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Abstract of the contribution: Discussion and proposal to support multiple SCS-AS connection for NIDD via SCEF.

1. Introduction
This paper discusses and proposes how to support multiple SCS/AS connection to the UE via SCEF connection for Non-IP data delivery. It is analyzed how to bind related identifier in each entity and route to the target entity.
This discussion has assumed the MME has only one SCEF connection for the UE as SA2 agreed and specified this in the last meeting even though the CR was technically endorsed. (See S2-154400)
2. Discussion
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Fig.1 exchanged parameter during NIDD configuration

In order to use NIDD via SCEF, NIDD configuration is required to establish connection between MME and SCEF, and between SCEF and SCS/AS. 

SCS/AS has External ID which indentifies UE in SCS/AS. SCS/AS allocates SCS/AS Ref. ID for each connection to the SCEF for the UE. 

SCEF received External ID from SCS/AS which identifies UE in SCEF. SCEF allocates SCEF Ref. ID to the request of SCS/AS Ref. ID for the UE, so the SCEF has binding information for the SCEF Ref. ID and SCS/AS Ref. ID. The SCEF Ref. ID is sent to MME by meditation of HSS and the SCEF receives MME address for the SCEF Ref. ID.  Hence SCEF Ref. ID can be used as connection ID between MME and SCEF. SCEF can identify which connection between SCEF and SCS/AS is related with the UE: SCS/AS Ref. ID, and which connection between SCEF and MME is related with the UE: SCEF Ref. ID. 

NOTE: Connection establishment between MME and UE is not discussed in the paper. It is independent to the connection between MME and SCEF, and SCS/AS.

In summary the association is established as follows:
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Fig.2 Connection established between MME and SCEF and SCS/AS and binding 

Multiple SCS/AS to the SCEF

It is possible SCEF has association with multiple SCS/AS. In that case, two options could be considered

Option 1) SCEF allocates SCEF Ref. ID per request of SCS/AS Ref. ID for the UE

In this option, MME can have multiple SCEF Ref. IDs. The connection information stored in the entities should be:
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NOTE: External ID from each SCS/AS can be same.

Option 2) SCEF allocates only one SCEF Ref. ID and SCEF binds all SCS/AS Ref. ID for the UE to the SCEF Ref. ID.

In this option, MME can have only one SCEF Ref. IDs. The connection information stored in the entities should be:
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 NOTE: External ID from each SCS/AS can be same.
How to support MT NIDD via SCEF
For both options, MT NIDD does not matter since SCS/AS sends the data with indicating SCS/AS Ref. ID, and SCEF has associated SCEF Ref. ID for the SCS/AS Ref. ID to the particular user. Then SCEF sends the data to the MME with SCEF Ref. ID, and MME can idenfity which UE is the target UE by checking SCEF Ref. ID. It does not matter whatever we take solution for SCEF connection establishment (EMM or ESM) between UE and MME, the MME can figure out the targeted UE and can route using NAS message.
UE can figure out where the MT data comes from by checking the data payload or parameter in NAS message. It means the data payload or NAS message should contain SCS/AS related information to indicate the source SCS/AS. This issue is related with how to support MO NIDD via SCEF.
How to support MO NIDD via SCEF
In order to support MO NIDD via SCEF for multiple SCS/AS connections case, option 1 and option 2 have difference solutions.

For option 1)

MME has multiple SCEF Ref. IDs for the UE.  So if the MME receives MO data from the UE, the MME shall figure out where the MO data should be routed to which SCEF Ref. ID. Then the MME indicates the targeted SCEF Ref. ID in the MO NIDD message to the SCEF. The SCEF can figure out the SCS/AS Ref. ID of the target SCS/AS. Therefore, how the MME determines the targeted SCEF Ref. ID should be resolved.
Alternative 1: The UE indicates SCEF connection Identifier (e.g., SCEF Ref. ID) in the NAS message. So MME can determine targeted SCEF Ref. ID to SCEF, and SCEF can determine target SCS/AS Ref. ID. 
To do so, the UE and the MME need to exchange the information, and the UE should indicate the information in the NAS message.

Evaluation of Alt.1: This approach impacts on stage 3 since new NAS protocol parameter between UE and MME is required, and how to exchange the SCEF Ref. Id between the UE and the MME needs to be defined.
Alternative 2: The UE indicates target SCS/AS in the data payload, and MME sends MO NIDD message to SCEF with all SCEF ref. IDs related with the UE. Then SCEF figures it out by checking the data payload. 

In this approach, the MME does not have to determine which SCEF Ref. ID is targeted. Instaed, the UE should contain the information associated with the target SCS/AS in the data payload. The protocol could be new protocol for SCEF connectivity or MQTT-S, or proprietary protocol. The UE has stored information of the target SCS/AS with provisioning way or application level information.
Evaluation of Alt.2: This approach has less impact on MME than Alternative 1. But new protocol stack for SCEF is required. Otherwise we can decide to apply non-IP protocol defined by other SDO or proprietary protocol. It is required to define how the information associated with target SCS/AS is provided.
For option 2)
For option 2, MME has only one SCEF Ref. ID for the UE but SCEF has multiple SCS/AS Ref. IDs binded to the SCEF Ref. ID. When SCEF receives the MO NIDD from the MME with the SCEF Ref. ID, the SCEF cannot figure out which particular SCS/AS Ref. ID is related with the SCEF Ref. ID. Therefore SCEF needs more information to figure out target SCS/AS. 

Alternative 3: The UE indicates SCEF connection identifier (e.g., SCS/AS Ref. ID or SCS/AS ID) in the data payload in the NAS message. MME forwards the data payload. And the SCEF determines related target SCS/AS Ref. ID.
In this approach, UE has the idenfitier for the SCEF connection which indicates the connection between SCEF and SCS/AS, and SCEF can figure it out when the MO data is received. How the UE is provided the information could be achieved by provisioning way or application level information. The UE should contain the information in the data payload such protocol could be provided by non-IP protocol (e.g., new protocol stack for SCEF or MQTT-S, or proprietary protocol)
Evaluation of Alt.3: Alternative 3 has no impact on MME. But new protocol stack for SCEF is required. Otherwise we can decide to apply non-IP protocol defined by other SDO or proprietary protocol. It is required to define how the SCEF connection identifier is provided.

Addidtional consideration
Due to the time limit of release 13, defining new protocol stack for SCEF connection could cause delay of release 13 timeframe on stage-3 work. On the other hand, providing complete connectivity service is primary responsibility. Therefore it is proposed to define new protocol stack for SCEF connection with minimum parameter (to indenfity connection between source and target) with precluding any optimization for the connectivity. Further optimization could be done as a new SI or WI in the future release.
3. Proposal
Proposal 1) it is proposed to select alternative 3(under option 2) with new protocol stack to be defined in release 13 with minimum parameter. 
Proposal 2) According to decision made by SA2, SCEF Ref. ID manangement in the MME/SCEF needs to be captured in TS 23.682.
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