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Abstract of the contribution: In this proposal, it is proposed to use a NAS procedure to configure the extended DRX cycle for idle mode UEs.
1. Discussion
It is expected that the extended DRX will be efficient to reduce a power consumption of UEs. Considering the fact that the UEs usually transmit/receive user data during their connected mode, and eNBs usually release an RRC connection as soon as the data transmission stops, one can figure out that the extended DRX is more suitable for the idle mode, than the connected mode.

Traditionally, the configuration for the idle mode DRX cycle (more specifically, UE specific DRX configuration for idle mode, which is shorter than the default DRX cycle) has been based on the NAS procedure [1]. That is, the idle mode DRX cycle is configured for the UE, when it indicates a required DRX cycle to the MME during a NAS procedure (e.g., Attach or TAU procedure). So, it is natural to consider the extended DRX configuration for the idle mode UE by using a NAS procedure.
Using NAS procedure to configure the extended DRX cycle for the UE has several advantages. When the extended DRX requires some modifications on RAN nodes and is applied to the idle mode UEs, core network node is required to be involved for the configuration. This is because UEs can travel through several RAN nodes without performing location update, even when some part of RAN nodes may not support the extended DRX (e.g., legacy E-UTRAN without supporting the extended DRX or legacy UTRAN nodes in the ISR activated case). Please refer to Figs. 1.1 and 1.2.
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Figure 1. 1 Extended DRX cannot be applied to the UE when ISR is activated and legacy nodes are included
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Figure 1. 2 Extended DRX cannot be applied to the UE if some TAs have legacy eNBs

These cases indicate that the support of extended DRX should be decided in consideration of the UE’s capability as well as the support of extended DRX of the network/RAN within an area served by the core network node (e.g., TAs or MME pool area).
Meanwhile, the UE can request the use of the extended DRX at any time, by using NAS procedure (e.g., the UE starts to apply the extended DRX when low power mode is required, or no user activity is detected). To reduce the unnecessary NAS procedures required for changing the idle mode DRX parameter, the support of the extended DRX should be indicated to the UE, and stored for the future operation.
2. Proposal
Based on the discussion above, it is proposed to capture a NAS level mechanism for extended DRX in TR 23.887 as follows.
****** Begin of Change ******
7.1.3.1.1
General

The solution described in this clause addresses the Key issue “UE Power Consumption Optimizations”.

The characteristics of the solution is that the Maximum paging/DRX cycles are possibly extended with longer values allowing the UE to save battery as waking up and listening for a potential paging message is one major power consuming functionality. 

Extended paging cycles are enabled in UTRAN/E-UTRAN by providing the parameters for extended DRX cycles in NAS. The current DRX paging parameters from UE to network in TS 24.008 10.5.5.6 are extended in a backward compatible way to ensure that normal UE(s), i.e. UEs not requiring low power consumption, are not impacted. For enabling the extended paging cycle in UTRAN/E-UTRAN, UE and network should exchange their support for the extended DRX. In this procedure, the availability of extended DRX should be decided in consideration of the UE’s capability as well as the support of extended DRX of the RAN nodes within an area served by the core network node (e.g., TAs or MME pool area). This is because UE can travel through several RAN nodes without performing location update, even when some part of RAN nodes do not support the extended DRX (e.g., legacy E-UTRAN node or legacy UTRAN nodes in the ISR activated case). If supported, UE can request the use of the extended paging cycle at any time.
NOTE1:
If the paging cycles are to be extended longer than the System Frame Number currently allows then 3GPP RAN WGs would need to look into extensions of the time allowed by the SFN. 
In GERAN longer paging cycles are enabled by in extending the parameter “BS-PA-MFRMS” (see 3GPP TS 44.018 chapter 10.5.2.11). The extension could be done e.g. by multiplying the BS-PA-MFRMS parameter with a given value used as a paging multiplier factor. This factor should then be communicated between UE and CN and then from CN to GERAN e.g. by adding the multiplier factor to the paging message. 

Paging timers and paging repetition in MSC/SGSN/MME are accommodated to cater for the extended paging cycle. 

In addition, network could notify that the UE should alternate the extended DRX value (value specified in the NAS parameter for extended DRX) with one or several normal DRX cycle(s) (value of the DRX parameter multiplied by “1”). Such notification could be sent to the UE in a NAS message e.g. the Attach Accept / TAU Accept.

NOTE2:
The need for alternating the DRX value would depend on 3GPP RAN WGs analysis of how to limit the risk of UE missing a paging due to the DRX value been extended to a long value. 

Paging re-transmission timers in the MSC/SGSN/MME should be adapted to fit in the needs of the extended paging cycle and normal paging cycle.
High level flow for configuring the extended DRX in E-UTRAN is shown below:
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Figure 7.1.3.X.1: The use of extended DRX cycle using NAS procedure
0. Core network node has information on whether RAN nodes (located in the service area of the core network node, e.g., MME pool area) support the extended DRX configuration or not. This can be achieved by using S1/Iu signaling or OA&M method.

1. UE sends a NAS request (e.g., ATTACH request or TAU request) to the core network node with an indication for extended DRX capability. If supported, the core network node stores UE’s extended DRX capability along with other UE capabilities. 

2. The core network node determines whether the UE is allowed to use the extended DRX or not, in consideration of the UE’s capability, the RAN’s capability, and some other conditions (e.g., ISR activation). The core network node includes an indication for the extended DRX support within a NAS accept (e.g., ATTACH accept or TAU accept) message.

3. The UE stores the network support of the extended DRX. When the UE decides to use the extended DRX (or low power mode is turned on), the UE initiates a NAS procedure, in order to request the extended DRX configuration. UE can include a required DRX cycle value.

4. The core network nodes decides whether the extended DRX can be used or not for the UE, based on the capabilities of the UE and RAN nodes, and some other conditions. The core network nodes indicates whether the required extended DRX is allowed or not to the UE and provides the configured DRX cycle.
5. The UE operates with the configured DRX cycle.

Editor’s Note: It is FFS whether the CN should be allowed to override a UE requested DRX value or broadcast DRX value with network provided maximum value.

Editor’s Note: How the UE decides to initiate lowpowerconsumption mode (e.g.: based on OMA-DM configuration or other mechanisms) is FFS.

7.1.3.1.2
Impacts on existing nodes and functionality

Impacts on SGSN/MME/MSC:

-
Support NAS-protocol extensions to enable extended paging cycles. Support for coding of parameters for the extended DRX and sending it in a dedicated NAS message to the UE.

-
Paging re-transmission timer in the MSC/SGSN/MME should be adatpted to fit in the needs of the extended paging cycle and normal paging cycle.

-
Support notifying the UE that it should alternate the extended DRX cycle with 1 or more normal DRX cycles.

Editor’s Note: It is FFS whether the SGW is impacted e.g. to keep larger buffers for DL data.

Impacts on UE:

-
Support RAT- protocol extensions to enable negotiation of extended paging cycles
-
Support NAS-protocol extensions to enable extended paging cycles. Support for coding of parameters for the extended DRX and sending it in a dedicated NAS message to the UE.

-
Support alternating the extended DRX cycle with the normal DRX cycles.

Impacts on E-UTRAN/UTRAN:

-
Support RAT- protocol extensions to enable negotiation of extended paging cycles
-
Modified handling of paging requests to accommodate the extended DRX cycle along with the normal DRX cycle. Also it may need to contain expanded buffers in order to buffer the paging requests received from the core network during the extended DRX cycle period.
- 
Needs to indicate its support for extended DRX to the core network nodes.
Impacts on GERAN:

-
FFS

7.1.3.1.3
Solution evaluation

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