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1
Introduction
At RAN3#89bis, there was discussion about autonomous X2 removal to address the scenario where the maximum number of X2 links supported by an eNB implementation is insufficient for the number of useful neighbours.  The following solution was proposed in [1, 2]:

Step 1:
eNB1 first collects benefit values from peer eNBs via failed X2 Removal procedures, where a new X2 Benefit Value IE is included in the X2 REMOVAL FAILURE messages.

Step 2:
Based on the received benefit values, eNB1 internally ranks the usefulness of X2 links and selects the least beneficial one (e.g. eNB2).

Step 3:
eNB1 forcibly removes the least beneficial link, by sending the X2 REMOVAL REQUEST message with a new X2 Removal Flag IE to eNB2.

Step 4:
eNB2 shall respond with the X2 REMOVAL RESPONSE message, and remove eNB configuration data related to eNB1.
Following RAN3#89bis, a RAN3 email discussion was held in order to further discuss the proposal and find a way forward.  However, no conclusion could be reached in the email discussion due to concerns with the above solution.
In this paper, we propose an alternative solution for autonomous X2 removal which satisfies the requirements from operators while addressing the main concerns expressed during the email discussion.
2
Discussion
It was clarified during the RAN3 email discussion that a key requirement of operators is to make the decision behind removal of an X2 link more traceable/visible to the operator.  This is the primary motivation for introducing signalling of a benefit value over X2.

An alternative solution that still satisfies this operator requirement is as follows:
Step 1:
eNB1 evaluates the usefulness of X2 links on its own, based on implementation.

Step 2:
eNB1 internally ranks the usefulness of X2 links and selects the least beneficial one, or selects any X2 link with benefit below a certain threshold, or other algorithm based on implementation.

Step 3:
eNB1 requests removal of the selected link, by sending the X2 REMOVAL REQUEST message with a new X2 Benefit Threshold High IE to eNB2.
Step 4:
eNB2 determines the X2 Benefit Value of the link according to implementation, and then behaves as follows:
a)
If eNB2 considers the X2 Benefit Value of the link to be less than the received threshold, then it shall respond with the X2 REMOVAL RESPONSE message according to the procedures for successful operation that were defined in Rel-12;
b)
Otherwise, eNB2 shall respond with the X2 REMOVAL FAILURE message according to the procedures for unsuccessful operation that were defined in Rel-12.
Some advantages we see with this alternative solution are as follows:
-
eNB1 implementation evaluates the benefit of X2 links on its own (which some companies believe is sufficient), but also gives eNB2 the opportunity to fail the X2 Removal procedure if for some reason it sees benefits in the X2 link that are not visible to eNB1 (which other companies believe is possible).
-
The X2 Benefit Value is still signalled over X2 (so has the traceability that some companies desire) but does not require eNB1 to perform numerous failed X2 Removal procedures to collect and compare benefit values from peer eNBs.
-
The X2 link is still only removed in a “controlled manner” as in Rel-12, i.e. the enhancement is a logical extension of the Rel-12 procedure which was designed based on mutually consenting eNBs.
-
As a consequence of the mutual consent, eNB2 has final control over whether the X2 Removal procedure succeeds or fails.  For example, 100 is a value that the receiving eNB2 implementation can calculate as the X2 Benefit Value of a link that it does not want removed.  This can be the case, for example, if the link is preconfigured by O&M and shall not be removed by an X2 Removal procedure from a peer eNB (regardless of e.g. traffic metrics over the link).
We believe that the above solution satisfies the key requirements from operators, while also eliminating some of the main concerns expressed during the RAN3 email discussion.
Proposal:
Add a new X2 Benefit Threshold High IE to the X2 REMOVAL REQUEST message, in order to perform removal of an X2 link whose implementation-specific benefit value is lower than the threshold.

3
Conclusion
In this paper, we proposed a solution for autonomous X2 removal, which we believe is a compromise way forward to satisfy the requirements from operators. 
Corresponding CRs for TS 36.300 and TS 36.423 are provided in [3] and [4], respectively.
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