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Discussion
Introduction 
There have been some discussions in RAN3#85bis to justify a need to introduce a new class-1 procedure to cope up with any situation resulting from network densification. Arriving at a sound solution to any problem needs thorough analysis of the problem itself in terms of use cases and then requires holistic approach in order, for instance, to minimise unnecessary signalling. It was mentioned in [1] that because of aggressive node behaviour X2 is setup unnecessarily with certain neighbours and hence, there needs to be a standardised mechanism to remove unnecessary X2 in case of any node hitting any hardware limit. [1] also describes the scenario of "network densification, where new eNBs are added besides existing ones, thus changing the “neighbour” status of some or all of the existing eNBs" as a typical use-case requiring a new procedure for X2 removal. If these problems are holistically approached they can be completely avoided thereby requiring no enhancements to the standard. 
Further, there is no clear evidence whether the limit is imposed due to the number of concurrent SCTP or X2 states a (H)eNB needs to maintain. Further SCTP has a flexibility to deal with unnecessary SCTP removal between nodes. The intention is to analyse the whole problem before making any hasty decision.   
Discussion
Need for thorough Problem Analysis:

Although any standard does not impose any limit in terms of how many X2 a node can concurrently have, any node can have its hardware limits. However, the use case is not clear in terms of what is tried to be achieved. Although we understand that autonomous operation is really helpful, it does not completely avoid any OAM configuration. The whole problem could be avoided in the first place, for instance, by limiting in terms of who can setup X2 with who. Alternatively, by thoroughly analysing which layer imposes such limitation, the problem can be rectified properly. If the problem still persists as it was in pre-Rel-12 case, it is better to analyse whether the problem can better be dealt with a non-standardised solution.

Observation 1: By thorough problem analysis, better Solution can be devised.

Proposal 1: RAN 3 is requested to analyse the problem thoroughly before discussing any solution
Need for Holistic Approach:

The main argument for X2 Removal is that because of aggressive node behaviour X2 are setup unnecessarily with neighbours and hence another Class-1 signalling for removal of the X2 link is needed to ensure that no implementation-specific limit is hit. Given that OAM configuration is not completely ruled out even with a discussed solution in [1], it is better to holistically approach the problem by avoiding the unnecessary X2 setup. This can automatically ensure in turn that no X2 removal operation is needed. Clear benefit of this holistic Approach is that this will avoid X2 setup related class-1 signalling together with any X2 removal related signalling.
Observation 2: By limiting who can establish X2 with who, the problem can be holistically rectified with huge signalling saving.
Proposal 2: RAN 3 is requested to check whether the problem can be completely avoided thereby needing no Solution.

Need to check where the Limit is:

As mentioned, it is still not clear whether the limit in terms of how many concurrent X2 a node can maintain is imposed by SCTP OR X2. If SCTP is the main imposer, one solution is to employ X2-GW to deal with this problem effectively. This is because X2-GW functions as an SCTP concentrator. This will make sure X2 is still maintained with all possible neighbours at less cost – this will have desirable effect from a user-perspective for to achieve better connected mobility.
Observation 3: the problem can be better approached by employing X2-GW, if the main limit is imposed by SCTP
Proposal 3: RAN 3 is requested to check where the limit comes from.

Need to Look for Alternative Solutions:

This problem was escalated in Rel-8 time-frame [2]. However, till now no need for standardised solution has arisen yet. This is because this problem can better be handled at SCTP. If any (H)enB is about to hit its limit, it can SHUTDOWN SCTP gracefully OR ABORT abruptly with a proper cause. In this respect, the following cause codes can be of some interests to achieve the same goal at SCTP with a little standardisation impact [3]:

	SCTP Cause code Value
	Cause code

	4
	Out Of Resource

	9
	No User Data

	11
	Restart of an Association with New Addresses

	12
	User Initiated Abort


Table 1: SCTP Error codes
Existing SCTP signalling is also sufficient for the scenario of network densification handled by OAM, even in cases where the X2 removal orders arrive at different point in times to the involved eNBs (due to e.g. OAM borders between vendors). In that case the X2 link will be definitively removed when both eNBs have received the order from OAM (details in [2]).

Observation 4: SCTP can handle the Situation with a little standardisation Impact.
Proposal 4: RAN3 is requested to see whether SCTP-based Solution can work better.

Conclusion and proposals
This paper highlighted the need to thoroughly investigate the problem arising from network densification and wonders whether there exists better alternatives to approach the problem rather than making any hasty decision. Based on the findings, it makes the following observations and a proposals.
Observation 1: By thorough problem analysis, better Solution can be devised.

Proposal 1: RAN 3 is requested to analyse the problem thoroughly before discussing any solution

Observation 2: By limiting who can establish X2 with who, the problem can be holistically rectified with huge signalling saving.
Proposal 2: RAN 3 is requested to check whether the problem can be completely avoided thereby needing no Solution.

Observation 3: the problem can be better approached by employing X2-GW, if the main limit is imposed by SCTP

Proposal 3: RAN 3 is requested to check where the limit comes from.

Observation 4: SCTP can handle the Situation with a little standardisation Impact.

Proposal 4: RAN3 is requested to see whether SCTP-based Solution can work better.
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