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4.5.13.3
Paging for extended idle mode DRX in E-UTRAN

4.5.13.3.1
Hyper SFN, Paging Hyperframe and Paging Time Window length

A Hyper-SFN (H-SFN) frame structure is defined on top of the SFN used for regular idle mode DRX. Each H-SFN value corresponds to a cycle of the legacy SFN of 1024 radio frames, i.e. 10.24s. The extended idle mode DRX value range will consist of values that are a power of 2, starting from 5.12s (i.e. 5.12, 10.24, 20.48 etc) up to a maximum of 2621,44s (43.69 min).

When extended idle mode DRX is enabled for a UE, the UE is reachable for paging in specific Paging Hyperframes (PH), which is a specific set of H-SFN values. The PH computation is a formula that is function of the extended idle mode DRX cycle, and a UE specific identifier, as described in TS 36.304 [35]. This value can be computed at all UEs and MMEs without need for signalling. The MME includes the extended idle mode DRX cycle length in paging message to assist the eNodeB in paging the UE.

The MME also assigns a Paging Time Window length, and provides this value to the UE during attach/TAU procedures together with the extended idle mode DRX cycle length. The UE first paging occasion is within the Paging Hyperframe as described in TS 36.304 [35]. The UE is assumed reachable for paging for an additional Paging Time Window length after first paging occasion. After the Paging Time Window length, the MME considers the UE unreachable for paging until the next Paging Hyperfame.
eDRX for E-UTRAN may be deployed in networks where the H-SFN of all eNodeBs and MMEs are loosely synchronized and in unsynchronized networks where such synchronization is not supported. Section 4.5.13.3.2 covers the case of loosely synchronized networks and section  4.5.13.3.2 covers the case of unsynchronized networks.
4.5.13.3.2
Networks supporting loose Hyper SFN synchronization

4.5.13.3.2.1
Loose Hyper SFN synchronization

In order for the UE to be paged at roughly similar time, the H-SFN of all eNodeBs and MMEs should be loosely synchronized.

Each eNodeB and MME synchronizes internally the H-SFN counter so that the start of H-SFN=0 coincides with a preconfigured time. It is assumed that eNodeBs and MMEs are able to use the same H-SFN value with accuracy in the order of legacy DRX cycle lengths, e.g. 1 to 2 seconds. There is no need for synchronization at SFN level.

There is no signalling between network nodes required to achieve this level of loose H-SFN synchronization.

4.5.13.3.2.2
MME paging and paging retransmission strategy

When the MME receives trigger for paging and the UE is reachable for paging, the MME sends the paging request. If the UE is not reachable for paging, then the MME pages the UE just before the next paging occasion.

The MME determines the Paging Time Window length based on paging retransmission strategy, and uses it to execute the retransmission scheme.

If the UE is unreachable for paging, then MME may follow clause 4.5.7 "High latency communication" for functionality related to Mobile Terminated communication with high latency.

4.5.13.3.2
Networks without Hyper SFN synchronization
4.5.13.3.2.1
General
In these networks the H-SFNs of eNBs and MMEs are not synchronized and the UE is paged at different times based on the serving cell of the UE.
When the MME receives trigger for paging and the UE and the UEs is in idle-mode eDRX, the MME may follow clause 4.5.7 "High latency communication" for functionality related to Mobile Terminated communication with high latency, consider the UE not reachable for paging and not page the UE to conserve paging radio resources. Otherwise, the MME sends page messages to eNBs.  
The eNB buffers the page message and transmits paging message to the UE based on its own H-SFN timing as specified in TS 36.304[x]. The eNB may perform paging retransmissions during the Paging Time Window, which is provided by the MME to the eNB along with the page message. 
Once paging for UE in idle-mode eDRX has been initiated by MME, subsequently the MME may send page cancellation messages to a subset of eNBs, eg. when the UE performs service request or when it considers paging to have failed,  using the paging cancellation procedure described in the next subsection,. 
4.5.13.3.2.2
Paging Cancellation Procedure
This procedure is used for the MME to request the eNB to cancel paging (re)transmission of a paging message eg. when the UE performs service request or when it considers paging to have failed.
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Figure 4.5.13.3.2.2-1: Paging Cancellation Procedure.
0.
The MME sends Paging Request message to eNBs.

1.
The MME receives Service Request message from the UE or MME considers the paging process to have failed.
2.
The MME sends Paging Cancel message to the eNB(s) to allow eNB to stop (re)transmission of the concerning Paging message.

NOTE: The details of Paging Cancel procedure needs to be discussed in RAN3.
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