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Abstract of the contribution: In this paper, it is proposed to adopt CN based solution for paging strategy on idle mode Issue 2. Therefore it is provided some explanations to resolve the raised concern against CN based approach during second Conference Call. Further, some evaluation has been added for RAN based solution “Paging Strategy Left to MME/SGSN Implementation”.
1. Introduction
Two solution approaches on idle mode paging strategy have been discussed during the Conference Call. 

RAN based solution: Extending SFN for longer DRX cycle than 10.24s
NAS based solution: extended DRX is managed in NAS layer and normal DRX is used in RAN
2. Discussion

A. Raised concern on NAS based solution:

During the conference call, there were two major concerns on NAS based solution.
NAS based solution is out of the study scope?
When SA2 studied eDRX solutions in Rel-12[1], the assumption on how to extend beyond 1024 frame was based on RAN modification. Therefore introducing Hyper frame structure or way of distinguishing dormant SF (System Frame) and active SF were discussed. Also in FS_eDRX WID[2], it is stated that the solutions in TR 23.887[1] for extending idle and connected mode DRX will be considered as a starting point in the study. However we didn’t restrict that only those solutions should be considered as a Rel-13 study. Therefore sourcing company think this concern is not valid.
Concern on Clock drifting
Clock drifting issue is all over the place. Even in RAN-based solution the clock drifting issue would be the one of objective for practical implementation if the UE enters deep sleeping for a long time. Also, if the UE wakes up early enough to compensate the clock drifting before the expiring of a eDRX NAS timer, the UE can handle the clock drifting issue to synchronize eDRX NAS timer in MME. So the UE can receive paging message successfully.
B. Concern on RAN based solution:

Deployment of Idle mode eDRX
SA2 agreed that same eDRX policy (i.e. support eDRX or not) should be applied all cells belong to same TA. It is obvious that RAN based solution would require additional complexity in both eNB and UE. Therefore updating of all eNBs belong to same TA may address some restriction for wide deployment of Idle mode eDRX. In particular, CSG cells or other small cells may not support eDRX. In this case, different TA should be allocated to the CSG cells/small Cells or UE may perform Tracking Area Update procedure whenever the UE detects the serving cell does not support eDRX (i.e. SFN extension).
Paging message handling in eNBs
The paging message should be buffered in eNBs which belong to same paging location area (i.e. TAs, RAs). It means the paging message should be copied and stored in every eNBs during the given eDRX cycle. From the eNB point of view, if the number of UE is larger and the eDRX cycle is longer, more amount of paging message should be stored in eNB.

3. Conclusion & Proposal

It is proposed to specify NAS based solution. Therefore the impact to RAN would be minimized and it would make easier the deployment of idle mode extended DRX. Also it is proposed to capture following evaluation to TR 23.770.
* * * * Start of 1st Change * * * *
5.2.2
Solution 2: Paging Strategy Left to MME/SGSN Implementation 
5.2.2.1
Description

The solution allows the MME/SGSN to decide the paging strategy to use when an extended DRX cycle is involved.

Since I-DRX and extended I-DRX cycles are signalled over NAS, the SGSN/MME is aware whether a UE idle mode is using I-DRX, extended I-DRX.

When an SGSN/MME needs to page a UE using extended I-DRX, it sends the first paging request without any wait. 

For paging retransmissions, the MME/SGSN determines the paging retransmission strategy for extended I-DRX situations similar as it already does for I-DRX. An additional information to take into account for deciding on a paging retransmission strategy is the value of the extended I-DRX cycle.

This solution assumes that the RAN and UE behaviour in extended I-DRX is such that the reliability of the UE being able to receive the paging at its paging occasion is similar to the reliability for normal DRX.

 NOTE: 
How to achieve such paging reliability for extended I-DRX is left to RAN WGs as captured in subclause 4.3.

5.2.2.2
Impacts on existing nodes and functionality
In MME/SGSN:

-
Adjust paging retransmission strategy when an extended I-DRX cycle is involved.

In UE/RAN node:

-
Impact on maintaining paging reliability is FFS in RAN/GERAN.
-
eNB, RNC, BSC should support buffering of received Paging message during eDRX period.
-
eNB, RNC, BSC should support the way of extending longer DRX cycle (e.g. extending SFN)

5.2.2.3
Solution Evaluation

The solution provides a minimal impact method to determine the paging strategy to use when an extended DRX cycle is involved. Only the MME/SGSN is impacted, and normative changes to core network specifications are not required.  Major impact will be in RAN/GERAN. RAN/GERAN should support extension of system frame for realization of longer Paging Occasion occurrence. Also the RAN/GERAN should buffer Paging Message during eDRX period. If the number of UE is larger and the length of eDRX is longer, more amount of paging message should be buffered in RAN/GERAN.
* * * * End of Change * * * *
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