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1. Background
For the key issue 7.1, UE Power Consumption Optimizations, in TR 23.887, it was concluded at SA2#99:

It is recommended to adopt for Rel-12 longer DRX cycles within the limits that do not cause major impacts on system signalling, e.g. due to systematic increase of UE unreachable conditions, or major impact on system functionality like SMS infrastructure. Specific values for the limits may be determined by RAN together with CT groups.
Depending on RAN and CT findings longer DRX cycles may be considered by SA2.
Further it is recommended to adopt the "power saving state" solution for Rel-12 with the exception of the following aspects:

· Without any SCS interactions towards the MNO (e.g. HSS to application signalling); 

· Without any UE subscription control (i.e. HSS interactions to enable/disable power saving mode per UE); and

· Without MME/SGSN including the remaining time period of the active timer in the paging message.

In SA2#99 , SA2 also agreed the normative requirements for UE power save mode in CR 23.682 – 0077 [3],  CR 23.401 – 2603 [4], CR 23.060 – 1814 [5]. 
This paper is discusses CT1 specification impact from introduction of UE power saving mode.
2. Discussion
2.1. Requirement analysis

From [3], the following requirements can be extracted:

1. When the UE wants to use the PSM it shall request an Active Time value during every Attach and TAU/RAU procedures;
2. Unless interrupted by mobile originated events, the duration of the PSM is the periodic TAU/RAU time.  In Attach and RAU/TAU procedures a PSM capable UE may request a periodic TAU/RAU Timer value suitable for the latency/responsiveness of the mobile terminated services;

3. If the network supports PSM and accepts that the UE uses PSM, the network confirms usage of PSM by allocating an Active Time value to the UE. The network takes the UE requested value and any local MME/SGSN configuration into account for determining the Active Time value that is allocated to the UE;
4. If the UE wants to change the Active Time value or the periodic TAU/RAU Timer value, the UE requests the value(s) it wants in the next periodic (or mobility based) TAU/RAU procedure.
In [4] and [5] further details of the solution are specified, but the general principles are covered above. Related to paging behaviour the following is stated in [4] and [5]:
a) If the mobile reachable/Active timer expires, the SGSN can deduce that the UE is not reachable and shall clear PPF.
This requirement implies that the case of Active timer expiry in the network is to be handled in the same way as mobile reachable timer expiry, i.e. the UE is considered to be unreachable while in PSM and no paging is attempted.

Additionally it is specified in [3]:

Applications that want to use the PSM need to consider specific handling of mobile terminating services or data transfers. A network side application may send an SMS or a device trigger to trigger an application on UE to initiate communication with the SCS/AS. Alternatively, if an SCS/AS has periodic downlink data, it is more efficient when the UE initiates communication with the SCS/AS to poll for downlink data with that period. For either of the options to work, the UE should request an Active Time that is long enough to allow for potential mobile terminated service or data delivery, e.g. to deliver an SMS.

The above text implies that it should be possible for the network to trigger the UE to initiate communication via SMS/Device triggering mechanisms. It is understood that the triggering and communication initiation takes place during the Active Time, and there is no requirement for the UE to respond to SMS/Device triggering during PSM. It is therefore assumed that the above text does not add further requirements to CT1 specification than what is covered in bullets 1-4 above.
2.2 Impacts on NAS specification
From the requirements listed in 2.1, the following updates to CT1 specification can be foreseen:

i. Procedure specification updates to introduce support of Active Time;

ii. Procedure specification updates to support periodic timer value request from the UE;

iii. Procedure specification updates for mobile reachable timer / implicit detach timer handling on the network side;

iv. Addition of requested/allocated Active time in applicable NAS messages;
v. Addition of requested periodic timer in applicable NAS messages;

vi. Possible updates to UE state specification.
2.3 Impacts on other CT1 specifications
As there currently seems to be no additional requirements to device triggering, it is not expected that 3GPP TS 23.040 will be impacted by PSM.

No requirements to impact other specification under CT1 responsibility can be seen at this point. 
3. Summary
The above discussion outlines what needs to be addressed by CRs to CT1 specifications and CT1 is encouraged to discuss whether the listing of foreseen updates is conclusive or whether additional updates can be identified.

Further changes to the solution in stage 2 can lead to additions or changes to the expected CT1 specification updates.
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