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4.5.13
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 terminating 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 idle mode 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/TAU 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 also provide different values of the extended idle mode DRX parameters 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 extended idle mode DRX 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 discontinuous reception as defined in TS 23.401 [7] clause 5.13.

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 TAU timer) and extended idle mode DRX (with a specific extended idle mode 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 idle mode DRX.

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

3.
Enable both PSM (i.e. provide an active time) and extended idle mode DRX (i.e. provide an extended idle mode DRX parameters).

The decision between the three above, and which active time, periodic TAU timer and/or extended idle mode 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. If both extended idle mode DRX and PSM are enabled, the extended idle mode DRX cycle should be set in order to have multiple paging occasions while the active timer is running.

In the specific case when the PSM active time provided by the UE is greater than the extended idle mode DRX cycle value provided by the UE, the SGSN/MME may enable both PSM and extended idle mode 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.

In case extended idle mode DRX is enabled, the network handles mobile terminated data using high latency communication feature, according to 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 [11] and location services according to TS 23.271 [33].

In case extended idle mode DRX is enabled, paging is handled as described in clause 4.5.x.
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4.5.x
Paging for extended idle mode DRX

4.5.x.1
Paging for extended idle mode DRX for LTE

4.5.x.1.1
Hyper SFN and Paging Hyperframe
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 e-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 paged 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 [xx].  This value can be computed at all UEs, eNBs and MMEs without need for signalling. 
4.5.x.1.2
Loose Hyper SFN synchronization
In order for the UE to be paged at roughly similar time, the H-SFN of all eNBs in a same tracking area should be loosely synchronized. 
Each eNB synchronizes the the H-SFN value to a certain time of day using its own clock as follows, at the first wrap-around of the SFN (first time SFN changes from 1023 to 0) after the configured time of day, the H-SFN broadcasted is equal to a configured value. 
In the example shown in Figure 4.5.x.1.2-1, the time of day is 00:00AM, and the first H-SFN after 00:00AM is H-SFN=0.  
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Figure 4.5.x.1.2-1: Example of distributed H-SFN loose synchronization to time of day

It is to be noted, that there is no synchronization at SFN level, so there may be a difference in the actual paging occasion between two eNBs of up to 10.24 seconds.
There is no signalling between eNBs required to achieve this level of loose H-SFN synchronization.

 4.5.x.1.3
MME paging request storing
The MME can also compute the Paging Hyperframe for a specific UE, and can also synchronize internally the H-SFN to the time of the day. Therefore, it can know without need for signalling between MME and eNBs when will be the next paging hyperframe occur. The MME stores the paging request and sends the pagiung request just before the Paging Hyperframe occurs.   
