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Abstract of the contribution: This paper proposes a solution on HLcom which is using the PCC framework (i.e. provide indication through the PCC framework) in order to enhance the Application behaviour regarding to Sleeping UE.
1 Discussion

FS_HLcom has been approved and the scope of HLcom [1] in WID is for the devices that are not reachable for a long period due to Power Saving behaviour and/or low throughput bearer. This paper proposes using the PCC framework (i.e. provide indication through the PCC framework) in order to enhance the Application behaviour regarding to Sleeping UE.
During discussion on Power Saving Mode, several further issues and corresponding optimizations have been suggested and discussed (e.g. UE reachability registration, DDN signalling overload issue). However for the normative work, those features were not included in Rel-12 [2]. 
This solution is applicable when the AF/AS wants to communicate with UE which is adopting Power Saving Mode. The AF/AS may attempt to send downlink data only when the UE is reachable. If the AF/AS wants to monitor the status of UE reachability, the AF/AS may register/subscribe to the monitoring event ‘UE reachable’ towards the PCRF. The PCRF subscribe to the corresponding event, ‘UE reachable’ towards the PCEF. The PCEF subscribes to the corresponding event, ‘UE reachable’ towards the MME/SGSN.
All these subscription/events are onetime events and is used when the AF/AS needs to send downlink data to the UE. The procedure will be repeated every time the AF/AS needs to send downlink data.
This minimizes signalling in the network, in the way that UE reachability notification is only provided when needed. This solution reuse the existing procedures for subscribing to notification of events, only a new event/notification needs to be defined to be used.  
2 Proposal

It is proposed to capture the following solution to HLcom TR.23.709
***** Begin Changes *****
5.1
Solution 1: PCC based UE reachability triggered AS MT transmission 
Editor’s Note: Include a paragraph at the beginning explaining which Scenario the Solution addresses.

5.1.1
Description

This solution is an optimization for Scenario A (clause 4.1).

For some use cases it may be beneficial to handle the high latency of power saving devices on the application level by waiting with the transmission until the device becomes active. If the application can be notified when a device becomes active and can be reached over the IP connectivity, the application can start a packet transmission in the “active window”, make the communication with the device without delay and finalize the subsequent application processing promptly. This would allow a simple application logic, no or a minimum number of retransmissions, minimized load on the network and the radio interface, minimum energy consumption in the device and also a minimum of required processing at the sending side (i.e. the SCS/AS).

This approach for handling the high latency of devices is not in conflict with an optimization of DL transmission to power saving devices by buffering, but they work well together as complementary approaches. In fact, buffering may even be a prerequisite in some situations e.g. when Extended DRX is used for power saving. 

This solution is applicable when the AF/AS is able to directly use the Rx interface i.e. within the trusted operator domain. It is used when the AF/AS wants to communicate with a UE which is adopting e.g. Power Saving Mode. The AF/AS attempts to send downlink data only when the UE is reachable.
The existing PCC procedures can be used if enhanced with a new event. If the AF/AS wants to monitor the status of UE reachability, the AF/AS may register/subscribe to the monitoring event ‘UE reachable’ towards the PCRF. The PCRF subscribes to the corresponding event, ‘UE reachable’ towards the PCEF. The PCEF subscribes to the corresponding event, ‘UE reachable’ towards the MME/SGSN.
When the UE is reachable due to UE periodic TAU or service request, e.g. due to MO data transmission, the MME detects the UE reachability and informs the AF/AS through the PCEF and the PCRF. The AF/AS sends its MT data when it receives the notification that the UE is reachable. Therefore there is no retransmission issue with this solution.
This subscription/event is a onetime event and is initialized when the AF/AS needs to send downlink data to the UE.
5.1.2
Procedure
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1.   A F / AS   subscribes to   UE reachability  monitoring event    according to  TS   23.203 , TS 2 3.401 and TS 23.060  

2.   UE reachability  detection     according to  TS   23.203, TS 23.401 and TS 23.060  

3 . Sending Data  


Fig 1 MT data transmission procedure reusing PCC procedures
AF/AS may have data to send to the UE. 
1. The AF/AS uses the current procedures from TS 23.203, TS 23.401 and TS 23.060 using the new event to subscribe to the event ‘UE reachable’. 
2. When the UE is reachable (i.e. the UE performs TAU or service request, e.g. due to MO data transmission), UE reachability is informed to the AF/AS using the current procedures from TS 23.203, TS 23.401and TS 23.060  indicating the new event ‘UE reachable’.
3. The AF/AS sends MT data to the UE.
5.1.3 
Impacts on existing nodes and functionality

UE:
-
no modification 

MME:

-
Support legacy functionality ‘UE Reachability procedure’

-
Support to include new indication to PCEF and new event/notification subscribed by the PCEF, ‘UE Reachable’

PCEF:

-
Support to include new notification to PCRF and new event/notification subscribed by the PCRF, ‘UE Reachable’

PCRF: 

-
Support to include new notification to AF/AS and new event/notification subscribed by the AF/AS, ‘UE Reachable’

5.1.4
Evaluation

Benefits:
-
Existing procedures and interfaces are used
***** End of Changes *****
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