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Abstract of the contribution: Discussion and proposal to show how to support non-IP data delivery via SCEF independent to ESM procedure.
1. Introduction
So far EPS system has developed based on connectivity service between UE and P-GW, and now we have another dimension of connectivity service for connectivity utilized by SCEF. In order to support SCEF connection establishment without impact on current PDN session management, it is proposed SCEF connection to be independent with ESM procedure. 
This paper discusses and proposes how SCEF connection established based on EMM procedure and SCEF data delivery works even if there is one or more PDN connections established.
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Discussion
There are three ways to support non-IP delivery as SA2 concluded in TR 23.720: 1) SCEF connection (blue line), 2) via P-GW using Control plane optimization (red line), and 3) via P-GW using User plane optimization/release8 (green line). For 1) and 2), part of solution 2 can be used between UE and MME for non-IP data delivery. For 3), solution 18/release8 is used for non-IP data delivery over user plane bearer. For 1), the data goes to SCEF and SCEF routes to SCS/AS. For 2) and 3), P-GW encapsulates IP packet and forwards to AS. So above three mechanisms can be categorized as NIDD via SCEF and NIDD via P-GW. Whether NIDD via P-GW is on solution 2 or solution 18 relies on ESM procedure for solution 2 or solution 18. Therefore it is proposed to have distinct indication for non-IP data delivery via SCEF during the UE and the MME negotiate the capability.
Proposal 1: During the negotiation between the UE and the MME, ‘NIDD via SCEF’ needs to be indicated in the EMM message. (e.g., Preferred and Supported Behaviour in Attach/TAU)

It seems that NIDD via SCEF and NIDD via P-GW can be parallel. However, it is not introduced so far how the UE can distinguish which non-IP data should be sent via appropriate data path if there are more than two data paths for NIDD simultaneously. Therefore it is proposed to indicate which data path for non-IP data delivery is requested in the NAS message. The SCEF connection is kept independent of the ESM connection so that the MME does not have to search through all existing PDN connection to determine their PDN type.
Proposal 2: The requested data path whether SCEF or P-GW should be indicated in the NAS message for small data transmission. 
In order to use NIDD via SCEF, connection setup between UE and MME and between MME and SCEF are required. The UE and MME need to negotiate the support of NIDD via SCEF to setup the connection between the UE and the MME during EMM procedure. And the SCS/AS need to trigger NIDD configuration to setup the connection between MME and SCS/AS. As a result of NIDD configuration, MME obtains the uplink path information (SCEF ID) and downlink path information (IMSI) associated with the SCEF Reference ID, and the SCEF obtains the uplink path information (SCS/AS ID) and downlink path information (Serving MME address) associated with the SCEF and SCS/AS Reference ID. Therefore, the NIDD configuration is a prerequisite to use NIDD via SCEF. The NIDD configuration is specified in the endorsed CR (S2-154400).
So what we need to discuss is how to setup the connection for NIDD via SCEF between UE and MME. It should be done during attach procedure, and also other EMM procedure (e.g., TAU), if needed. This paper discusses and proposes with regard to two scenarios 1) NIDD via SCEF only and 2) both NIDD via SCEF and IP connection.

Example 1) The UE requests “NIDD via SCEF” only, and the MME supports NIDD via SCEF.

It is proposed to setup SCEF connection without involving ESM procedure, so Attach without ESM container can be used. The UE needs to indicate ‘non-IP data delivery via SCEF is requested’ in the Preferred and Supported Behaviour (PSB for the rest part of this paper). 
During Attach procedure
   Attach without ESM container, 
In the PSB indicates 
· Non-IP data delivery via SCEF requested 
The MME receives the Attach Request and determines the UE can use NIDD via SCEF based on operator’s configuration or policy. As a part of attach procedure, MME acquires the information associated with SCEF connection from HSS.

Attach Accept without ESM container: MME indicates the PSB as

· Non-IP data delivery via SCEF supported
The UE receives the Attach Accept and gets to know NIDD via SCEF is supported. The UE sends Attach Complete message without ESM container. After then, UE can send MO data using appropriate NAS procedure.
If MME determines the UE is not allowed to use SCEF for non-IP data delivery or it is not supported, the MME send the Attach accept message without indicating ‘Non-IP data delivery via SCEF supported’, then UE recognize the non-IP data delivery via SCEF is not supported.
NOTE: it is open to utilize Décor/e Décor to redirect the UE to appropriate core network.

Example 2) The UE requests “NIDD via P-GW” and the MME supports it.
It is nature of use ESM procedure if the P-GW is involved in the establishment of data path. Therefore Attach request message with ESM container is used to setup NIDD via P-GW. Whether this NIDD via P-GW is on control plane optimization or user plane optimization or legacy RRC establishment depends on what is supported by the UE and the MME. It is noted that NIDD via P-GW is applicable to solution 2, solution 18, and legacy release 8 connections.
During Attach procedure
Attach request with ESM container

In the ESM container, data type as ‘non-IP’, and other information element can be filled appropriately.
In the PSB

· Non-IP data delivery via P-GW requested
In the ESM container, UE shall indicate PDN type and what kind of data transmission solution is requested among solution 2, solution 18 and legacy release 8.
The MME receives the Attach request and determines the UE can use NIDD via P-GW. MME initiates bearer establishment on S11/S5 as requested in the ESM container.
NOTE 1: How to implement the ESM message is not proposed in this paper

Attach accept: MME indicates the PSB as

· Non-IP data delivery via P-GW supported

The UE receives the Attach Accept and gets to know NIDD via P-GW is supported. The UE sends Attach Complete message. After then, UE can send MO data using appropriate NAS procedure.
NOTE 2: If the UE wants to use ‘NIDD via P-GW’ on solution 2 or solution 18, appropriate indication of the CIoT EPS optimization is included in the PSB.
Example 3) The UE requests NIDD via SCEF and IP connection of control plane optimization
Both NIDD via SCEF and IP connection using solution 2 can exist simultaneously. In this case, it is assumed Control plane CIoT EPS optimization is supported for IP data and NIDD via SCEF is supported for non-IP data. It shows how the SCEF connection works unrelated to the ESM procedure.
During Attach procedure
Attach Request with ESM container

In the ESM container, data type as ‘IP’, and other information element can be filled appropriately for solution 2.
In the PSB

· Non-IP data delivery via SCEF requested

· Control plane CIoT EPS optimization preferred

The MME receives the Attach request and determines the UE can use NIDD via SCEF. And MME initiates bearer establishment on S11/S5 as requested in the ESM container.
Attach Accept: MME indicates the PSB as
· Non-IP data delivery via SCEF supported

· Control plane CIoT EPS optimization supported
And also MME can indicate allocated IP address to the UE for IP connection using Control plane optimization.
NOTE: How to implement the ESM message and how to complete ESM procedure are not proposed in this paper

The UE receives the Attach accept message, and gets to know NIDD via SCEF is supported, and the ESM container indicates establishment of the PDN connection and allocates the EPS bearer ID.

After then, UE can send MO data in regard to whether the requested data path is SCEF or PDN. In order to distinguish the SCEF or PDN data path, Uplink/Downlink NAS message shall be distinct if the data is for SCEF connection or PDN connection. If the small data comes with ‘SCEF’ indication in the NAS message, MME send the data to the SCEF via T6a. Else the MME uses the EPS bearer ID in the ‘PDN connection’ data message to send the data to the S-GW via S-11 interface.
Example 4) The UE requests NIDD via SCEF and IP connection of user plane optimization

Both NIDD via SCEF and IP connection using solution 18 can exist simultaneously in a similar manner of above case.
During Attach procedure

Attach request with ESM container

In the ESM container, data type as ‘IP’, and other information element can be filled appropriately for solution 18.

In the PSB

· Non-IP data delivery via SCEF requested

· User plane CIoT EPS optimization preferred
The MME receives the Attach request and determines the UE can use NIDD via SCEF. And MME initiates bearer establishment for solution 18 as requested in the ESM container.
Attach Accept: MME includes ESM message to establish user plane bearer, and indicates the PSB as

· Non-IP data delivery via SCEF supported

· User plane CIoT EPS optimization supported

The UE receives the Attach accept message, and gets to know NIDD via SCEF is supported, and the ESM container indicates establishment of the PDN connection and allocates the EPS bearer ID. The UE sends Attach Complete message with appropriate ESM message for user plane bearer establishment.

After then, UE can send MO data as NAS message if the requested data is non-IP type. Otherwise the UE can send MO data as current user plane bearer works. 
Other consideration) What if NIDD configuration has not been completed after the UE performs attach procedure

MME needs to perform NIDD configuration as specified in technically endorsed CR S2-154400 before transferring non-IP small data to/from the UE. The configuration procedure is triggered by SCS/AS, and as a result of this procedure MME have association with UE and SCEF. After MME completed NIDD configuration and the UE attached with NIDD via SCEF preference, non-IP small data can be delivered successfully via SCEF. Whether the NIDD configuration is completed or not the MME accepts the attach request with NIDD via SCEF indication in the PSB.
It is possible scenario that the NIDD configuration hasn’t been completed even though the UE attached. In this case, UE can send MO data but MME should reject the MO data with appropriate NAS cause value. It is required a new NAS message. So the UE receives failure message for MO NIDD due to there is no NIDD configuration, the UE can try to use other data transmission solutions using ESM procedure (e.g. initiates bearer establishment for solution 2 or solution 18, or normal user plane) or just wait for until MT data comes from SCS/AS which implies NIDD configuration is completed. Solution 2 is mandatory for NB-IoT UE and non-NB-IoT has capability of normal LTE service so that at least one alternative to send data always exists. If the UE performs like example 3 or 4, connectivity is not an issue anymore. If we consider the UE uses only NIDD via SCEF not IP connection, NIDD configuration completion is prerequisite condition.
Observation: Issue on incompletion of NIDD configuration can be solved as the UE can use other data transmission solution. It is implementation option. 
Proposal 3: When uplink SCEF data cannot be delivered because the MME knows that there is no NIDD configuration for that UE, a new NAS message is used to inform the UE. Upon receipt, the UE shall not attempt SCEF data transfer until the UE gets to know NIDD configuration of SCEF is completed (e.g., The UE receives the data for SCEF connection)
3. Conclusion

Proposal 1: During the negotiation between the UE and the MME, ‘NIDD via SCEF’ needs to be indicated in the EMM message. (e.g., Preferred and Supported Behaviour in Attach Request)

Proposal 2: The requested data path whether SCEF or P-GW should be indicated in the NAS message for small data transmission.
Proposal 3: When uplink SCEF data cannot be delivered because the MME knows that there is no NIDD configuration for that UE, a new NAS message is used to inform the UE.
Conclusion: 
Proposal 1 needs to be captured in the revision of technically endorsed CR S2-154452
Related CR: S2-160420
Proposal 2 needs to be captured in the 23.401 and stage 3 specification.

Related CR: S2-160421

Related LS: S2-160207 from CT WG1: LS on questions on CIoT
Proposal 3 needs to be captured in the 23.401

Related CR: S2-160421
[image: image2.png]UE

eNB

SCS/AS

T6a
MME SCEF
\Sll
S1-U
S-GW P-GW
SGi

AS





3GPP

SA WG2 TD


