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1
Introduction

During the study on Dual Connectivity Extension it has been identified that the eNB UE X2AP ID should be extended, as the current range (0..4095) seems to be rather short if long-lived connections like for Dual Connectivity are envisaged. This is also reflected in the objectives of the new Work Item [1]:

· Support inter-MeNB handover without SeNB change and handover with SeNB addition. Investigate possibilities to extend the range of the UE X2AP ID as well as other possible solutions.
This paper discusses possibilities and a way forward. 

2
Discussion

While X2 UE-associated signalling connections established to perform X2 Handover are of rather transient nature, signalling connections established for dual connectivity may be established for the time the UE is in CONNECTED state. The current range for eNB UE X2AP IDs might be too small for such needs and has to be extended.

2.1
Nature of the IE that extends the current eNB UE X2AP ID

There exist the following possiblities to extend the range for UE X2AP IDs:

Option 1) Introducing an additional IE that identifies an X2 UE-associated signalling connection together with the existing eNB UE X2AP IDs.

Option 2) Introducing an new IE that replaces the existing eNB UE X2AP IDs.
While both options would be possible, it seems to be straight forward to completely replace the eNB UE X2AP IDs. Like from Rel-8 onwards, it would be a single identifier that is not spread over several IEs (as would be the case in option 1).
This also leaves us in the comfortable situation that TS 36.401 would not need to be changed at all. The specification of the MeNB UE X2AP ID and the SeNB UE X2AP ID would not lose its validity if the range is extended by introducing a new IE.
2.2
Range of the Extended eNB UE X2AP ID

We propose to define the new IE as a 3 octet identifier, i.e. the range would be (0.. 16777215) or (0 .. 224-1), which aligns with the eNB UE S1AP IE defined for S1AP.

2.3
Which messages should make use of the Extended eNB UE X2AP IDs?

We argue that the current range (0..4095) should be sufficient for HO signalling purposes, given the short-lived nature of the respective UE-associated signalling connections. There hasn’t been any issues identified yet.

There seems to be an agreement that the need for the extensions has only been identified for DC purposes. So we propose that Extended eNB UE X2AP ID will be at least introduced in messages used for DC (which includes SN STATUS TRANSFER, UE CONTEXT RELEASE and ERROR INDICATION messages).

However, in order to enable eNB implementations that would rather favour to have a single entity allocating eNB UE X2AP IDs, we would prefer to introduce the new extended UE X2AP ID into every X2AP message for UE associated signalling.
2.4
How to cope with backwards compatibilty issues with the existing eNB UE X2AP IDs?

All of the affected messages include the legacy eNB UE X2AP IDs.

We propose to define in stage 3 (within respective new IE section in TS 36.423) that

-
once an eNB has allocated an Extended eNB UE X2AP ID to identify an UE-associated signalling connection, the allocating and the receiving eNB shall do so for the life-time of that signalling connection.

-
an eNB receving an Extended eNB UE X2AP ID shall ignore the eNB UE X2AP ID.

-
the new IE shall have the criticiality “reject”, so that an UE-associated signalling connection cannot be established between eNBs not comprehending the new Extended eNB UE X2AP ID. 
Following the last proposal above, where the new IE shall be assigned with the criticality “reject”, we would assume that both peers would need to be able to cope with the new extended eNB UE X2AP ID. We wouldn’t see any reason why the extended eNB UE X2AP ID shouldn’t be allocated by both peers. We therefore propose in addation that

-
the Extended eNB UE X2AP ID shall be used by both peers of the UE-associated signalling connection.
3
Conclusion
We have discussed the topic on extending the range of the eNB UE X2AP ID, as requested by the Work Item [1]
Proposal 1 Introduce an new IE that replaces the existing eNB UE X2AP IDs.
Proposal 2 Define the new IE as an 3 octet identifier, i.e. the range would be (0.. 16777215) or (0 .. 224-1) which aligns with the eNB S1AP ID.

Proposal 3 Introduce the new IE in all UE associated X2AP messages.

Proposal 4 Once allocated, the respective eNBs shall use the Extended eNB UE X2AP ID to identify the signalling connection during its entire life-time.
Proposal 5 An eNB receving an Extended eNB UE X2AP ID shall ignore the eNB UE X2AP ID.

Proposal 6 The new IE shall have the criticiality “reject”. 

Proposal 7 Both peers shall use the Extended eNB UE X2AP ID.
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