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1
Introduction
At RAN3#81bis a discussion on whether the X2 Reset should apply to parameters negotiated via Mobility Setting Change procedures was carried out [1]. In the introduction it is claimed that “This means TS 36.423 still remains relatively ambiguous as far as X2 reset is concerned”. In this paper an overview of different X2 Reset descriptions in various specs is given and an analysis on whether to reset Mobility Setting Change parameters is provided.
2
Discussion
The reset function in the X2AP protocol is used to reset the X2 interface and the purpose is to align the resources in eNB1 and eNB2 in the event of an abnormal failure by deleting the context information related to the peer node and release the corresponding resources. The standard is explicit on that the application level configuration data exchanged during e.g. the X2 Setup procedure is not affected by the reset procedure. Similarly, the standard specifies that context information shall be reset. It is common understanding that by context information it is intended UE context.

In the following subsections a description of the specifications describing the X2 reset is provided the consequence when applied to the Mobility Settings Change procedure are outlined.
2.1 Current status in X2 related specifications

This Section lists relevant specification text, highlights important text (in red) and discusses facts and ambiguities.
TS 36.300 §20.2.29

The Reset procedure is initiated by an eNB to align the resources with a peer eNB in the event of an abnormal failure. The procedure resets the whole X2 interface.
Exegesis:  The text highlighted is generic, as 36.420 and 36.423 clarifies that certain data shall not be affected. 
TS 36.420 §5.2.4.2:

This function allows an eNB1 to inform another eNB2 that it has recovered from an abnormal failure and that all the contexts (except the application level data – see section 5.2.6) related to eNB1 and stored in eNB2 shall be deleted, and the associated resources released.

Exegesis:  The text highlighted hints to “context data”, this is understood to be UE context.
TS 36.423 §8.3.4.1

The purpose of the Reset procedure is to align the resources in eNB1 and eNB2 in the event of an abnormal failure. The procedure resets the X2 interface. This procedure doesn’t affect the application level configuration data exchanged during, e.g., the X2 Setup procedure.

The procedure uses non UE-associated signalling.
Exegesis:  This text emphasises that application level configuration shall not be reset.
TS 36.423 §8.3.4.2

The procedure is initiated with a RESET REQUEST message sent from the eNB1 to the eNB2. Upon receipt of this message, eNB2 shall abort any other ongoing procedures over X2 between eNB1 and eNB2. The eNB2 shall delete all the context information related to the eNB1, except the application level configuration data exchanged during the X2 Setup or eNB Configuration Update procedures, and release the corresponding resources. After completion of release of the resources, the eNB2 shall respond with a RESET RESPONSE message.
Exegesis:  Again, the highlighted text refers clearly to “context information”. This is understood to be UE context.
2.2 Mobility Setting Exchange and Reset procedures
Following the findings in section 2.1, the remaining question to be solved is

whether it is plausible to assume that Mobility Setting Change information shall be included in context information and whether it is opportune to reset such information (like the handover trigger point for handovers from one cell to another) to a pre-defined value. 
If it can be clarified that mobility setting change information are not part of context information, specifications are clear enough to solve this topic. If this cannot be clarified, it needs to be discussed whether specifications have to be corrected 

The Tabular for the mobility change request message is shown below:
This message is sent by an eNB1 to neighbouring eNB2 to initiate adaptation of mobility parameters.

Direction: eNB1 ( eNB2.

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

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	eNB1 Cell ID
	M
	
	ECGI

9.2.14
	
	YES
	reject

	eNB2 Cell ID
	M
	
	ECGI

9.2.14
	
	YES
	reject

	eNB1 Mobility Parameters
	O
	
	Mobility Parameters Information 9.2.48
	Configuration change in eNB1 cell
	YES
	ignore

	eNB2 Proposed Mobility Parameters
	M
	
	Mobility Parameters Information 9.2.48
	Proposed configuration change in eNB2 cell
	YES
	reject

	Cause
	M
	
	9.2.6
	
	YES
	reject


In the tabular the only interface specific information is the Message Type while the remaining IEs are used by functionality in the respective node but is not needed for the operation of the X2 interface. 
It is worth noticing that the parameters negotiated via the Mobility Setting Change procedure, such as MRO-adjusted HO trigger points, would in most cases be stable values determined after long periods of statistics collections, e.g. days/months. 

It would be clearly suboptimal to reset these values whenever an X2 Reset is issued due to reasons that do not concern malfunctioning of these parameters.

Moreover, it is questionable whether resetting the Mobility Setting Change parameters can bring any benefit: 

· If the Mobility Setting Change procedure parameters are not subject to any problems, it would be a mistake to reset them: it would cause mobility failures and long delays to reach a new optimal working point

· If the Mobility Setting Change procedure parameters are suboptimal and need adjustments, then resetting them to a default value would depend on e.g. the estimates of how ‘out of range’ such parameters are (e.g. based on number of failures); or based on  knowledge of peer node default reset value. 
For example, when resetting such mobility parameters, they would anyhow be suboptimal (which is why they were modified before resetting) and may cause mobility failures; there would be anyhow the need to re-negotiate HO trigger points to an optimal value, which would cause delays in reaching a new optimal configuration. Hence an evaluation should be made of whether to reset them or not.
In light of the above it appears clear that the Mobility Setting Change parameters should not be mandated to be reset when an X2 Reset procedure is issued. Instead, it should be up to implementation to decide whether to reset such parameters.
Note that the Mobility Setting Change procedure allows for suboptimal HO trigger points to be adjusted and negotiated. This allows for the procedure to reach an optimal operation point without the need to necessarily reset to default values.

It should be noted that the changes in HO trigger point signalled via the Mobility Setting Change procedures are always relative (i.e. only deltas are signalled) and not absolute. Hence, a reset of the Mobility Setting Change parameters would bring two peer eNBs to default operating points, not necessarily known by the eNBs, from which new deltas will be applied.
Conclusion 1: How the information previously transferred using the Mobility Settings change is handled when the X2 interface is reset is not addressed by the reset procedure and should be left up to implementation.
Conclusion 2: In case there are functionality where a particular action needs to be taken when X2 reset is sent this should be discussed case by case and described within the framework of the functionality in for instance stage 2. 
3
Summary and Proposal
This paper analysed the text present across various specifications and concerning the X2 Reset procedure. It was clarified that UE Context related information shall be reset by the X2 Reset procedure. It was also clarified that Mobility Setting Change information shall not be mandated to be reset. Reset of this information shall be left to implementation.
Conclusion 1: How the information previously transferred using the Mobility Settings change is handled when the X2 interface is reset is not addressed by the reset procedure and should be left up to implementation.
Conclusion 2: In case there are functionality where a particular action needs to be taken when X2 reset is sent this should be discussed case by case and described within the framework of the functionality in for instance stage 2. 
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