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1   Introduction
During RAN3#75 meeting and the email discussion after the meeting, the operational carrier selection was discussed. It was understood that the existing mechanisms including X2 messages, OAM, etc… could be a solution for this topic. On the top a new coordinated solution was mentioned. 

In this contribution, we analyze the Pros and Cons for these solutions. Then we propose to reuse the existing mechanism with one minor change as the way forward of operational carrier topic. 
2   Discussion
According to the discussions, the solutions could be shown as below:

	Solution 1: Carrier switching based on existing mechanisms

	
	Carrier information of neighboring eNBs
	Available via X2 

	
	The OI/HII/RNTP/ABS of intra-freq cells of neighbouring eNBs
	Available via X2

	
	RESOURCE STATUS of neighboring eNBs
	Available via X2

	
	Activation/deactivation of a carrier informing to the neighbors eNBs. 

Request “carrier activation” to a neighbour.
	Available via X2

	
	Configuration and reporting of UE measurements triggered by events based on neighbour cell signals or based on comparative neighbour to serving cell signals.
	Available via RRC

	
	OAM configuration of the operational carriers to Pico
	Available via OAM

	
	OAM monitors different levels of statistics on a per UE basis or on a per eNB basis.
	Available via OAM

	Solution 2: Enhancement of LOAD INDICATION

	
	The OI/HII/RNTP/ABS of all the served cells of neighbouring eNBs
	Only Text update of spec is needed

	Solution 3: Coordinated carrier switching based on interference information


	(1)
	Request “carrier deactivation”/”carrier switch off” to a neighbour.
	New X2 messages are needed

	(2)
	eNB A informs eNB B how eNB B interferes users of eNB A – with this eNB B can estimate if it may switch on a carrier
	New X2 messages are needed

	(3)
	New switch on request (following the example above, eNB B informs eNB A a carrier is about to be swiched on and eNB A may prepare or request delay of switch on)
	New X2 messages are needed

	Solution 4: Optimization of the operational carrier of pico eNB
Solution 5: Optimization of multi-frequency pico eNB

	
	Solution 4 and 5 need more clarification during the meeting
	FFS


Solution 2
From our understanding, the solution 2 only introduced a minor change to current spec, which can help the eNB to know the interference status on the other carrier that is not currently used by the eNB. 

This solution [2] is beneficial and only introduced a minor change to the spec, i.e. update the purpose of the Load Indication procedure in TS36.423 section 8.3.1.1 to 

“to transfer load and interference co-ordination information of all the served cells between eNBs controlling intra-frequency neighboring cells.”
Observation1: The solution2 is beneficial and only introduced a minor change to the spec.
Point (1) in solution 3
For point (1) introduced in the New coordinated solution, “if users of an eNB suffer high interference, including control channels, on a carrier that a neighbour may switch off, the eNB may inform the neighbour about this situation in a form of switch off request. ” 

In this solution, it is unknown how an eNB can evaluate whether a carrier that a neighbour may be switched off. Hence besides the new “cell deactivation request”, the eNBs also need to exchange the carrier characteristics of each cell candidate to be switched off or not. 

In case the neighbour eNB2 is not a greedy eNB, and when the eNB2 knows its cell2 introduce huge interference to other eNBs, and this cell1 can be switched off, this eNB2 can deactivate the cell by itself.   
Observation2: In case the eNBs are not greedy, there is no need to introduce new solution for carrier deactivation/carrier switch off” request.
Point (2) and (3) in solution 3
These two points were described as:

Coordination of carrier switch-on: in order to avoid causing sudden interference “jumps” when a cell/carrier is switched on, eNBs must be able to coordinate the process. This can be achieved either with exchange of interference information (eNB A informs eNB B how eNB B interferes users of eNB A – with this eNB B can estimate if it may switch on a carrier) or with switch on request (following the example above, eNB B informs eNB A a carrier is about to be swiched on and eNB A may prepare or request delay of switch on).
From our understanding, in case the solution1 is used, the problem mentioned “causing sudden interference “jumps” when a cell/carrier is switched on” will not happen.
Besides this, the solution of Point (2) is “eNB A informs eNB B how eNB B interferes users of eNB A – with this eNB B can estimate if it may switch on a carrier”. As shown in Figure1 and Figure 2 below, before the eNB B switches on the cell in dashed line, there is no other cell of eNB B covering the area, it is hard for the eNB A and B to know how much interference will be introduced to eNB A by this new cell in dashed line, before it switched on. 
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Figure 1












Figure 2
In case there has already had a cell of eNB B in the dashed line cell area, the eNB B can know the interference status of eNB A via Load Information, and UE  (intra or inter freq) measurements. Then point 2 is still not needed.
Observation3: in case the existing mechanisms are used, the problem mentioned “causing sudden interference “jumps” when a cell/carrier is switched on” will not happen, hence there is no need to introduce new “Coordination of carrier switch-on” solution.
Observation4: for solution 4 and 5, it is needed to further clarify the solutions during the meeting, the impacts to the spec is FFS.
3   Proposals
In this contribution, we analyses mentioned solutions in last meeting and email discussion, after the analysis, we got the observations below:

Observation1: The solution2 is beneficial and only introduced a minor change to the spec.

Observation2: In case the eNBs are not greedy, there is no need to introduce new solution for carrier deactivation/carrier switch off” request.

Observation3: in case the existing mechanisms are used, the problem mentioned “causing sudden interference “jumps” when a cell/carrier is switched on” will not happen, hence there is no need to introduce new “Coordination of carrier switch-on” solution.
Observation4: for solution 4 and 5, it is needed to further clarify the solutions during the meeting, the impacts to the spec is FFS.

Based on these observations, we propose to use the existing mechanisms with the minor change i.e. solution2, as the way forward of operational carrier selection topic. 
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