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1 Introduction

In RAN2#105 meeting, the RAN2 discussed power saving of paging procedure, and reached the following agreements. 

Agreements

=>
RAN2 will consider extending the DRX cycle length to 10.24 in idle and inactive mode. 

=>
RAN2 will not study increasing it above 10.24s in this SID

In RAN2#105bis meeting, the impact of increasing DRX to 10.24s in idle and inactive mode was discussed, and the following agreements are made.
Agreements on I-DRX 

1. Define PS specific rule for DRX cycle determination in IDLE and INACTIVE, in the presence of different DRX cycle configuration (e.g. UE specific and default).  Aim at reusing existing mechanism (e.g. eDRX).  FFS how it is enabled.

2. DRX cycles are decided by network based on UE presence indications. Aim at reusing existing mechanism (e.g. eDRX).

In this paper, we discuss how to support DRX cycle up to 10.24s in IDLE and INACTIVE mode.
2 Discussion

According to the current specification, the paging DRX cycle is determined as below:
	T: DRX cycle of the UE (T is determined by the shortest of the UE specific DRX value, if configured by RRC or upper layers, and a default DRX value broadcast in system information. If UE specific DRX is not configured by RRC or by upper layers, the default value is applied).


As discussed in RAN2#105bis meeting, based on the current rule, the paging DRX cycle of 10.24s could be used only if both UE specific DRX value and default DRX value are 10.24s. Actually, the long DRX cycle is usually a UE specific requirement for the purpose of power saving, and the default DRX value broadcast in system information should ensure the paging reception performance for all the UEs in the cell. So for power saving UE, a new rule for DRX cycle determination is needed. 

Some possible power saving specific rules for DRX cycle determination are given below.
· Option 1: The DRX cycle is determined by the larger value between the UE specific DRX value and the default DRX value broadcast in system information.
· Option 2: Use the UE specific DRX value configured by upper layers as the DRX cycle.
For both options, there is no impact on the configuration of the default DRX value broadcast in system information.
Since different DRX cycle determination rules are used for power saving UE and non-power saving UE. For each UE, gNB needs to know whether the UE is a power saving UE or not.
There may be some possible ways to tell gNB if the UE is a power saving UE.
· Option 1: based on an indicationreported by UE

· Option 2: based on the number of reported DRX cycle value by UE

For option 1, power saving UE reports an indication for power saving purpose  to CN, then CN sends such indication to gNB. gNB differentiate power saving UE and non-power saving UE based on the presence of the indication in PAGING sent by CN.
For option2, UE reports a required long DRX cycle value along with a required DRX cycle value to CN, i.e. UE reports two DRX cycle value simultaneously. Then CN sends an indicationto gNB so that gNB can tell which UEs are power saving UEs. gNB differentiate power saving UE and non-power saving UE based on the presence of the indication field in PAGING sent by CN.

Proposal 1 For power saving UE, the UE reports either an indication for power saving purpose or two DRX cycle values to CN.

Proposal 2 gNB differentiates power saving UE and non-power saving UE based on the presence of an indication in PAGING sent by CN. 

Paging DRX cycle related IE are defined in both NAS signalling and RRC signalling respectively. To support long paging DRX cycle up to 10.24s, as discussed above, at least the Paging DRX cycle value in NAS signalling should be extended. The Paging DRX cycle value in RRC signalling could either be extended or not. From the point of consistency, we suppose to extend the paging DRX cycle to 10.24 for both RAN side and CN side.
Proposal 3 Extend the DRX cycle to 10.24s in idle and inactive mode for both RAN side and CN side. RAN2 should send a LS to SA2.
3 Conclusion

Based on the discussion we propose the following:
Proposal 1
For power saving UE, the UE reports either an indication for power saving purpose or two DRX cycle values to CN.
Proposal 2
gNB differentiates power saving UE and non-power saving UE based on the presence of an indication in PAGING sent by CN.
Proposal 3
Extend the DRX cycle to 10.24s in idle and inactive mode for both RAN side and CN side. RAN2 should send a LS to SA2.


4 Draft TP
6.1
UE paging procedure based on power saving signal/channel/procedure

The power saving signal/channel related paging is down-prioritized in the study. 
NOTE: It is FFS if further evaluations are required.

Extending the DRX cycle length to 10.24s in idle and inactive mode will be considered. Increasing it above 10.24s will not be studied.
A power saving specific rule will be defined for DRX cycle determination in idle and inactive mode, in the presence of different DRX cycle configurations (e.g. UE specific and default).  It is FFS how it is enabled. The DRX cycles are decided by the network based on UE preference indications. All enhancements are aiming at reusing existing mechanism (e.g. eDRX). For power saving UE, the UE reports either an indication for power saving purpose or two DRX cycle values to CN. gNB differentiates power saving UE and non-power saving UE based on the presence of an indication in PAGING sent by CN.

3/3


