

SA WG2 Temporary Document
Page 3

[bookmark: OLE_LINK4][bookmark: OLE_LINK3][bookmark: OLE_LINK2][bookmark: _Toc463017322][bookmark: _GoBack]SA WG2 Meeting #127-Bis	S2-185212
Newport Beach, CA, USA, 28 May – 1 June 2018	(was S2-183631)
Source:	Intel
Title:	Update to solution#4 on Reliable Data Service Support
Document for:	Approval
Agenda Item:	6.9
Work Item / Release:	FS_CIoT_5G / Rel-16
Abstract of the contribution: The contribution proposes update to solution#4 (Reliable Data Service Support) and resolves Editor’s Notes.
1	Proposal
It is proposed to add following updates to solution#4 to the TR 23.724 0.2.0. 


################### TEXT PROPOSAL FOR THE TR 23.724 ########################

[bookmark: _Toc508784198]6.4	Solution 4: Reliable Data Service Support
[bookmark: _Toc508784199]6.4.1	Introduction
This solution addresses the Key Issue 1 - "Support for infrequent small data transmission" and Key Issue 8 - "Support of the Reliable Data Service".
[bookmark: _Toc508784200]6.4.2	Functional Description
[bookmark: _Toc508784201]6.4.2.1	Support of Reliable Data Service
The Reliable Data Service is used by the UE and NEF for reliable small data delivery of unstructured PDU. The service provides a mechanism for the NEF to determine if the data was successfully delivered to the UE and for UE to determine if the data was successfully delivered to the NEF. When a requested acknowledgement is not received, the Reliable Data Service retransmits the packet. Support for Reliable Data Service (RDS) incurs the following functionality:
-	Use of NAS transport between UE and AMF for small data delivery. This applies to both 3GPP and non-3GPP accesses.
-	Support for AMF determining the NEF for a given UE.
-	Support for subscription checking and actual transmission of MO/MT small data delivery by the NEF to the AF/UE.
-	Support for MO/MT small data delivery for both roaming and non-roaming scenarios.
-	Support for unstructured PDU.
-	Support for API exposure for Reliable Data Service towards 3rd party application provider.
During registration procedure, a UE that wants to use RDS provides "RDS supported" indication over NAS signalling indicating the UE's capability for support of RDS. "RDS supported" indication indicates whether UE can support reliable small data delivery over NAS via 3GPP access or via both 3GPP and non-3GPP access. If the core network supports RDS functionality, the AMF includes "RDS supported" indication to the UE, and whether RDS delivery over NAS via 3GPP access or via both the 3GPP and non-3GPP access is accepted by the network.
RDS packets are transmitted over NAS without the need to establish data radio bearers, via NAS transport message, which can carry RDS payload. PDU session establishment is not needed. UE and Network supports RDS protocol as specified in TS 24.250 [8]. When the RDS is enabled, a protocol is used between the end-points, i.e. between UE and NEF. The protocol uses a RDS header to identify if the packet requires no acknowledgement, requires an acknowledgement, or is an acknowledgment and to allow detection and elimination of duplicate PDUs at the receiving endpoint. Also Port Numbers in the header are used to identify the application on the originator and to identify the application on the receiver.
Editor's note:	Whether the solution can support IP PDU is FFS.
[bookmark: _Toc508784202]6.4.2.2	Architecture to support RDS over 5GC
Figure 6.4.2.2-1 shows the non-roaming architecture to support RDS using the Service-based interfaces within the Control Plane.


Figure 6.4.2.2-1: Non-roaming System Architecture for RDS
Figure 6.4.2.2-2 shows the non-roaming architecture to support RDS using the reference point representation.


Figure 6.4.2.2-2: Non-roaming System Architecture for RDS in reference point representation
Figure 6.4.2.2-3 shows the roaming architecture (local breakout scenario) to support RDS using the Service-based interfaces within the Control Plane.




Figure 6.4.2.2-3: Roaming architecture for RDS over NAS – local breakout scenario in service-based interface representation 
Figure 6.4.2.2-4 shows the roaming architecture (Home Routed scenario) to support RDS using the Service-based interfaces within the Control Plane.


Figure 6.4.2.2-4: Roaming architecture for RDS over NAS – Home Routed scenario in service-based interface representation 
Figure 6.4.2.2-54 shows the roaming architecture to support RDSfor NEF using the reference point representation.




Figure 6.4.2.2-54: Roaming architecture for RDS NEF in reference point representation
NOTE 1:	For the sake of clarity, SEPPs are not depicted in the roaming figures 6.4.2.2-3, 6.4.2.2-4, and 6.4.2.2-5.
NOTE 2:	vNEF is located in the VPLMN for inter-connection with the NEF of the HPLMN. vNEF (similar to IWK-SCEF in EPC) relays data between AMF in VPLMN to NEF in HPLMN for home routed scenario.
Editor's note:	It is FFS how home roaming is supported.
Editor's note:	Interworking between NEF and UDM in the roaming scenario is FFS.
[bookmark: _Toc508784203]6.4.3	Support of EPC interworking

[bookmark: _Toc508784204]6.4.4	Procedures
[bookmark: _Toc508784205]6.4.4.1	Registration procedure supporting reliable small data delivery over NAS


Figure 6.4.4.1-1: Registration procedure supporting reliable small data delivery over NAS
1.	During Registration procedure in 5GS defined in Figure 4.2.2.2.2-1 of TS 23.502 [7], to enable reliable small data delivery, the UE includes an "RDS supported" indication in Registration Request in step 1-3 indicating the UE's capability for RDS. The "RDS supported" indication indicates whether the UE supports reliable small data delivery over NAS via current access.
2.	Step 4 to step 14 of the Registration procedure in Figure 4.2.2.2.2-1 if TS 23.502 [7] are performed. When AMF relocation happens during the Registration procedure, the old AMF transfers NEF address to the new AMF as part of UE context in step 5 of Figure 4.2.2.2.2-1.
3.	If the "RDS supported" indication is included in the Registration Request, the AMF checks subscription from the UDM for the UE on whether the RDS service is allowed to the UE. If yes and the UE context doesn't include an available NEF of the serving PLMN, the AMF discovers and selects an NEF to serve the UE. The NEF discovery is based on the following methods:
-	NEF address preconfigured in the AMF (i.e., NEF FQDN); or
-	NEF address received from the UDM; or
-	The AMF invokes Nnrf_NFDiscovery service operation from NRF to discover the NEF address as described in clause 5.2.7.3.2 of TS 23.502 [7].
	For roaming scenario, the AMF discovers and selects an NEF in VPLMN.
4.	Step 15 to step 20 of the Registration procedure in Figure 4.2.2.2.2-1 of TS 23.502 [7] are performed.
5.	The AMF invokes Nnef_RDS_Activate service operation from the NEF. The invocation includes AMF address, Access Type, GPSI (if available) and SUPI. AMF uses the NEF address derived from step 3.
6.	The NEF discovers a UDR as described in TS 23.501 [5], clause 6.3.9.
7a-7b.	If the UE context already exists in the NEF, the NEF shall replace the old AMF address with the new AMF address. Otherwise NEF retrieves RDS related subscription data using Nudm_UDM_Query and subscribes to be notified using Nudr_UDM_Notify when the RDS related subscription data is modified.
	NEF also creates an UE context to store the RDS subscription information and the AMF address that is serving this UE.
8.	The NEF responds back to the AMF with Nnef_RDS_Activate service operation response message. The AMF stores the NEF address received as part of the UE context.
9.	The AMF includes the "RDS supported" indication to the UE in the Registration Accept message of step 21 of Figure 4.2.2.2.2-1 of TS 23.502 [7] only after step 8 in which the AMF has received a positive indication from the selected NEF.
	The "RDS supported" indication in the Registration Accept message indicates to the UE whether the network allows the reliable small message delivery over NAS via 3GPP access or via both the 3GPP and non-3GPP access.
[bookmark: _Toc508784206]6.4.4.2	RDS Configuration procedure between NEF and AF/AS
Figure 6.4.4.2-1 illustrates the procedure of configuring necessary information at the NEF and UDR.
In order to avoid MO reliable small data delivery failure, the RDS configuration procedure should be performed by the AF/AS prior to the UE requesting send MO reliable small data delivery.


Figure 6.4.4.2-1: RDS Configuration procedure between NEF and AF/AS
1.	The AF/AS used Nnef_RDS_Config_Request service operation to establish routing information in UE context at NEF. AF/AS provides external identifier for UE message and reliable data service configuration information (e.g. application port number) to the NEF.
3.	The NEF used Nudr_UDM-Query_Request service operation to check if RDS configuration request for the received External Identifier is authorized, and to receive necessary information for RDS, if required.
4.	The UDR examines the Nudr_UDM-Query_Request, e.g. with regard to the existence of External Identifier and maps the external identifier to SUPI. The UDR sends Nudr_UDM_Query_Response (SUPI, Result) to the NEF to acknowledge acceptance of the RDS Authorization.
6.	The NEF usese Nnef_RDS_Config_Response service operation to acknowledge acceptance of the RDS Configuration Request to the AF/AS. If the RDS Configuration was accepted, the NEF will create an association between the External Identifier and SUPI in UE context. In the MT reliable small data delivery procedure, the NEF will use External Identifier to determine the SUPI and receiver port number. In the MO reliable small data delivery procedure, the NEF will use the SUPI, to determine AS/AF address and application port number from the UE context.
[bookmark: _Toc508784207]6.4.4.3	MO reliable small data delivery procedure


Figure 6.4.4.3-1: MO reliable small data delivery procedure
It is assumed that the UE is registered with the network.
1.	The UE sends an integrity protected NAS PDU to the AMF via AN node. The NAS PDU carries the UL RDS PDU data and indication for reliable small data delivery.
2.	The AMF checks the integrity of the incoming NAS PDU and decrypts the PDU data.
3.	The AMF determines the NEF based on the UE context and Namf_RDSTransfer service operation to send RDS PDU to NEF along with UE identity (e.g. SUPI).
4.	The NEF sends the data PDU to the AF/AS according to UE context using Nnef_DataTransfer service operation.
5.	The NEF sends RDS acknowledgement to AMF using Namf_Communication_N1N2_message_transfer service operation.
6.	The AMF encrypts the RDS Acknowledgement PDU and send to UE in DL NAS message.
Editor's note:	The details of the initial NAS message to transport the NAS payload (e.g. whether service request can be reused) are FFS and may require CT WG1 feedback.
[bookmark: _Toc508784208]6.4.4.4	MT reliable small data delivery procedure


Figure 6.4.4.4-1: MT reliable small data delivery procedure
It is assumed that the AF/AS has performed RDS configuration procedure.
1.	The AF/AS request reliable small data delivery using Nnef_dataTransfer service operation. AS/AF provides External Identifier, DL data PDU, and Reliable Data Configuration.
2.	The NEF based on UE context derive determines UE identity from UE's External identifier. NEF determines if AF/AS requested reliable small data delivery and adds RDS header to data PDU. NEF sends RDS PDU to AMF using Namf_Communication_N1N2_message_transfer service operation.
3.	If the UE is in CM-IDLE, the AMF will buffer the RDS PDU and sends paging message to AN nodes. Then the UE is paged by the AN nodes. Otherwise, step 3 and step 4 are skipped.
4.	UE responds to paging with initial NAS message.
5.	The AMF performs integrity protection and encryption to the RDS PDU.
6.	The AMF sends encrypted NAS PDU with RDS PDU to the AN node in DL NAS message.
[bookmark: _Toc508784209]6.4.5	Impacts on existing entities and interfaces
UE: 
-	Support the RDS protocol as defined in TS 24.250 [8].
AMF:
-	Support of initial NAS message to carry NAS payload (if not supported in Rel-15).
-	Support of service operation with NEF for MO/MT data transfer. Re-use of existing services provided by AMF may be possible. 
NEF:
-	Support the RDS protocol as defined in TS 24.250 [8].
-	Support of service operation with AMF for MO/MT data transfer. Re-use of existing services provided by AMF may be possible.
-	Support of service operation with AS/AF for MO/MT data transfer. Re-use of existing services provided by NEF may be possible.
-	Support of service operation with UDM/UDR for RDS configuration.
AS/AF:
-	Support of service operation with NEF for MO/MT data transfer and RDS configuration. 
[bookmark: _Toc508784210]6.4.6	Evaluation




################### END OF PROPOSAL ########################
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