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4.5.x
Extended Idle mode DRX
The UE and the network may negotiate over non-access stratum signaling the use of extended Idle mode DRX for reducing its power consumption, while being available for mobile terminated data and/or network originated procedures within a certain delay dependent on the DRX cycle value.

Applications that want to use extended Idle mode DRX need to consider specific handling of mobile terminating services or data transfers, and in particular they need to consider the delay tolerance of mobile terminated data. A network side application may send mobile terminated data, an SMS, or a device trigger, and needs to be aware that extended DRX may be in place.
In order to negotiate the use of extended Idle mode DRX, the UE requests extended Idle mode DRX parameters during attach procedure and RAU/TA U procedure. The SGSN/MME may reject or accept the UE request for enabling extended Idle mode DRX. In case the SGSN/MME accepts the extended Idle mode DRX, the SGSN/MME based on operator policies may provide a different extended DRX parameter value than what was requested by the UE. If the SGSN/MME accepts the use of extended Idle mode DRX the UE applies extended Idle mode DRX based on the received parameters. If the UE does not receive extended Idle mode DRX parameters in the relevant accept message because the SGSN/MME rejected its request or because the request was received by SGSN/MME not supporting extended Idle mode DRX, the UE shall apply its regular Idle mode parameters.  
The specific negotiation procedure handling is described in TS 23.060 [6] and TS 23.401 [7].

If a UE requests via NAS both to enable PSM (requesting an active time and possibly a periodic RAU/TAU timer) and extended I-DRX (with a specific extended I-DRX cycle value), it is up to the SGSN/MME to decide whether to:

1.
Enable only PSM, i.e. not accept the request for extended I-DRX.

2.
Enable only extended I-DRX, i.e. not accept the request for an active time.

3.
Enable both PSM (i.e. provide an active time) and extended I-DRX (i.e. provide an extended I-DRX cycle value).

The decision between the three above, and which active time, periodic RAU/TAU timer and/or extended I-DRX cycle value to provide to the UE, are implementation dependent, based on local configuration, and possibly other information available in the SGSN/MME. The method selected is then used until the next Attach or RAU/TAU procedure is initiated, when a new decision may be made.
In the specific case when the PSM active time provided by the UE is greater than the extended I-DRX cycle value provided by the UE, the SGSN/MME may enable both PSM and extended I-DRX. This allows a UE to minimize power consumption during the active time e.g. when the active time is slightly longer than typical active time values for example in the order of several minutes. 
If the SGSN/MME has received a maximum latency value, in the attach request, in the TAU/RAU request, or in the configuration of the "UE reachability" monitoring event, the SGSN/MME shall ensure that the latency for receiving a response to DL data sent to the UE does not exceed the maximum latency value. That is, the PSM periodic TAU/RAU timer and/or extended I-DRX cycle value are selected by the SGSN/MME with consideration of any network latencies e.g. paging delays, time it takes to establish radio bearers and connectivity between the UE and the SGW, etc. 
If extended Idle mode DRX and/or PSM is enabled, the network handles mobile terminated data using high latency communication feature, as per clause 4.5.7, GTP-C retransmissions as described in TS 23.060 [6] and TS 23.401 [7], and applies techniques to handle mobile terminated SMS as per TS 23.272 and location services as per TS 23.271.
------------------------------------------------LAST CHANGE----------------------------

4.5.y
Core Network paging procedure

The procedure makes use of the regular DRX cycle mechanism for determination of  Paging Occasions (POs) (see 3GPP TS 36.304 [yy] and 3GPP TS 25.304 [xx])  in conjunction with a new TeDRX timer and means to synchronize the start of the TeDRX timer, the start of the TeDRX timer referred to here as Tref. The TeDRX timer is set with the extended I-DRX cycle value negotiated earlier on NAS level, see section 4.5.x. At the expiration of the TeDRX, i.e. when the extended I-DRX cycle elapses the UE monitors the network for paging using regular DRX parameters. 

CN and UE start the extended TeDRX timer at transmission respectively reception of the Attach Accept or TAU/RAU Accept message where the relevant extended Idle mode DRX parameters are provided. In other words, Tref corresponds to the instant when the Attach procedure or TAU/RAU Update procedure is considered complete. The TeDRX timer is maintained and used only when the Attach/TAU/RAU procedure was successfully executed and independent of UE ECM state, i.e. Idle/Connected transitions do not stop/reset the TeDRX timer.
As an option, in order to improve paging reliability e.g. to avoid paging misses due to cell reselection or due to imperfect synchronization of the extended I-DRX cycle starting point, a Paging Transmission Window Time (PTW) described by its duration TPTW is introduced. During PTW the UE monitors the network for paging when the extended I-DRX cycle based on the extended I-DRX value expires. During the PTW there may be multiple opportunities to page the UE which monitors the network for paging using normal DRX parameters. 
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Figure 4.5.y-1 Clarifying the usage of PTW and independence of the eDRX cycle from UE state

In reference to Figure 4.5.y-1, upon expiry of the TeDRX timer in the UE, the UE monitors the network for paging for TPTW. TDRX is the duration of the regular DRX cycle. The number of POs in the PTW (NDRX) that may take place for the duration of the PTW by using the existing formula for calculation of the PO occurrences (see 3GPP TS 36.304 [34] and 3GPP TS 25.304 [33]) in the example shown in Figure 4.5.y-1 is equal to 3.
NOTE: The conditions for the UE to stop monitoring (if any changes compared to legacy behaviour) for paging will be specified by RAN groups. 
The necessary information for applying the PTW is provided to the UE over NAS when extended I-DRX is negotiated. When paging the UE the CN provides the PTW information in the relevant paging S1/Iu paging message to RAN. RAN may repeat the paging during the PTW in multiple paging occasions determined by regular DRX parameters. 

In case of a paging trigger received in the CN for a UE in ECM Idle state, the CN forwards the paging message towards relevant RAN when the TeDRX expires next time in a timely manner taking possible imperfections in the synchronization between the CN and the UE into account.
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