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Abstract of the contribution: Proposes that it is SGSN/MME decision whether to enable only one of extended I-DRX or PSM, or use both.
1.
Introduction
This contribution proposes a way forward for: 
Issue 6: 

-
Interaction between eDRX and PSM (Power Saving Mode). 

There may be scenarios where enabling both extended I-DRX and PSM may be useful. One possible example is as follows:

Example:
A device is deployed in the field. This device has a sensor and also follows some rules of behaviour. It normally provides some information on a periodic basis, with a large period, .e.g. one log to a service center every 12hs. This service center is overseen by an operator. During normal operation, there is no need for MT data. 
However, there may be information provided by the device that triggers some action in the service center, which ultimately results on the need to update the device with new instructions or information. The action taken in the service center may take several minutes, e.g. because it requires human interaction. The update in the device cannot wait 12hs, but it can support a delay of several seconds, e.g. 30 seconds to a minute.

Therefore, the active time needs to be large enough for the UE to still be available in the above situation, let’s say 10 minutes, but 10 minutes without extended DRX means the battery will drain much faster. So the UE can request for extended I-DRX of several seconds to save battery.
Of course, this is one hypothetical example, but it is impossible to foresee which would be the MTC application scenarios, and it would be detrimental to 3GPP MTC solution to restrict the use cases supported, unless there’s a big impact in the feature. 

In this case, we believe extended I-DRX and PSM can coexist as long as the I-DRX cycle is substantially shorter than the active time, so that there are multiple paging occasions while the UE is in active time, before it moves to PSM and becomes unreachable. The SGSN/MME follow the behaviour for extended I-DRX when the UE is in idle mode with active time running, and follow the behaviour for Rel-12 PSM once active time expires. 
However, it is ultimately a decision from the SGSN/MME 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, or

3.
Enable both PSM (i.e. provide an active time) and extended I-DRX (i.e. provide an extended I-DRX cycle value).
2.
Proposal
The following text is proposed to be included in TR 23.770:
First Change

5.6
Solutions to Idle Mode DRX Open Issue #6: Interaction between eDRX and PSM (Power Saving Mode).
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.
5.6.y
Solution #y: SGSN/MME decision on whether to enable both extended I-DRX and PSM or not.
5.6.y.1
Description

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

If a UE requests via NAS both to enable PSM (requesting an active time and possibly a periodic 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 3 above, and which active time, periodic 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. 
There are two possible scenarios when the UE may request parameters for both PSM (active time, and periodic TAU/RAU) and extended I-DRX:

-
Scenario 1: The UE requests both as alternatives for the network to decide

-
The UE may not know which power saving solution is supported in the network, and therefore may request parameters for both PSM and extended DRX.

-
This scenario may be detected by the SGSN/MME by comparing the parameters requested by the UE: If the periodic TAU/RAU is comparable to the extended I-DRX cycle, or if the active time is shorter than the extended I-DRX cycle.
-
If this scenario is detected in the SGSN/MME, the SGSN/MME should enable only one of PSM and extended I-DRX. 
-
Scenario 2: The UE requests both PSM and extended I-DRX with the intention to use them together, i.e., extended I-DRX to apply while active timer is running.

-
The UE may need to be available during a certain period, e.g. requesting an active time of few minutes, but still need to save battery during active time, by using extended I-DRX of e.g. 30 seconds. 
-
This scenario may be detected by the SGSN/MME by comparing the parameters requested by the UE: If the periodic TAU/RAU is much longer than the extended I-DRX cycle, and if the active time is longer than the extended I-DRX cycle.
-
The SGSN/MME may decide to enable both PSM and extended I-DRX if this scenario is detected. If both extended I-DRX and PSM are enabled, the extended I-DRX cycle should be set substantially shorter than the active time, in order to have multiple paging occasions while the active timer is running. 
5.6.y.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.).

In MME:
-
If both extended I-DRX and PSM are requested by a UE, decide whether to enable only extended I-DRX, only PSM, or both.

In UE:

-
Decide whether to request PSM, extended I-DRX or both.

5.6.y.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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