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Abstract of the contribution: This paper summarized the ongoing discussion on Paging for MTC and Paging optimization issue and analyzed the reply LS from RAN1, 2, 3 and GERAN also. Then way forward is also provided based on the analysis.

1. Discussion
From SA2#107 meeting, two paging enhancement issues have been actively discussed as below.

Issue 1: Paging for MTC

Issue 2: Paging Optimization for low mobility UEs

On Issue 1, RAN1 has kicked off this “Paging for MTC” by sending LS S2-150019 [1] to SA2 and other RAN WGs to assist UEs applying Coverage Enhancement. On Issue 2, SA2 raised the necessity of the enhancement of paging strategy for efficient usage of radio and core interface resources in regard to low mobility UEs. The history of the exchange of LS is listed in following table 1.
Table 1 LS history on Paging enhancement related Issues
	
	LS
	Paging for MTC
	Paging optimization for low mobility UEs

	SA#107
	Incoming
	[1] S2-150019 (RAN1)
	

	
	Outgoing
	[2] S2-150697 (To: RAN 1,2,3 CC: GERAN)
	[3] S2-150698 (To: RAN2,3 CC:RAN1)

	SA#108
	Incoming
	[4] S2-150716 (GERAN)
[5] S2-150720 (RAN1)
	[6] S2-150728 (RAN3)

	
	Outgoing
	[7] S2-151383 (To: RAN 1,2,3, GERAN1,2 CC:GERAN)
	

	SA#109
	Incoming
	[8] GPC150297 (GERAN)
[9] R2-151786 (RAN2)
	[10] R3-150892, [11] R3-150889 (RAN3)


Both issues require some agreement and guidance from RAN, GERAN WGs so the progress was on hold in SA2. In this meeting, RAN2 and RAN3 replied the questionable points. Therefore these paper analyses reply LSs from RAN, GERAN WGs and the Way Forward has been provided in the conclusion of this paper.
2. Analysis

On Issue 1: Paging for MTC
As mentioned above, RAN1 asked to SA2 & RAN WGs the benefit of the following functionalities [1].

· The eNB needs knowledge that the UE to be paged is a Rel-13 low-complexity UE and/or is a UE that is to be paged using CE.

· If possible, it is beneficial for eNB to have knowledge on the required amount of coverage enhancement during Paging message transmission.
Accordingly, SA2 has raised several questions [2] to RAN and GERAN WGs. The questions and corresponding answers are summarized in Table 2.
Table 2 Questions and Answers on Paging for MTC
	
	Answers form RAN, GERAN

	Question (S2-150697)
	RAN1

S2-150720
	RAN2

(R2-151786)
	GERAN

(S2-150716, GPC150297)

	Only static information (UE radio capability) or Dynamic information (CE level) required?
	Not only static info
	Both required
(UE does not report change of CE)
	Dynamic info
(MS shall report changes of its coverage class to the CN)

	Benefit to store the CE info in MME and provide to eNB in paging message?
	The eNB needs to know the coverage situation
	YES


	Yes

	CN Only sends S1 interface to the last used eNB if CE is required
	No view
	NW Implementation
(eNB may provide CE level related info and the corresponding ECGI but the opposite direction is implementation)  
	Yes

	Indicating paging attempt number is beneficial?
	No view
	YES

(for low complexity/enhanced coverage UE)
	YES, depend on solution

	MME potentially cancel paging when the UE has responded if beneficial?
	No view
	Not discussed yet
	Depends on solution for eDRX


Therefore it can be summarized as below based on the GERAN/RAN WGs response.

Observation 1.RAN should provide last known coverage enhancement related info and the corresponding Cell ID to CN and CN stores it.

Observation 2.CN shall provide coverage enhancement related info and paging attempt number to RAN via a Paging message for paging procedure.

Observation 3.Whether to limit ‘extended coverage’ paging to only one or a small number of cells is up to NW implementation.
On Issue 2: Paging Optimization for low mobility UEs
SA2 asked RAN2/3 four questions [3] as listed in Table 3.

	Question (S2-150698)
	RAN3

(S2-150716, R3-150892, R3-150899)

	1  Page the UE only via cells that operate in frequency bands supported by the UE
	Agree to specify (R3-150889) the work will be done by RAN2

	2  Provide RAN information (such as recommended cells) to MME then relayed to eNBs in S1 paging
	Agree the last serving eNB sending “information on recommended cells and eNBs for paging” to MME. Then MME may provide to eNBs at paging.

This “information on recommended cells and eNBs for paging” could be limited to one cell only if beneficial in some use cases. RAN3 recommends this information to be sent by the last serving eNB to the MME at the time of transition to idle (i.e., in the S1AP UE CONTEXT RELEASE COMPLETE message). 

It is not intended to standardize how the last serving eNB would build this “information on recommended cells and eNBs for paging”.

	3.  Any recommendation about information that MME can provide to eNB (before eNB provides to MME) to limit the eNB’s radio paging load
	RAN3 is still working to identify more precise recommendations in line with the high level guidelines provided here-above.



	4. Forwarding requests via X2 interface
	NA


It can be summarized as below based on RAN3 response.

Observation 4.“Page the UE only via cells that operate in frequency bands supported by the UE” is confirmed by RAN3

Observation 5.Introducing “information on recommended cells and eNBs for pagig” and allow the last serving eNB provides to MME at the transition to idle then the MME use this information to limit paging.

3. Conclusion & Proposal

Based on the analysis both issues, following way forward can be addressed.

WF1. RAN may provide “Paging assistant Info” to CN for UE applying Coverage Enhancement at the time of transition to idle.

WF2. “RAN Paging assist info” is comprised of 

1) Last known coverage enhancement related info and corresponding Cell id; and/or

2) “Recommended cells and eNBs info”
WF3. CN can pages to the last registered eNB, recommended eNB(s) or all eNB(s) in the registered location area (it’s up to NW implementation) including “CN Paging assist info”
WF4. “CN Paging assist info” is comprised of 

1) Last known coverage enhancement related info and/or corresponding Cell id; and/or

2) “Recommended cells and eNBs info for paging”; and/or

3) Paging attempt number;
NOTE: “UE Radio Capability for Paging” IE includes frequency bands info supported by the UE
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