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1 Introduction 
In RAN3#81, X2 Setup procedure between two (H)eNBs were down-selected to one and it was agreed to “Specify a new registration procedure for the HeNB”. In RAN3#81bis, it was also agreed to “proceed with end to end architecture (routing proxy) i.e. there is no need to terminate X2AP in X2G” and noted that “registration is a separated and dedicated issue” [1].
In this contribution, we discuss the registration procedure and provide proposals for stage-2 baseline. 
2 Discussion
The “routing proxy” architecture agreed requires the usage of mapping table between the RNL and TNL IDs at the X2-GW since the routing of the X2 messages relies on the RNL IDs. This information is provided to the X2-GW via the “registration” procedure where a (H)eNB provides its RNL  and TNL ID to the X2-GW. This registration needs to happen before any X2 setup procedure with another neighbor (H)eNB so that the X2-GW can determine the correct target (H)eNB address based on this table.
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 1: The registration is mandatory for HeNBs and the initial registration will occur before an X2 Setup procedure.
Since the current standards assumes that X2 Setup is the first procedure on X2 interface, a modification to support this change needs to be made.

A second issue concerns whether an eNB can also use the registration procedure. The main benefit of this is that an X2-GW will be aware of all the (H)eNBs that will be using this X2-GW and the routing of X2 messages will not fail. The drawback is that the eNB needs to be either configured or provided with the addresses of one or multiple X2-GWs in its neighborhood or it needs to obtain this information via other means from the neighbor HeNBs. One option is to have the procedure to be defined for an eNB but make it an optional feature by leaving the decision to use it to implementation.
Proposal 2: RAN3 to agree on whether the registration is applicable to an eNB and, if applicable, whether it is mandatory or optional.

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 3: A (H)eNB will perform a new registration when there are any changes to its RNL or TNL ID.
If the registration is not defined and made mandatory for eNBs, the X2-GWs will not have the RNL-TNL ID mapping for these eNBs. This will cause X2 Setup failures if a HeNB discovers an eNB and initiates a connection via X2-GW as discussed in [1]. One possible solution is to have the HeNB to provide the X2-GW with the RNL-TNL information of this eNB when the HeNB discovers the eNB. The HeNB will obtain the RNL and TNL information via SON Configuration Transfer and will perform a new registration with this information. Note that a HeNB does not need to perform this registration unless the neighbor eNB has changed its RNL or TNL ID.

Proposal 4: If registration is not accepted to be mandatory for an eNB, RAN3 to discuss the usage of HeNB registration to provide the neighbor eNB RNL and TNL ID information.
3 Conclusions

In this contribution, we discussed the registration procedure that was agreed for HeNBs in RAN3#81 and provided the following proposals for stage-2 baseline:
Proposal 1: The registration is mandatory for HeNBs and the initial registration will occur before an X2 Setup procedure.
Proposal 2: RAN3 to agree on whether the registration is applicable to an eNB and, if applicable, whether it is mandatory or optional.
Proposal 3: A (H)eNB will perform a new registration when there are any changes to its RNL or TNL ID.
Proposal 4: If registration is not accepted to be mandatory for an eNB, RAN3 to discuss the usage of HeNB registration to provide the neighbor eNB RNL and TNL ID information.
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