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Abstract of the contribution: This P-CR proposes to remove two FFSs in solution 7.1.3.4.3.2 (Network Assisted Power Saving) to move forward to complete the solution.
Discussion
The solution in clause 7.1.3.4.3.2 in TR 23.887 introduces two new timers, UE power saving active timer and UE power saving wakeup timer. To remove the FFS related to the relation to time controlled, it is proposed to correspond the value of UE power saving active timer to communication window as defined in TR 23.888 clause 5.9. In addition it is proposed to add the statement that the network shall not allocate UE power saving active time and UE power saving wakeup time for a certain time period. This time period corresponds to forbidden time interval in the time controlled feature, as defined in TR 23.888 clause 5.9.

Furthermore it is proposed to remove the FFS related to support for roaming by adding the statement that in roaming scenarios, the local network operator may alter UE power saving active time and UE power saving wakeup time based on local criteria but shall not alter the forbidden time interval pre-defined in the home network.

Proposal

>>>Begin of change<<<
7.1.3.4.3.2
Solution for UE power optimization: Network Assisted Power Saving
7.1.3.4.3.2.1
Description

Lots of UEs (e.g. MTC devices for vendor machines, electricity metering, weather sensors,  water level sensors, sensors for monitoring stress levels in buildings, bridges, etc) have expected scheduled communication pattern where the M2M device and the Application server communicate only at regular intervals only (e.g. once a day or once a week etc). There is a possibility to save energy if the UE detaches in between these occasions, as well as reducing the usage of network resources. As a service the operator may offer the M2M service provider a possibility simplify such regular communication. Based on agreement for how often the communication shall occur, the operator pre-configures information in the network and optionally the UE for assisting regular attach/detach of the UE. A UE may at any time attach to the network and initiate additional communication if needed, i.e. there is no enforcement of the regular intervals and it is just a service to facilitate UE power saving at regular communication models. 

Network Assisted Power Saving (NAPS) solution provide a mechanism to enhance the existing Network Initiated Detach procedure for such scenarios. This function allows the network to provide (e.g. through Attach/Detach message) the UE with a new timer - which means that UE should re-attach to the network when the timer expired. 
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Figure 7.1.3.4.3.2.1-1: Network Assisted Power Saving

As the UE detachment and re-attachment is performed with network controlling, it is possible for UE battery saving and network signalling optimization while keeping a network control of when the UE shall perform re-attaching.

The following two timers are introduced by this function. The value of the timers is enforced by MME or SGSN, based on the explicitly UE request, the subscription, and/or the operator's policies. 

-
UE power saving active time: this time indicates how long the UE would like to stay as attached (either active or idle mode) with the network. The time can be in the format of the time of day, the number of seconds/minutes/hours, or an absolute time, e.g. time since 1970-01-01. The UE power saving active time may be proposed by UE, and enforced by the network. The UE power saving active time shall be reset every time the UE been active (e.g. every time the UE goes from READY state to STANDBY or ECM-CONNECTED to ECM-IDLE). The UE power saving active time is used by the UE to indicate to the network when it can be detached, e.g. after the UE power saving active time expired.

-
UE power saving wakeup timer: this is the time when the UE is supposed to perform re-attachment procedure from detachment. Anytime before the timer expiration, the UE may perform re-attachment when it is needed. The UE power saving wakeup timer can be in the format of the time of day, the number of seconds/minutes/hours, or an absolute time, e.g. time since 1970-01-01. The UE power saving wakeup timer is set based on the UE request, the network policy, and the subscription at every time the UE is attached/detached. 

NOTE 1:
The UE power saving wakeup timer is not same as the existing back-off timer, which is assigned by network during network congestion situation, to order UE not coming back to the network before the timer expires, i.e. while UE running the UE power saving wakeup timer the UE is still allowed to perform Attach before the timer expires e.g. for the purpose of MO communication.
NOTE 2:
UE power saving active time corresponds to communication window in the time controlled feature. The network shall not allocate UE power saving active time and UE power saving wakeup time for a certain time period. This time period corresponds to forbidden time interval in the time controlled feature.

NOTE 3:
In roaming scenarios, the local network operator may alter UE power saving active time and UE power saving wakeup time based on local criteria but shall not alter the forbidden time interval pre-defined in the home network.

Editor’s Note:  How to provision time values in the network is FFS.

Editor’s Note:  How this solution provides added value compared to OTT solutions is FFS.  

>>>End of change<<<
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After UE is detached by network, the MME Informs SCS-x when it should approach UE if the MME receives Downlink Triggering request; by this, the MME can aggregate traffic into desired time frame when network load is appropriate.







13. Detach Accept (a new flag indicating Wakeup timer is accepted may be needed)







8. Detach Request (Wakeup timer, which based on power saving scheme, e.g. if 2, timer is then less than 24 hour)







5. Attach Accept







7. Create Session Response







6. Create Session Response







5. Create Session Request







4. Create Session Request







3. Update Location Ack. (power saving scheme or infrequent communication scheme: 1, 2, 3; where 1 maybe mapped to 8 hours, 2 maybe mapped to 24 hours...)







2. Update Location Request







1. Attach Request (Active timer, Capability flag for power saving)







SCS-3







SCS-2







SCS-1







MTC-IWF







PGW







SGW







HSS







MME







UE












