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********* Next 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 a means to synchronize the start of the TeDRX timer with a time reference referred to here as Tref. The TeDRX timer is set to the extended Idle mode DRX cycle value negotiated earlier on NAS level. At TeDRX expiry i.e. when the extended Idle mode DRX cycle elapses the UE monitors the network for paging using regular DRX parameters. 

There are two ways for synchronizing the start of the TeDRX timer on the reference time Tref that is used by the UE and the CN:
-
CN and UE start the extended TeDRX timer at transmission and reception, respectively, of the Attach Accept or TAU/RAU Accept message where the relevant extended Idle mode DRX parameters are provided. In other words, Tref corresponds in the CN to the instant when TAU/RAU Accept message is sent and in the UE to the instant when the respective Accept message is received.
-
The time reference Tref is an absolute time reference e.g. based on Coordinated Universal Time (UTC). Tref is included in Attach Accept or TAU/RAU Accept message. UE is able to base the absolute time reference Tref on clock information provided by the RAN (e.g. SIB16 in E-UTRAN). If the RAN does not provide clock information on which to base the absolute time reference Tref, the MME triggers fallback to the previous option by not including a Tref parameter in the TAU/RAU Accept message. The MME is configured to know if the RAN nodes in a TA/RA provide clock information.
The TeDRX timer is maintained and used only when the Attach/TAU/RAU procedure was successfully executed and independent of UE’s ECM state, i.e. Idle/Connected transitions do not stop/reset the TeDRX timer.
In order to improve paging reliability e.g. to avoid paging misses due to cell reselection or due to imperfect synchronization of the Tref parameter in the UE and the MME, 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 Idle mode DRX cycle based on the extended Idle mode DRX value expires. During the PTW there may be multiple opportunities to page the UE which monitors the network for paging using regular DRX parameters. 
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Figure 4.5.y-1 Clarifying the usage of PTW and independence of the extended Idle mode DRX 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 seconds. TDRX is the duration of the regular DRX cycle. The number of POs in the PTW 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.
The necessary information for applying the PTW is provided to the UE over NAS when extended Idle mode DRX is negotiated. In absence of response to a paging message the CN may retransmit the S1/Iu Paging message within the limits of PTW, possibly incrasing the paging area size. 

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 node(s) immediately if the paging trigger was received within the PTW. Otherwise the CN forwards the paging message shortly ahead of the beginning of the next PTW taking possible imperfections in the synchronization between the CN and the UE into account.
********* Next Change ********

4.5.z
Minimisation of extended SGW buffering based on extended idle mode DRX cycle provided to the Application Server
The extended idle mode DRX cycle of UEs using extended DRX along with the time reference Tref may be provided by the MME/SGSN to the Application Server via the SCEF in order to minimise the duration of extended SGW buffering for such UEs. Being aware of the UE’s extended idle mode DRX cycle, the Application Server may decide to initiate MT communication only shortly ahead of the beginning of the extended idle mode DRX cycle, thereby minimising the delay that the MT packets spend in the SGW. When Tref is an absolute time reference as described in clause 4.5.y, it needs to be signalled to the SCEF only once as long as the UE remains in extended idle mode DRX.
********* End of Changes ********
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