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1   Introduction
At RAN3#89bis the general Paging Optimization feature (renamed non-CE paging) was almost finalized with a few open points.

This paper tries to solve these remaining open issues.

2 Discussion
At RAN3#89 the non CE paging feature was further progressed with the agreements captured in [1] that

· Two lists will be provided in the S1AP UE Release Complete message (recommended eNB list, recommended cell list); 

· The list of recommended cells will include both visited and non visited cells in ranked order;
· The visited cells will have an associated “time of stay” which will identify them;
· The S1 paging message will be sent including a real counter plus a planned last paging IE.
These agreements have led to the baseline CR endorsed in [2].
However some points still need to be clarified/corrected:

(1) In [2] the list of TAI has been included only in the recommended eNB list; it is FFS if it needs to be also included in the recommended cell list

(2) In [2] the list of recommended eNBs does not include a “time of stay”: it is FFS if it is needed.

For (1) when the MME receives the two lists, it derives from the list of recommended eNBs to which eNBs it needs to send the Paging message and to which HeNB GW(s). Then it builds the S1AP Paging message including the received “list of recommended cells” transparently. 

Each eNB will identify the cells pertaining to it; for the HeNB GW it can also identify its cells among all the cells of the “recommended cell list”; given that each cell is uniquely identified by the ECGI there is no possible confusion.

It can be therefore concluded that it is not strictly necessary to include the TAIs in the “recommended list of cells”.

As mentioned in [3] this is however not optimized for the “cell parsing process” in every eNB and also in the HeNBGW which manages thousands of cells; however it can be seen as acceptable provided that the range of the “list of recommended cells” remains limited. 

Proposal 1: not include the TAIs in the “recommended list of cells”.

For (2) one should remind that the decision process of “where to page” is quite independent in the MME and in the eNB.
It has been agreed at RAN#89 and RAN3#89bis that the MME will keep full strategy of which eNBs to page and the eNB will keep the strategy of which cells to page.
For the MME the same consideration should apply with regards to the time of stay: if the UE has stayed little time in the eNB, paging that eNB could be skipped in a first optimized step (i.e. depending on the respective value of the paging counter and the value of the planned paging attempts IE). Of course it would result in the fact that an eNB receiving the paging message cannot guess if cells of other eNBs have actually been paged or if the MME has discarded them. But this can happen also if MME does not filter out any eNB because any other eNB itself can actually filter out the cells with short “time of stay”.

Besides, one could also argue that the MME can derive itself the “time of stay in eNB” from the received “time of stay in cells” by cumulating the times spent in all the cells of a given eNB: however this would break the principle of keeping the “recommended cell list” transparent in the MME so this is not desirable. 

It seems therefore beneficial to include a “time of stay” also in the list of eNBs.

Proposal 2: include a “time of stay” in the list of eNBs.

3 Conclusion 
This contribution has discussed the remaining open points for the non CE paging optimization scheme and make the following proposals:

Proposal 1: not include the TAIs in the list of cells.

Proposal 2: include a “time of stay” in the list of eNBs.

 The corresponding changes proposed for the baseline CR [2] are provided in annex A.
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5 Annex A: proposed changes to baseline CR on non-CE Paging Optimization
9.2.1.y2
Recommended eNBs for paging
This IE contains recommended targets for paging. 

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Recommended eNB List
	
	
	
	

	> Recommended eNB Item IEs
	
	1 .. <maxnoofRecommendedeNBs>
	
	Includes visited and non-visited eNBs, where visited eNBs are listed in the order the UE visited them with the most recent eNB being the first in the list. Non-visited eNBs are included after the visited eNB they are associated with.

	>>Choice MME Paging Target
	
	
	
	The MME paging target is either an eNB identity or a TAI as specified in TS 36.300 [14] [FFS]

	>>>eNB
	
	
	
	

	>>>>Global eNB ID
	M
	
	9.2.1.37
	

	>>>>Time of Stay
	O
	
	INTEGER (0..4095)
	This IE indicates the time a UE stayed in an eNB in seconds. If the UE stays in a cell more than 4095 seconds, this IE is set to 4095.

	>>>TAI
	
	
	
	

	>>>>TAI
	M
	
	9.2.3.16
	

	>>>>Time of Stay
	O
	
	INTEGER (0..4095)
	This IE indicates the time a UE stayed in a given TAI in seconds. If the UE stays in a cell more than 4095 seconds, this IE is set to 4095.


	Range bound
	Explanation

	maxnoofRecommendedeNBs
	Maximum no. of recommended eNBs, the maximum value is 16 [FFS]. 
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