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1
Introduction
At RAN3#88 the study item on enhanced dual connectivity was concluded with the following:
Extension of the range of the UE X2AP ID
It was agreed to investigate possibilities to extend the range of the UE X2AP ID as well as other possible solutions during future normative work.

This paper discusses the need to extend the range and investigate possibilities.

2 Discussion
Several solutions have been put on the table at RAN3#89 as captured in the chairman’s notes:

#X2AP ID:

1) CR against TS 36.401, none backward compatible change:

2) Do nothing (ID are used only for DC/HO during short time): NN, ZTE, Sam, ALU, LGE

3) Extension of the range new long range UE X2AP ID: ALU, CATT, HW,

4) New IE in all UE associated X2AP messages: E//, HW 
Proponents of the “extension” will work together to provide a solution to convince other companies
solution 1
One drawback of solution 1 is that it is not aligned with the current TS 36.401. TS 36.401 says that:
· The old eNB UE X2AP ID is unique per X2 interface, 

· Furthermore the X2AP ID is also unique per eNB node. See section 6.2.1 of TS 36.401:

Old eNB UE X2AP ID:

An Old eNB UE X2AP ID shall be allocated so as to uniquely identify the UE over the X2 interface within a source eNB. When a target eNB receives an Old eNB UE X2AP ID it shall store it for the duration of the 
UE-associated logical X2-connection for this UE. Once known to a target eNB this IE is included in all UE associated X2-AP signalling. The Old eNB UE X2AP ID shall be unique within the eNB logical node.
However it was unclear at the end of the study item whether TS36.401 can evolve in the direction of an X2AP ID unique per interface in a backwards compatible manner. 
As a solution it was discussed whether it would be possible that during inter-MeNB handover without SeNB change, the source MeNB could provide the MeNB ID to the target MeNB, in which way that an UE X2AP ID would not need to “be unique within the eNB logical node”. This would however contradict the statements in TS 36.401 [4]. Backwards compatibility aspects of this solution would need to be assessed.

This assessment has however not been done and would deserve further study.

However this solution seems to have been ruled out last meeting.

Solution 2

“do nothing “ is the solution that has currently the most supporters.
The need of extend the range of X2AP Ids has actually not be proven.

No figures have been provided so it remains doubtful what the issue is without a serious analysis showing figures.  
We note also that the study item did not conclude on the need to extend the range of AP IDs/
There were concerns that the currently defined range of these IDs (INTEGER (0..4095), see [5]) would be not sufficient to handle the expected higher numbers of UE-associated X2 signalling connections for dual connectivity
So the study says clearly that “some concerns were expressed” which means that a few companies had concerns but nothing agreed.
It would be a precedent that RAN3 introduces a feature without any need being demonstrated. 

So far the “do nothing therefore remains the simplest solution.

Proposal 1: the need to extend the range of X2AP ID should be first justified as any other feature.
Solution 3
The X2AP IDs are special identifiers which, in contrast to other standardized IEs, are tied to implementations.
More precisely, the old eNB ID for example is assigned by the sender to a signaling connection context and supposed to be echoed back transparently by the receiver node in every message sent to the sender so that the sender is able to retrieve the original context created. Because it is “transparent to the protocol” the sender node had full freedom in its assignment strategy and this is a full implementation matter.

In a nutshell this IE is like a variable which is managed internally in the node.

Note: the TEID allocation follows the same principle.

Any extension solution needs to respect this basic principle.

The current identifier from 0 to 4096 can be seen as 12 bits used in an implementation dependent manner. 
If the range needs to be extended, e.g. up to 24 bits, then this should be in a backwards compatible manner by appending 12 bits to the existing 12 bits. This corresponds to solution 3.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	eNB UE X2AP ID
	M
	
	INTEGER (0..4095)
	

	eNB UE X2AP ID extension
	M
	
	INTEGER (0..4095)
	


The logical signaling connection is identified by the combination of the eNB UE X2AP ID IE and the eNB UE X2AP ID Extension IE in a way that remains implementation matter (i.e. full freedom how to use the 24 bits).
Solution 4
Solution 4 is similar to solution 3, but instead of appending the new 12 bits to the existing 12 bits, it proposes that:

· The existing 12 bits of the existing IE are ignored, therefore newly mandating a behavior (to ignore) of the sender node that has assigned these bits instead of transparency; 
· A new IE  made of 24 bits “replaces “ the existing IE of 12 bits.
9.2.24
eNB UE X2AP ID

This information element uniquely identifies an UE over the X2 interface within an eNB.

The usage of this IE is  defined in TS 36.401 [2].

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	eNB UE X2AP ID
	M
	
	INTEGER (0..4095)
	


9.2.24a
Extended eNB UE X2AP ID

This information element uniquely identifies an UE over the X2 interface within an eNB. If the setup of an UE associcated signalling connection was initiated with an Extended eNB UE X2AP ID identifiying this connection, the Extended eNB UE X2AP ID shall be used by both peers for the life-time of the respective UE-associated signalling connection and both eNBs shall ignore the eNB UE X2AP ID. 
The usage of this IE is defined in TS 36.401 [2].
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Extended eNB UE X2AP ID
	M
	
	INTEGER (4096..16777215)
	


With the “ignore” the receiver node could set a dummy value sent back to the sender which contradict the transparency principle of echoing the value sent by the sender.

This solution is therefore less backwards compatible than the solution 3.
Proposal 2: the possibility to extend the range, if needed, should be an “extension of the existing IE” and not “the creation of a new extended IE”. 
3 Conclusion 
This contribution has analysed whether there is a need to extend the range of the X2AP IDs and, if an extension is needed, how it could be done.

It has made the following conclusion: 

Proposal 1: the need to extend the range of X2AP ID should be first justified as any other feature.

Proposal 2: the possibility to extend the range, if needed, should be an “extension of the existing IE” and not “the creation of a new extended IE”. 

A drat CR in [1] exemplifies how the range could be extended, if the need becomes demonstrated.
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