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1   Introduction

In RAN3#87 an LS on Paging Optimization was received in [1]. Some preliminary discussion took place [2-5] and, in particular, three solutions were identified [6-8]. An LS indicating that further study on the issue of paging optimization was needed was sent in [8].
In this discussion paper we analyze the different proposals and we explain why Solution 1 [6] should be agreed.
2   Discussion
Solution 1 [6] is based on the MME providing at paging time the eNB with the ECGI of the UE’s last known cell. This, in case the UE did not change cell before being paged, allows the eNB to save paging messages over the radio interface and to target one single cell.
With this solution, in case the UE changed cell after the UE context release, the initial paging would fail and eNB or MME would need to page a larger area afterwards. Notice, however, that Solution 2 [7] is based on the eNB forwarding to its neighbors via X2 the PAGING message received from the MME.

Observation #1: the MME should be in control of the paging procedure. Allowing the eNB to forward paging messages to other eNBs would shift the control of the paging procedure to the RAN.
Proposal #1: Keep the control of the paging procedure in the MME.
Solution 3 [8] is based on having the eNB providing at S1 release the MME with a list of recommended cells based on the UE measurements and history. The MME would later use such list of cells to reduce the number of S1 PAGING messages and would provide a list of recommended cells to the selected eNBs. Such eNBs would only page the recommended cells.
Observation #2: according to some studies, UEs with limited mobility (i.e., UEs which remain within the same cell) represent the majority of the cases.
We therefore think that Solution 3 would unnecessarily increase the complexity of eNB and MME.
In Table 1 we compare the three solutions in terms of mobility scenarios that can be supported, complexity and impact on the specifications.

Table 1: Comparison of Solution 1, 2 and 3
	
	Solution 1 [6]
	Solution 2 [7]
	Solution 3 [8]

	Description
	At paging, MME provides eNB with ECGI of UE’s last known cell
	MME pages last used eNB and indicates to forward paging to neighbor eNBs (via X2)
	At S1 Release eNB provides the MME with UE’s cell coverage information. Later MME chooses eNB(s) to be paged and provides them with list of cells to be paged

	Complexity
	((
	((
	(

	Partial mobility (within same cell)
	Supported
	Supported
	Supported

	Full mobility (change of cell/eNB)
	Not Supported
	Supported
	Supported

	Impact on specifications
	TS 36.413
	TS 36.413, TS 36.423, TS 36.300
	TS 36.413


3   Conclusion and proposals
In this contribution we briefly presented the three solutions discussed in SA2#106 [6-8]. We think that the paging procedure should be under control of the MME as much as possible. Consequently we proposed: 
Proposal #1: Keep the control of the paging procedure in the MME.

In addition, we do not believe it is necessary for the MME to have a complete list of serving cells of a UE and since most of the UEs are not highly mobile, we suggest to:

Proposal #2: Agree on solution 1 captured in the CR vs. TS 36.413 in [10],
Proposal #3: Agreed on and send the reply LS captured [11].
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