Registration via X2 setup 

3. Registration via X2AP 

In this contribution, we discuss these options and propose a method for solution 3.
2 Discussion
Solution 1 relies on HeNB including in the hostname of the SCTP INIT chunk its HeNB ID where the X2GW stores together with the source IP address of the SCTP INIT chunk. As it has already been pointed out in [1], there are issues with this approach on how the hostname must be coded in ASCII, and whether the limitations for the signalling of IP@ prevent the use of multi-homing. 

Solution 2 requires that the IP address of the target is encoded in the X2 Setup message which the X2-GW terminates partially to extract this address and update its TNL-RNL mapping table. However this violates the already agreed principle to use end-to-end architecture where the X2-GW does not decode actual X2-AP messages. Furthermore, this was part of the G2C architecture proposal which was not selected. The argument not to include TNL addresses in the RNL messages and use for routing is applicable here as well.
For the message routing, it was agreed in RAN3#82 to “use a container in X2AP for the X2GW message handling principles (routing of all X2AP messages)”. The container message will include the RNL IDs for the source and target eNBs and the actual X2-AP message.
One drawback of using a new X2-AP message for registration was that the X2 Setup message is the first message carried on X2 according to the current spec and the introduction of a new X2-AP message would violate this.
Since the container has already been agreed for message routing, one option is to use an empty container for the registration purpose. There are several benefits:
1. It reuses the adaptation layer based on the container principle
2. It does not carry an X2-AP message  and can be terminated at the X2-GW

3. The X2 connection is still set-up with the X2 Setup procedures and the current spec principle for the first message is not violated 

Therefore we propose that 
Proposal 1: Agree on using an empty container message for (H)eNB registration

One extension of this solution is to allow the target IP address to be included in the container header. This can still provide the benefits of using X2 Setup for registration. In other words, the HeNB does not need to use the separate registration and the X2 Setup Request can be used as a registration. In that regards, this can be seen as a combination of Solutions 2 and 3 except that the IP address is now carried in the container header but not in the X2 Setup message. Note that the container itself is as an adaptation layer of the RNL messages and therefore TNL-RNL separation principle is not violated. 
Observation 1: Including the IP address of the target eNB can provide the benefits of registration via X2 Setup.

When the empty container includes the IP address of target or another eNB, an additional benefit could be that an HeNB can use this to include the information (RNL, TNL addresses) for other eNBs when it performs its own registration. This way, the registration is not needed for macro eNBs.
Observation 1: An additional benefit of including the IP address of the target eNB is to eliminate the need for eNB registration.
Based on the above observations, we propose that:

Proposal 2: Agree on optionally including the IP address of the target eNB in the container header
It was not decided in previous meetings whether the registration is mandatory or optional for HeNBs and if it can also be used by eNBs. Since it was agreed that a HeNB will be configured with the unique X2-GW address and it was also agreed to specify the registration for the HeNBs, it is natural to make this a mandatory step for a HeNB. 

Proposal 3: The registration is mandatory for HeNBs and the initial registration will occur before an X2 Setup procedure.
Since the primary purpose of registration is to keep the correct RNL-TNL ID mapping at the X2-GW, an (H)eNB should repeat the registration if there are any changes to either its RNL or TNL ID. These can happen due to switching ON and OFF as it has been discussed in previous meetings. This is similar to the Configuration Update procedures on X2 and S1. To that effect,
Proposal 4: A (H)eNB will perform a new registration when there are any changes to its RNL or TNL ID.
3 Conclusions

In this contribution, we discussed the open issue of registration procedure for X2-GW and propose:
Proposal 1: Agree on using an empty container message for (H)eNB registration

Proposal 2: Agree on including the IP address of the target eNB in the container header

Proposal 3: The registration is mandatory for HeNBs and the initial registration will occur before an X2 Setup procedure.

Proposal 4: A (H)eNB will perform a new registration when there are any changes to its RNL or TNL ID.
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