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Abstract of the contribution: This paper discuss the DRX synchronization problem for UE low power consumption and propose solution to address that.
Discussion

With the existing DRX concept, during the NAS request (attach, RAU/TAU) UE reports the individual DRX value to CN while RAN also broadcasts a default DRX value in the system information. When paging is triggered, CN sends the paging message to RAN with the DRX value reported by UE. Both the UE and RAN will use the shortest of the UE specific DRX and default DRX in system information to calculate the paging occasion.
-
T: DRX cycle of the UE. T is determined by the shortest of the UE specific DRX value, if allocated by upper layers, and a default DRX value broadcast in system information. If UE specific DRX is not configured by upper layers, the default value is applied. See 3GPP TS 36.304 chapter 7.1for E-UTRAN. 
With the above handling, even UE reports extended DRX in the NAS, it does not make sense because normally the default DRX value in the system information is shorter than the UE specific DRX for power reduction purpose. So for the case that UE low power consumption, both UE and RAN need to be aware to adopt the UE specific DRX with ignoring the default DRX value broadcast in system information.
Furthermore, if the extended DRX value is not supported by RAN, e.g. legacy RAN node, there will be DRX misalignment between UE and RAN that may result in the paging loss.
Proposed changes

The following text is proposed for TR 23.887, Machine-Type and other Mobile Data Applications Communication Enhancements.

Begin New Change
7.1.3.x
Solution: paging DRX synchronization

7.1.3.x.1
General

The solution described in this clause addresses the Key issue “UE Power Consumption Optimizations”.
Paging DRX cycles can be extended to reduce the power consumption but the DRX needs to be synchronized between UE and RAN to avoid the paging loss.
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Figure 7.1.3.x.1-1: Paging procedure
The MME initiates the paging procedure by sending the PAGING message to the eNB with the Paging DRX IE. The MME also needs to indicate eNB to adopt the UE specific DRX value in the paging message rather than the shortest one of the UE specific DRX value and a default DRX value broadcast in system information. After UE reports the extended DRX value in the NAS, the UE also ignores the default value broadcasted in the system information and adopt the reported one to calculate the paging occasion.

Considering the case that extended DRX value is not supported by RAN, e.g. legacy RAN node, the RAN could be enhanced to broadcast the extended DRX supporting capability in the system information. If supported, UE can report the extended DRX value in the NAS request for the purpose to reduce power consumption at any time. If not supported, only the normal DRX can be used.

In addition, the RAN can broadcast the extended DRX value in the system information. For the purpose to reduce power consumption at any time, UE can report the low power indication to CN. When paging is triggered, CN informs the low power indication to RAN and then RAN will adopt the extended DRX for power consumption reduction.
When determine whether broadcasting the extended DRX supporting capability or the extended DRX value, RAN could further take the CN capability into account. The support of extended DRX of the CN nodes could be informed to the RAN by signalling, OA&M method, or manual configuration. 
7.1.3.x.2
Impacts on existing nodes and functionality

Impacts on SGSN/MME/MSC:

-
Indicate eNB to adopt the UE specific DRX value in the paging message for MME

-
Support NAS-protocol extensions to enable the DRX synchronization between UE and RAN 
Impacts on UE:

-
adopt the DRX value for the power consumption reduction.

-
Support NAS/AS level extensions to enable the DRX synchronization between UE and RAN 
Impacts on E-UTRAN/UTRAN:

-
Broadcast the extended DRX supporting capability or the extended DRX value

-
adopt the DRX value for the power consumption reduction.
Impacts on GERAN:

-
FFS

7.1.3.x.3
Solution evaluation

Editor's Note:
Use this section for evaluation at solution level. Evaluation at key issue level is done in a separate clause.
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