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Abstract of the contribution: The contribution proses to add the RDS functionality in the SMF and use it on top of Solution 1 of TR 23.724.
1.
Discussion

Reliable Data Service (RDS) is a protocol that provides reliable data transport between a UE and the CN. The protocol is used for unstructured bearers to provide a level of reliability and multiplexing that is usually provided by protocols such as TCP.
TR 23.724 Solution 1 is for small infrequent small data transfer via NAS-SM via N6, other solutions such as solution 30 add data transfer via NEF and solution 11 provides extended buffering in the SMF.
When RDS is enabled for a PDU session the RDS layer is responsible for buffering and retransmitting data until it is acknowledged by its peer in the UE or network. Currently in EPS RDS can be located in 2 different network entities, SCEF and PDN GW.

This solution proposes to add RDS as functionality of the SMF, providing a single entity in the network to handle the RDS protocol irrespective of the routing of user data into the network (API or N6). By aligning RDS with the entity that provides buffering, the number of buffering entities in the network can be reduced.

2.
Text Proposal
It is proposed to include the following solution in TR 23.724.
**** Start of Change ****
6.X
Solution #X: Reliable Data Service support in the SMF 
6.X.1
Introduction
6.X.1.1
General

This solution corresponds to Key Issue 8: Support of the Reliable Data Service, building on Solution 1 Infrequent small data transfer via NAS-SM and N6 and solutions for NIDD API data delivery for Solution 1 (e.g. solutions 20 or 30), and optionally taking advantage of Solution 11: Extended buffering in SMF to consolidate buffering functionality. 

To maintain functionality equivalent to RDS in EPC, as described in the KI, the following aspects are noted:

-
In the UE, RDS functionality resides in NAS, and

-
In EPC, RDS functionality resides in the SCEF and P-GW.

A single RDS implementation remains located in NAS on the UE and, in order to allow a single implementation of RDS in the network, it should be at a common point on the data path, regardless of the routing of data in/out of the network, i.e., the SMF (depending upon the solution chosen for data delivery via T8 APIs).

An example protocol stack is shown in Figure 6.X.1.1-1.
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Figure 6.X.1.1-1: Reference RDS Protocol Stack

The RDS functionality requires data buffering, e.g., for holding data for retransmission: the network end point for RDS can be aligned with the network entity that performs extended buffering (see Solution 11 in clause 6.11), therefore reducing the number of network entities that require data buffering capability.

6.X.1.2 
Architecture reference models

6.X.1.2.1 
Non-roaming reference architecture

Figure 6.X.1.2.1-1 shows the non-roaming reference architecture with the entities that hold the RDS endpoint shaded.
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Figure 6.X.1.2.1-1 Non-roaming architecture for RDS in SMF
6.X.1.2.2
Roaming reference architecture

For the roaming reference architecture both home routed and local break out are considered in Figure 6.X.1.2.2-1 and Figure 6.X.1.2.2-2 respectively.
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Figure 6.X.1.2.2-1 Home routed roaming architecture for RDS in SMF
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Figure 6.X.1.2.2-1 Local breakout roaming architecture for RDS in SMF

6.X.2
Functional Description
In the network the RDS service is enabled or disabled based in APN/DDN configuration. During PDU Session Establishment the UE requests a DDN and the use of RDS via the PCO included in the PDU Session Establishment Request. The acceptance of the use of RDS is signalled to the UE via the PDU Session Establishment Accept.

6.X.3
Support of interworking
EPC interworking follows the principles described in clause 6.1.3:

-
Idle-mode mobility from 5GS to EPS is based on the procedure in clause 4.11.1.3.2 of TS 23.502 [7] with the following differences:

-
The RDS configuration is transferred to the P-GW-U/UPF over N4 in Step 11 of 4.11.1.3.2 of TS 23.502 [7].

-
Idle-mode mobility from EPS to 5GS is based on the procedure in clause 4.11.1.3.3 of TS 23.502 [7] with the following differences:

-
The RDS configuration is transferred in Step 14 of clause 4.11.1.3.3 to the P-GW-C/SMF from the P-GW-U/UPF in the session modification response.

-
When data transfer via NIDD API and Nx is used, the RDS configuration is transferred between the SMF and SCEF when idle-mode mobility between 5GS and EPS occurs.

Editor’s Note: The details of the RDS state transfer between the SMF and SCEF depend upon the chosen solution for data delivery via NIDD API.
6.X.4
Procedures

6.X.4.1
PDU Session Establishment

6.X.4.1.1
General

The overall PDU Session Establishment Procedure when RDS is used is unmodified compared to the procedure described in TS 23.502 clause 4.3.2, with the following enhancements to the existing message flow:

-
PCO options to indicate use for RDS,

-
checks for whether RDS is enabled for the UE, and

-
indication to the UPF/NEF that RDS is used for the PDU Session.
When the UE performs the PDU Session Establishment procedure, it sends a PDU Session Establishment Request to the AMF along with a DNN and other information. The SMF selection process is performed and as RDS service is enabled or disabled per DNN (no changes to the selection process are required). 

The PDU Session Establishment Request message is forwarded to the SMF, which includes whether the UE is requesting the use of the RDS service in the PCO in the message. If the SMF accepts the request to use RDS then this is signalled to the UE in the PDU Session Establishment Accept message.

The subscription data for a UE includes whether RDS is enabled for the UE, and the SMF validates the UEs request to use RDS during the PDU Session Establishment.

When the SMF is selecting a UPF it takes into account the UEs request to for RDS, as during the N4 Session Establishment procedure an indication that RDS is to be used is provided to the UPF, e.g., as described as Solution 1, or when a connection between the NEF and SMF is created, e.g. as described in Solution 30.

6.X.4.2
Mobile Originated Data Transport

6.X.4.2.1 
General

The RDS protocol includes source and destination port numbers associated with the data transfer. When the data is received by the SMF the RDS protocol header is processed and removed from the data PDU. The data PDU along with port number information is then sent using N4 / Nx to the UPF/NEF and an acknowledgement of receipt of the data is provided to the SMF. The SMF then generates the RDS acknowledgement to the UE, if required.

To maintain the ordering of the data over from the UE through the system the SMF should provide the received data to the UPF/NEF in order.

The UPF/NEF uses the received port information associated with the data to route it to the correct unstructured data tunnel or AF.

6.X.4.3
Mobile Terminated Data Transport

6.X.4.3.1 
General

The AF provides unstructured data to the NEF via an API, along with RDS port numbers and whether acknowledgement is required. The NEF then forwards the received data and associated RDS information to the SMF. Similarly, for data via N6, the RDS port numbers, whether an acknowledgement is required and the data is provided to the SMF via N4 by the UPF.

To maintain the ordering of the data from the UPF/NEF through the system, the UPF/NEF should only provide the next MT PDU after acknowledgement from the SMF that it has accepted it for delivery. 

The SMF adds the RDS header to the MT data, including port numbers and whether an acknowledgment is required and sends it to the UE. If an acknowledgement is required then the data may be buffered until successfully delivered.

Once the data has been delivered the SMF informs the UPF/NEF via N4/Nx that the data has been delivered to the UE, allowing, for example, the NEF to provide notification to the AF of data delivery.
6.X.5
Impacts on existing entities and interfaces
UE:

-
Indicates use of RDS via PCO in PDU Session Establishment Request, similar to EPC.

SMF:

-
The SMF is enhanced with the RDS functionality.

UPF:

-
Support the transfer of RDS port numbers over the N4 interface

-
Optionally mapping between RDS port numbers and tunnelling protocols for unstructured data.

NEF:

-
Support transfer of RDS port numbers over the Nx interface

SCEF:

-
Support for transfer of RDS configuration during idle-mode mobility.
N4:

-
Indication that RDS is to be used when tunnel is established.

-
RDS port numbers are associated with the data transferred.

-
Transfer of RDS configuration during session modification procedure for interworking.
6.X.6
Evaluation

Editor's note: This clause provides an evaluation of the solution.

**** End of Changes ****
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