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Abstract of the contribution: Evaluates paging strategy solutions for idle mode Issue 2, and concludes that it is more efficient that a RAN based solution for determining the paging occasion is more efficient and should be adopted assuming RAN adopts a RAN based approach.
1.
Introduction

There are currently two solutions included in TR 23.770 regarding paging strategy.

Solution 1 (5.2.1): Paging coordination between CN and UE

· This solution relies on the UE and the core network to coordinate when the UE will be available for paging and when it will not.

Solution 2 (5.2.2): Paging Strategy Left to MME/SGSN Implementation 

· This solution relies on the UE following the RAN paging occasion based on extended SFN

· The Core network only uses the knowledge of extended I-DRX cycle value for retransmission strategy 
3.
Background of RAN design
Although the details of how RAN based solution need to be studied and concluded in RAN WGs. Here’s a basic description of what Qualcomm intends to propose in RAN to solve the issue of sync to the RAN for extended DRX, mobility across cells and reliability.
The basic concept would be as follows (for E-UTRAN, GERAN/UTRAN would be similar):

· Introduce a hyper-SFN (H-SFN) (6 to 8 bits, 8 bits preferred) to extended the current SFN
· Transparent to legacy UEs
· UE has a  paging hyper-frame (PH) occasion to monitor its paging frames 
· Within a PH there could be one or more PFs (PFs follow a normal DRX cycle, e.g 1.28s) 
· Number of normal DRX cycles is part of extended DRX configuration
· Within the PH the UE can be scheduled for multiple (e.g. 2,3,4) paging occasions to increase reliability if for some reason the UE cannot acquire the first paging message. How many paging occasions within a PH is negotiated. 
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UE maintains synchronization with the RAN for paging. If UE’s clock drifts (e.g during deep sleep), it re-acquires timing without establishing an RRC connection.

Semi synchronous SFN
In case of re-selection during extended DRX, it would be good that the paging occasion for a device is at similar times in different cells on same paging area.  

Therefore, eNBs within a tracking area should be loosely synchronized (within 10.24s). This can be achieved by all eNBs syncing the Hyper SFN to a certain time of day. With that, Hyper SFN does not differ by more than 1 (i.e. paging occasions are within 10 seconds for different E-UTRAN cells). This can be done by configuration and does not require signalling across eNBs.

In the example below, all eNBs synchronize their Hyper SFN so that the H-SFN=0 at 00:00AM. 
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The above approach is a possible design that solves the issue of mobility when in extended I-DRX and reliability of paging in RAN.

Also, in case there is a benefit in storing the paging request in the core network instead of RAN the MME can know the paging hyper-frame (PH) of the UE, since this is derived from the UE ID available at MME and the H-SFN is synchronized to the time of day. So the MME can hold the paging request if the extended I-DRX cycle value is in the order of minutes. Note that in that case the MME should send the paging request well in advance of the start of the UE’s PH. Note that the eNB will hold the page until the right paging occasion occurs since the eNB is aware of the extended DRX paging occasion.
5.
Proposed changes to TR 23.770


First Change

7.1
Overall Evaluation for Idle Mode DRX

For Issue 2: Paging strategy in CN that fits the needs of the extended DRX cycle and normal DRX cycle, two possible solutions have been captured in this document:

-
5.2.1
Solution1: Paging coordination between CN and UE
-
5.2.2
Solution 2: Paging Strategy Left to MME/SGSN Implementation
Individual implementation impacts and evaluations are captured in Sections 5.2.1.2/5.2.1.3 and 5.2.2.2/5.2.2.3 respectively. Comparative evaluation requires feedback from RAN WGs, and will be performed during normative work based on RAN WGs feedback.  

Third Change
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