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1. Introduction 

Last RAN3#81bis meeting in R3-131802 has re-raised the possibility of an ambiguity in 36.423 X2 Reset procedure. The discussion was asked to come back to the following meeting.

36.423 Reset procedure specifies that “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.”, it is not clear then how eNB#1 and eNB#2 behave on the exchanged data for other non-UE associated signalling procedures, for example what if eNB#1 reset to initial values but eNB#2 does not. This contribution further discusses this topic and gives some proposal to avoid ambiguity.
2. Discussion
During the X2 Reset procedure, how eNB#1 and eNB#2 behave on the exchanged data for other non-UE associated signalling procedures than X2 Setup or eNB Configuration Update procedures is not specified clearly, the following may happen:
· eNB#1 reset to initial values but eNB#2 does not
· both eNB#1 and eNB#2 DO NOT reset to initial values
· both eNB#1 and eNB#2 DO reset to initial values
The analyses of the impact from the eNBs behavior on each X2 procedure are analyzed in the following tables.
The “eNB#1” and “eNB#2” has the meaning same as in the specification i.e. eNB#1 is the sending eNB and eNB#2 is the receiving eNB of the initial message of a procedure.

2.1 Impact from X2 Reset on Load Indication procedure
Table 1 impact on Load Indication procedure
	Procedures
	parameters
	eNB#1 reset, eNB#2 does not reset
	Both eNB#1 and eNB#2 reset

	Load Indication
	UL Interference overload Indication
	eNB#2 may take the interference information into account when scheduling then possibly will or will not be optimal in cell border with eNB#1, this will be dependent on the received interference situation at the time in the cell of the eNB#1.
	eNB#2 may schedule as it likes then possibly will or will not be  optimal in cell border with eNB#1, this will be dependent on the interference situation at the time in the cell of the eNB#1.

	
	UL High interference indication
	eNB#2 may take the interference information into account when scheduling then possibly will or will not be optimal in cell border with eNB#1, this will be dependent on the giving interference situation at the time in the cell of the eNB#1.
	eNB#2 may schedule as it likes then possibly will or will not be optimal in cell border with eNB#1, this will be dependent on the giving interference situation at the time in the cell of the eNB#1.

	
	Relative narrowband Tx Power (RNTP)
	eNB#2 may take the power information into account when scheduling then possibly will or will not be optimal in cell border with eNB#1, this will be dependent on the initial power value of the cell in eNB#1
	eNB#2 may schedule as it likes then possibly will or will not be optimal in cell border with eNB#1, this will be dependent on the initial power value of the cell in eNB#1.

	
	ABS Information
	eNB#2 may use the ABS when scheduling then possibly will or will not be optimal in cell border with eNB#1, this will dependent on the initial ABS configuration of the cell in eNB#1. 
	eNB#2 may schedule as it likes then possibly will or will not  be optimal in cell border with eNB#1, this will be depend on the initial ABS configuration of the cell in eNB#1.

	
	Invoke Indication
	eNB#2 may later send ABS Information and eNB#1 may ignore because eNB#1 has forgotten that it asked for that.
	Nothing happen.


All the consequences do not see so significant because different behaviour in each eNB which may cause non optimal scheduling will anyway gradually be solved after e.g. interferences is reported. Further, even if both eNBs reset to initial value, the same non optimal scheduling may occur.   More fundamentally, the interference level may be dynamically changed so anyway this Load Indication procedure may need to be initiated frequently in order to achieve optimal scheduling.
Observation 1:  If eNBs behave differently during X2 Reset procedure, there is no significant consequence on the handling of data exchanged over Load Indication procedure.
2.2 Impact from X2 Reset on Resource Status Reporting Initiation and Resource Status Reporting procedure
Table 2 impact on Resource Status Reporting Initiation procedure and Resource Status Reporting procedure 
	Procedures
	parameters
	eNB#1 reset, eNB#2 does not reset
	Both eNB#1 and eNB#2 reset

	Resource Status Reporting Initiation

And

Resource Status Reporting
	overall
	For example for periodic report characteristic, eNB#2 may use the indicated eNB#1 Measurement ID to report the measurement result which will not be recognized by eNB#1 so the measurement result is wasteful.
	Nothing happen.


The foreseen problem from the different eNBs behaviour (eNB#1 reset but eNB#2 does not reset) is when eNB#2 use the Measurement ID value which is not valid anymore in eNB#1. This may happen when the requested Report Characteristic is periodic. The consequence is that the reported measurement result from eNB#2 is wasteful because eNB#1 cannot use it. 
This is not seen significant because the eNB#1 can initiate the Error Indication procedure to eNB#2 to show the cause of the error, the eNB#2 may then enter initial state which will stop the periodic measurement and reporting. It has another thinking that if at the end the eNB#2 will need to stop measurement anyway, then why don’t just frankly reset to the initial state in X2 reset procedure.

Observation 2:  If eNBs behave differently during X2 Reset procedure, there is no significant consequence on the handling of data exchanged over Resource Status Reporting Initiation procedure and Resource Status Reporting procedure. However, it is beneficial to have consistent eNB behaviour so to avoid wasteful measurement and reporting, and to avoid non necessary abnormal handling.

Proposal 1: It is proposed to clarify that X2 Reset procedure shall also abort Resource Status Reporting procedure i.e. abort the periodic reporting.
2.3 Impact from X2 Reset on Mobility Settings Change procedure
Table 3 impact on Mobility Settings Change procedure 
	Procedures
	parameters
	eNB#1 reset, eNB#2 does not reset
	Both eNB#1 and eNB#2 reset

	Mobility Settings Change

	overall
	eNB#2 keeps the optimal mobility parameter value but still non optimal handover (e.g. ping pong) may occur, this is dependent on the initial mobility parameter value in eNB#1.
	Non-optimal handover (e.g. ping pong) may occur because the mobility parameter value has not been adjusted.


If eNB#1 reset but eNB#2 does not reset to initial mobility parameter value, non-optimal handover may occur which depends on the initial value in a eNB. For example, after the Mobility Settings Change procedure has reached an optimal handover value (e.g. handover takes early from eNB#2 to eNB#1), if the eNB#2 keeps the exchanged value after X2 Reset,  handover can still take place early from eNB#2 to eNB#1 but the handover may soon back from eNB#1 to eNB#2 if the initial mobility parameter value was non optimal. This will cause ping pong effect. 

This consequence may happen even if both eNB#1 and eNB#2 reset to initial mobility parameter value. For example for the case when the initial mobility parameter initial value is non-optimal. 

Observation 3:  If eNBs behave differently during X2 Reset procedure, there is a consequence on the handling of data exchanged over Mobility Settings Change procedure e.g. ping pong handover may occur. This consequence however may occur even if both eNBs reset to the initial mobility parameter value. 
2.4 Impact from X2 Reset on Radio Link Failure procedure
Table 4 impact on Radio Link Failure Indication procedure 
	Procedures
	parameters
	eNB#1 reset, eNB#2 does not reset
	Both eNB#1 and eNB#2 reset

	Radio Link Failure Indication
	overall
	No impact.
	No impact.

eNB#2 may lose the RLF info for statistic.


Observation 4:  If eNBs behave differently during X2 Reset procedure, there is no significant consequence on handling of data exchanged over Radio Link Failure indication procedure.

2.5 Impact from X2 Reset on Handover Report procedure
Table 5 impact on Handover Report procedure 
	Procedures
	parameters
	eNB#1 reset, eNB#2 does not reset
	Both eNB#1 and eNB#2 reset

	Handover report
	overall
	No impact
	No impact.

eNB#2 may lose the RLF info for statistic.


Observation 5:  If eNBs behave differently during X2 Reset procedure, there is no significant consequence on handling of data exchanged over Handover Report procedure.

2.6 Impact from X2 Reset on Cell Activation procedure
Table 6 impact on Cell Activation procedure 

	Procedures
	parameters
	eNB#1 reset, eNB#2 does not reset
	Both eNB#1 and eNB#2 reset

	Cell Activation
	overall
	eNB#2 will activate the cell as indicated.

eNB#1 still remember that eNB#2 is in energy saving state that has been indicated in eNB Configuration Update procedure.

eNB#1 will not handover UE to eNB#2 until it will know eNB#2 is already activated by e.g. ANR.
	No impact.

(eNB#1 still remember that eNB#2 is in energy saving state that has been indicated in eNB Configuration Update procedure).


If eNB#1 and eNB#2 behave differently during X2 Reset procedure, there will be a consequence because eNB#1 may not see eNB#2 even if e.g. eNB#2 continue to activate the energy saving cell. However, the existing X2 Reset procedure has clearly specified that X2 Reset shall abort ongoing procedure, therefore there should be no ambiguity.
Observation 6:  It has already specified that X2 reset shall abort ongoing procedure over X2 so there is no ambiguity on Cell Activation procedure.
Based on the above discussion, it is realized that data exchanged over some non-UE associated X2 procedures, it has no significant impact even if both eNBs behave differently in the X2 Reset procedure.
Proposal 2: It is proposed to clarify that an implementation is allowed to either delete or not delete data exchanged over Load Indication procedure, Mobility Settings Change procedure, Radio Link Failure indication procedure and Handover Report procedure.
3. Summary and proposal.
This paper has given deep analysis of the handling of exchanged data during each non-UE associated procedure other than X2 Setup or eNB Configuration Update procedures. It has reached the following observations and proposals.
Observation 1:  If eNBs behave differently during X2 Reset procedure, there is no significant consequence on the handling of data exchanged over Load Indication procedure.

Observation 2:  If eNBs behave differently during X2 Reset procedure, there is no significant consequence on the handling of data exchanged over Resource Status Reporting Initiation procedure and Resource Status Reporting procedure. However, it is beneficial to have consistent eNB behaviour so to avoid wasteful measurement and reporting, and to avoid non necessary abnormal handling.

Proposal 1: It is proposed to clarify that X2 Reset procedure shall also abort Resource Status Reporting procedure i.e. abort the periodic reporting.

Observation 3:  If eNBs behave differently during X2 Reset procedure, there is a consequence on the handling of data exchanged over Mobility Settings Change procedure e.g. ping pong handover may occur. This consequence however may occur even if both eNBs reset to the initial mobility parameter value. 

Observation 4:  If eNBs behave differently during X2 Reset procedure, there is no significant consequence on handling of data exchanged over Radio Link Failure indication procedure.

Observation 5:  If eNBs behave differently during X2 Reset procedure, there is no significant consequence on handling of data exchanged over Handover Report procedure.

Observation 6:  It has already specified that X2 reset shall abort ongoing procedure over X2 so there is no ambiguity on Cell Activation procedure.

Proposal 2: It is proposed to clarify that an implementation is allowed to either delete or not delete data exchanged over Load Indication procedure, Mobility Settings Change procedure, Radio Link Failure indication procedure and Handover Report procedure.
Proposal 3: it is proposed to minute that the proposals in this contribution are agreed. 
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