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5
Solutions for Idle Mode DRX
Editor’s Note: This clause will contain a subclause for each open issue for Idle Mode DRX cycle extension from Core Network perspective as listed in Subclause 4.1.
5.a
Solutions to Idle Mode DRX Open Issue #a: Support NAS-protocol extensions to enable extended DRX cycle.   
Editor’s Note: This clause will contain solutions to Open issue #X for Idle Mode DRX cycle extension from Core Network perspective as described in Subclause 4.1.
5.a.b
Solution #b: Extended DRX cycle NAS indication based on eNB system information broadcast 
5.a.b.1
Description

Editor's Note: Describe the solutions. Sub-clause(s) may be added to capture details, procedural flow etc. 

Extended DRX cycles are enabled by providing the parameters for extended DRX in NAS. The current DRX parameters from UE to network in clause 10.5.5.6 of TS 24.008 [11] are extended in a backward compatible way to ensure that normal UE(s), i.e. UEs not requiring low power consumption, are not impacted.
This solution assumes the eNB would broadcast the default extended DRX cycle value via system information to indicate the network capability of supporting extended DRX. The UE then informs the network its desire of using extended DRX by the explicit indicator and a specific extended DRX cycle value.
There may be situations where the core network cannot support extended DRX cycle, e.g., the core network does not support the feature (this may occur in RAN sharing scenario, where one or more PLMNs support the feature and some PLMN(s) do not support it) or cannot enable it at the moment (e.g. the MME cannot select a S-GW that can handle long DRX cycles). Therefore, it is necessary for MME to acknowledge the request from the MME during NAS signalling. If a UE that has requested the use of extended DRX does not receive an acknowledge indication from the MME, it falls back to legacy idle mode DRX behaviour. 

If the UE determines the extended DRX value is supported by explicit indication from the MME, the UE ignores the default normal DRX value broadcasted in the system information. The eNB and UE both use the smaller one of the UE specific extended DRX value and a default extended DRX value broadcast in system information for paging monitoring.

If UE moves to a new cell in a new TA and does not receive the extended DRX cycle value in system information, it knows the new cell/TA cannot support the extended DRX.
The value of the default extended DRX cycle applied in the RAN nodes could be informed to the MME by using S1/Iu signalling, OA&M method, or manual configuration. If supported, the UE can indicate the desire to use the extended DRX cycle at any time, by using a NAS procedure such as Attach or TA update.  When the UE moves, it should perform TA update to report its desire to use the extended DRX in the new TA. The UE does this only if the eNBs in the new TA have the capability to support extended long DRX (known by broadcasted system information).
For E-UTRAN, the MME needs to indicate to the eNB the UE's desire to use extended DRX cycle in the S1AP Paging message. If the received UE specific extended DRX value from UE is less than the default extended DRX value, the MME also includes the UE specific extended DRX value in the paging message. When MME initiates the paging procedure it determines which paging parameters to send to eNBs since it knows the eNBs' capability and the UE desire. 
In GERAN longer paging transmission periods are enabled by in extending the parameter "BS-PA-MFRMS" (see 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.
5.a.b.2
Impacts on existing nodes and functionality
Editor's Note: Capture impacts on existing 3GPP nodes and Functional elements (e.g. UE, MME, eNB, S-GW, P-GW etc.).

Impacts on SGSN/MME/MSC:

-
Support NAS-protocol extensions for UE to indicate use of extended DRX cycle, and desired extended DRX cycle value.

Impacts on UE:

-
New SIB value interpretation for extended DRX value
-
Support NAS-protocol extensions to enable extended DRX cycles. Support for coding of parameters for the extended DRX and sending it in a dedicated NAS message to the UE.
Impacts on E-UTRAN/UTRAN:

-
Support indicating its support for extended DRX to the core network nodes.

-
Support indicating its capability for extended DRX in the air interface via system information broadcast.

Impacts on GERAN:

-
Support GERAN protocol extensions to enable negotiation of extended paging cycles

5.a.b.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.

5.c
Solutions to Idle Mode DRX Issue #c: Avoiding retransmissions for MT SMS.
Editor’s Note: This clause will contain solutions to issue #X for Idle Mode DRX cycle extension from Core Network perspective as described in Subclause 4.1.
5.c.d
Solution #d: MME temporarily declare UE unreachable if MT SMS received.  
5.c.d.1
Description

Editor's Note: Describe the solutions. Sub-clause(s) may be added to capture details, procedural flow etc. 

For MT SMS, if the MME has adapted to a longer paging re-transmission for the UE (due to long DRX cycle applied), based on the extended DRX value and local configuration, the MME may decide to indicate towards the SMS Infrastructure that the UE is unreachable and set the URRP flag (this will avoid any need to adapt re-transmission timers towards SMS Infrastructure). 
The MME also proceeds with paging the UE. The UE would then be reachable when it next time invokes some activity e.g. initiates MO data or performs a periodic TA update (i.e. the UE activity interval may then set the latency requirement for MT communication). 

In addition, to avoid CP-layer re-transmissions of CP-DATA, the RAN could keep UEs configured for using long DRX in idle mode in RRC connected mode long enough to allow a network stored MT SMS to be received by the UE. As an optimization, when the URRP flag is set the MME could provide an indication to the eNB (via S1) that the eNB should keep the UE long enough in RRC connected mode to allow a network stored MT SMS to be received by the UE.

5.c.d.2
Impacts on existing nodes and functionality
Editor's Note: Capture impacts on existing 3GPP nodes and Functional elements (e.g. UE, MME, eNB, S-GW, P-GW etc.).

Impacts on MME:

-
Identify that UE is using long DRX value, and decide to declare UE unreachable towards SMS infrastructure, even when proceeding with paging procedure.

-
(Optional) Indicate to RAN to keep UE in connected mode for a period of time long enough for a network stored MT SMS to be received by UE.
Impacts on UE:

-
None
Impacts on E-UTRAN/UTRAN:

-
(Optional) Keep UE in RRC connected mode long enough under MME request.
5.c.d.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.

5.e
Solutions to Idle Mode DRX Issue #e: Impact in P-GW retransmissions when handling Network originated control plane procedure.
Editor’s Note: This clause will contain solutions to issue #X for Idle Mode DRX cycle extension from Core Network perspective as described in Subclause 4.1.
5.e.f
Solution #f: MME selects a P-GW specific for Extended DRX
5.e.f.1
Description

Editor's Note: Describe the solutions. Sub-clause(s) may be added to capture details, procedural flow etc. 

This solution assumes an operator deploys P-GWs dedicated to a certain service, typically MTC devices. These dedicated P-GWs are configured to use a T3-REQUEST timer (GTP-C re-transmission timer, see TS 23.007) that is larger than the largest possible extended DRX value used in the network. This value is always used by the dedicated P-GW.
The dedicated P-GW may be selected based on subscription, UE indication of support of extended DRX, or by using full DÉCOR solution as concluded in TR 23.707. Note that the selection should not be performed based on the fact that extended DRX is being enabled, since otherwise in a scenario where the UE frequently changes from using extended DRX to using legacy DRX would create frequent P-GW relocations (i.e. would need to trigger PDN connection deactivation with reactivation required). 
5.e.f.2
Impacts on existing nodes and functionality
Editor's Note: Capture impacts on existing 3GPP nodes and Functional elements (e.g. UE, MME, eNB, S-GW, P-GW etc.).

Impacts on MME:

-
Selection of specific P-GW. 
Impacts on UE:

-
None
Impacts on P-GW:

-
None, only configuration.
5.e.f.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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