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1
Introduction
At RAN3#88, an enhancement to the X2 Removal procedure was proposed in order to address a new scenario called “Do not attempt X2 setup again” [1].  The scenario description is as follows:

[…] the operator is densifying the network in a certain neighborhood, deploying additional eNBs between existing ones which already have X2 interfaces set up. In this case, the X2 between the two existing eNBs may not be needed any more. This might also be the case if one or more cells are picked up by UEs well outside their planned coverage area (e.g. due to abnormal radio propagation). Any subsequent attempt by either eNB to set up X2, which may or may not be successful, will lead to a waste of internal resources (and potentially even mobility failures).
In this paper, we further analyze this scenario and provide an alternative solution based on enhancing the X2 Setup procedure (rather than enhancing the X2 Removal procedure).
2
Discussion
As discussed in [2], the signaling load due to unwanted X2 SETUP REQUEST messages in the “Do not attempt X2 setup again” scenario can be minimized by using the Time To Wait IE in the X2 SETUP FAILURE message.  The Time To Wait IE can be used to throttle subsequent X2 SETUP REQUEST messages by up to 60 seconds as shown in Figure 1 below.
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Figure 1: X2 Setup – unsuccessful case (R8+)
In the case where the X2 setup failure is “persistent” (e.g. eNB1 does not consider eNB2 as a suitable neighbor), then the X2 SETUP REQUEST messages could potentially be triggered every 60 seconds for an extended period of time since eNB2 may assume that the failure is due to a temporary condition (e.g. eNB1 maintenance).
If there is a need to further reduce the signaling load due to unwanted X2 SETUP REQUEST messages, then there are at least three options:
Option A:
Increase the range of the Time To Wait IE to values greater than 60 seconds; 
Option B:
Introduce a new cause value for use in the X2 SETUP FAILURE message, to indicate that eNB1 considers the X2 setup failure to be “persistent” and thus future X2 setup attempts are very likely to fail; or
Option C:
Introduce a new IE (rather than cause value) in the X2 SETUP FAILURE message.
Option A enables eNB1 to throttle the X2 setup attempts even further than 60 seconds. However, eNB2 implementation may still retry the X2 Setup procedure exactly after Time To Wait elapses.
With Option B, eNB2 becomes aware that X2 setup attempts are not expected to succeed. Although eNB2 would not be prohibited from retrying X2 setup, eNB2 implementation is able to take appropriate action to ensure that subsequent X2 setup attempts (if any) have negligible impact on X2 signalling load.
One potential drawback of using a new cause value is that its usage is not clearly specified.  With Option C, a new IE is defined with associated procedures.
3
Conclusion
In this paper, we further analyzed the “Do not attempt X2 setup again” scenario described in [1], and provided alternative solutions.  The following is proposed:
Proposal 1:

RAN3 to discuss whether there is a need to further reduce the signalling load due to unwanted X2 SETUP REQUEST messages.

Proposal 2:
If so, add a new Failure Type IE to the X2 SETUP FAILURE message, to enable the candidate eNB to indicate whether it considers the failure to be a persistent condition (e.g. X2 interface is not needed)

A draft CR is provided in [3], introducing the new IE to the X2 SETUP FAILURE message.
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