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Abstract of the contribution: this contribution for the FS_CIoT_5G study item proposes a key issue for high latency communication.

1
Discussion

The support for high latency communication is a key feature of the EPS enhancements introduced in Rel-13. It is an important feature for enabling power saving and as such it needs to be carried over to the 5GS. 

Most of the requirements and solutions for high latency communication captured in in TR 23.709 and TS 23.682 should be taken as baseline for the work in the FS_CIoT_5G SI. 

The following requirements should be considered:

-
Support downlink packet transmission to UEs applying power saving function;

-
Support coordination of maximum latency between the application, UE and the network.

The following solutions from EPS should be considered as the baseline:

(1) Extended buffering of downlink data
High latency communication is handled by extended buffering of downlink data in the MME (for Control Plane CIoT EPS Optimisations) or in the S-GW controlled by the MME. The MME asks the Serving GW to buffer downlink data until the UE is expected to wake up from its power saving state. If a Serving GW change is invoked, the buffered packets are forwarded and will not be lost.

Buffering of downlink data is suited to short latencies as it allows an application server to prepare and pass to the network downlink traffic to send to a UE, which can trigger the network to page that UE when it next becomes reachable to transfer that data. 
(2) Monitoring event
High latency communication may also be handled by notification procedures. The Application Server requests notification when a UE wakes up from its power saving state and sends downlink data to the UE when the UE is reachable. This notification procedure is available based on two different monitoring events:

-
Monitoring event: UE Reachability; or

-
Monitoring event: Availability after DDN failure.

Monitoring events is suited to long latencies, as an application server can then ensure that any data sent to the UE is up to date, and therefore avoiding buffering data in the network for long periods of time, during which the data may, for example, become old, stale, or irrelevant and reduce the network storage requirements for long term buffered data.
(3) Coordination of maximum latency between the Application, UE and the network

The length of the power saving intervals used by the network decides the maximum latency for a UE. The UE can provide to the network a maximum downlink latency requirement during the Attach and/or TAU procedures. An Application Server may provide a maximum latency requirement to the network via the SCEF. The MME then uses these inputs, optionally along with other requirements to set the Periodic TAU timer for the UE.

2
Proposal

It is proposed capture the points raised above in clause 5 of TR 23.274 and to implement the following changes:

* * * Start of Change * * *

5.X
Key Issue X: Support for High Latency Communication
5.X.1
Description

This key issue is to provide a solution for mobile terminated (MT) communication with UEs being unreachable while using power saving functions and a solutions for coordinating the maximum latency between the Application, UE and the network. "High latency" refers to the initial response time before normal exchange of packets is performed and may be further classified into shorter and longer latencies. That is, the time it takes before a UE has woken up from its power saving state and responded to the initial downlink packet(s).
5.X.2
Architectural requirements

This key issue addresses high latency communication in 5G system, and the following architecture requirements shall be supported:

-
Downlink packet transmission to the UE applying power saving function;

-
Coordination of maximum latency between the Application, UE and the network.
-
Exposure of UE reachability information (e.g. reachability notification or the time when the UE is expected to be reachable) via NEF to the Application Server/Function.
5.X.3
Architectural baseline

The following architectural baseline assumptions should be considered:

-
For shorter latencies i.e. when the UE is expected to be reachable shortly downlink data may be buffered in 5G network (e.g. buffered in the UPF) until the UE is expected to wake up from its power saving state.
-
The buffered downlink data can be forward, if needed, between the network function instances that provide the buffering to avoid packet loss.

-
For longer latencies i.e. when the UE is expected not to be reachable for a longer time the 5G system may support Application Server notification for when a UE wakes up from its power saving state by specific monitoring events, e.g. UE Reachability.

-
The 5G system may obtain reachability parameters (e.g. Maximum Latency, maximum response time, suggested number of DL packet for buffering etc.) from the Application Server/Function.

5.X.4
Open issues

The following issues shall be considered:

-
It needs to be studied how to support high latency communication if power saving solutions (e.g. MICO mode, etc.) or RRC Inactive are applied.
NOTE: 
The solutions of high latency communication depend upon the results of the key issue on power saving functions in the 5G system.
-
For extended buffering, it should be studied where downlink data is be buffered, and which Network Function controls the extended buffering.

-
For UE reachability information, it should be studied which monitoring events are generated.
-
Whether the 5G system should support obtaining Maximum Latency parameters from the UE via NAS signalling.
* * * End of Change * * *
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