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Abstract of the contribution: This contribution proposes to document an update to Solution for Infrequent Small Data.
Introduction

TR 23.799 has captured key issue 4 on session management. 

This key issue addresses the scenario for users sending infrequent small user data with minimal signalling.

Requirements under the Key issue 4 addresses “transfer infrequent small user data”. The requirements are stated:

-
How to efficiently transmit and receive infrequent small amounts of data through the Next Generation System, including studying whether sessions need to be established to enable such services.

-
The solutions should allow for unidirectional transmission (i.e. uplink or downlink only transmission), efficient security mechanisms depending on user and/or operator needs, different options for addressing, charging, policing, inter-operator interworking.

Discussion

The solution 4.18 was captured in the TR. The requirements for infrequent small data mentioned in the key issue was considered. The solution is based on reusing the Inactive ‘state’ which is expected to be defined by RAN and also applicable for Small Data transfers. In this way a unified handling of sessions is reached.
In the Rel 13 specification the requirements for battery savings in context of MTC have been put forward as requiring battery life times of up to 10 years. These extreme battery life times may be required for some devices installed in remote places. Special adaptations in Rel 13 to such devices include the solutions based on eDRX or PSM mode. These solutions include devices being unreachable for long times. The expectation of infrequent small data may be that the device is prone to battery savings due to the infrequent nature of the applications. This may apply to both uplink and downlink. In general, it may be expected that the MT data is even less frequent as stated in the 22.368 stage 1 requirement for Infrequent MT data.

Furthermore, devices may be more or less mobile, ranging from stationary devices such as e.g. the Smart Home with devices attached to refrigerators to highly moving devices in vehicles. The combination of high mobility and infrequent data with battery saving requirements may need further considerations.

The Solution 4.18 for Infrequent Small Data, uses the method of Inactive state in the AN. From the CN point of view the UE will be in Connected mode. Therefore, the CN will forward any received packets towards the AN immediately. It is then the responsibility of the AN, if the UE is in Inactive state, to store the packet, to page the UE if needed and deliver the packet to the UE when reachable. 
It is proposed to amend the Solution 4.18 for Infrequent Small Datato uses the method on Inactive state in the AN except for battery saving UEs. 

Assumptions:

· the network learns device’s mobility pattern and power saving functionality and adapt accordingly
· for battery saving UEs, the packet is stored in the CN until there is an indication that the UE is reachable. CN CP function uses messages similar to Rel 13 Suspend/Resume as well as DRX parameters to identify when UE becomes reachable.
This solution is presented in the updated text below.
Conclusion

Proposal

It proposed to amend the solution 4.18 for infrequent small data in chapter 6 of TR 23.799. 
* * * Start of changes * * * *

6.4.18
Solution 4.18: Solution for Infrequent Small Data

6.4.18.1
Architecture description

With the 5G architecture of the Core Network (CN) there are a number of basic assumptions made for Infrequent Small Data delivery:

-
The PDU may be IP based or non-IP based.

-
The method is based on using the methods in RAN developed for 5G, specifically the "RRC Inactive Connected/Active Connected" states and potential optimizations thereof. The solution thus assumes that the AN does not release the UE context. In case the AN releases the UE context, the solution falls back to regular CN IDLE state handling.
-
CN CP UE contexts are established at attach or session setup.

-
CN CP preserves UE PDU Session contexts as long as PDU session is maintained.

-
CN UP can refrain from preserving UE state information during inactive periods for the UE. In this case CN UP context and connectivity is established when UE originated or terminated packets need be forwarded in the UP. After a packet is forwarded to/from the UE, a UE context is held for a short time in the CN UP to facilitate the server to send e.g. ACKs to/from the UE. Removing UE context from CN UP during inactivity periods and maintaining UE state only for a small fraction of the time allows the CN UP to multiplex its resources over a larger number of UEs. 
-
The solution is also based on:

· Notifications similar to Rel-13 Suspend/Resume functionality taking the length of the DRX cycle into account.

· AN sending notifications similar to Suspend/Resume to the CN.
· For UEs where the CN/AN interface is suspended, the DL PDUs are stored in the CN until an indication is received that the UE is reachable or the paging occasion occurs.
· To be able to transfer data to AN in a way that it coincides with UE’s paging occasion, it is required that CN CP function is to certain extent synchronized with the AN.

* * * Next changes * * * *

6.4.18.2.x
Downlink PDU Transfer Flow when UE is battery saving type
This clause shows how a Downlink PDU is transferred from a Data Network to a battery saving UE device that sends data infrequently.

The procedure is depicted in the Figure 6.4.18.2.x-1.
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Figure 6.4.18.2.x-1: Downlink PDU transfer

It is assumed for this procedure that the UE is attached to the network and that a PDU session is established.

1. The UE enters RRC Idle. 
2. The state change is notified to the CN as in Rel-13 in the S1AP Suspend procedure. NG MM enters Idle.

3. Application server in the Data Network transfers a mobile terminated PDU towards the User Plane Functions. In case of IP the destination address is the IP address of the UE device.
4. If the UE Context doesn't exist, the User Plane functions requests the proper Control Plane functions for the UE context. In case of IP the IP address is used to derive the proper SM function. In case that a UE Context already exists in the User Plane functions this step is omitted.
5. In case the UE is subject to functionality similar to Rel-13 PSM, the downlink PDU is buffered in the CN, the CN waiting for the AN to indicate the UE is reachable e.g. by means of Rel-13 S1AP Resume procedure, before proceeding to forward the PDU to the AN.
6. For long DRX, the Control Plane Function will be able to calculate the paging occasions assuming the CN CP function is to some extent synchronized with the AN. The Control Plane Function pages the UE. 

7. The AN indicates to the CN that the UE is reachable, e.g. using the Rel-13 S1AP Resume procedure.

8. The user plane path between AN and User Plane functions is set up. The User Plane functions is updated with the AN tunnel identifier for the PDU session.

9. The PDU is forwarded to the AN identified by the AN tunnel identifier part of the UE context. The User Plan function may enforce e.g. QoS marking, rate limiting, charging etc.
6.4.18.3
Solution evaluation

Editor's note:
This clause will contain evaluation on the system impacts, e.g. UE, access network and non-access network.

* * * End of Changes * * * *
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