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1. Introduction
In the RAN2#90 meeting, the following was agreed:


For idle mode:

· FFS how the UE determines when to wake up (either using hyper SFN or timer based mechanisms).

· Once the UE wakes up the UE determines the PF/PO based on the legacy DRX formula/cycle (i.e. no change on the paging occasion computation).  
In the last RAN2#91 meeting, agreements on eDRX solution direction was agreed. Specifically the following were agreed:

· To improve power saving gains, the UE should be able to re-synchronize over Uu with the RAN without sending uplink signalling (i.e. H-SFN or time clock broadcast information).
· H-SFN based paging will be adopted in the RAN 
This means that the FFS part in RAN2#90 was clarified, such that UE determines when to wake up based on H-SFN.
Furthermore, in Rel-13 MTC discussion, the following was also agreed:


Starting subframes of the Rel-13 LC and EC paging mechanism can be determined in the same way as the paging occasion in the legacy paging mechanism.

This paper attempts to clarify the behaviour of eDRX capable LC/EC UE and non-LC/EC UE.
2. Discussion
eDRX feature is defined to enable higher battery saving gain compared to what can be achieved by the existing DRX mechanism. This is mainly motivated by the requirement from LC/EC-MTC UE, but it does not restrict the possibility for non-MTC UE to implement this functionality. Therefore, we think it would be beneficial to clarify the behaviour for LC/EC UE and non-LC/EC UE capable of eDRX.  With regard to the paging reception behaviour, based on the agreements, the following is our understanding:
For a UE capable of eDRX:

· The timing when to wake up is determine based on H-SFN.  
· Paging occasion (radio frame/subframe in which paging message scheduling info can be found) is based on the legacy PO/PF calculation
· For non-LC/EC UE: similar as legacy, paging occasion (PO/PF) is periodically comes every paging cycle 

· For LC/EC UE:  this PO/PF is the starting subframe for repetition of M-PDCCH

· The paging transmission (paging cycle periodical-for non-LC/EC UE, repetition for LC/EC UE) is performed in the concerning H-SFN period (where the UE wakes up).

· No additional timer is needed to manage the length of paging transmission.

· For non-LC/EC UE, UE has to wake up throughout the whole 1 H-SFN period (10.24s)

· For LC/EC UE, UE can go back to sleep right after the paging repetition is finished or after the minimum repetition in which UE successfully receives the message. 

The following figures illustrate the abovementioned understanding.


[image: image1.emf]...

0 1

X

N

(max)

100

0

Hyper SFN 

#

...

PH

...

PH

X+T_eDRX

T_eDRX: eDRX cycle

SFN cycle = 

10.24s

Paging Transmission

period

...

0 1 N 1023

...

SFN #

(Radio 

Frame)

...

0 2 3 4 5 6 7 8 9 1

Subframe #

Non-LC/EC UE

Paging DRX cycle

Periodical PO/PF


Figure 1a: Non-LC/EC UE paging reception behaviour
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Figure 1b: LC/EC UE paging reception behaviour
3. Summary and proposal
The document discussed the understanding of paging reception behaviour for eDRX capable non-LC/EC UE and eDRX capable LC/EC UE. Specifically we propose for RAN2 to confirm the understanding of the following behaviour:

· 
The paging transmission (paging cycle periodical-for non-LC/EC UE, repetition for LC/EC UE) is performed in the concerning H-SFN period (where the UE wakes up)

· No additional timer is needed to manage the length of paging transmission.

· For non-LC/EC UE, UE has to wake up throughout the whole 1 H-SFN period (10.24s)

· For LC/EC UE, UE can go back to sleep right after the paging repetition is finished or after the minimum repetition in which UE successfully receives the message. 
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