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1.
Introduction

This paper aims to provide a status update to CT1 about the CT1 aspects of current Stage 2 on MTCe-SDDTE. Having such a view can help CT1 plan better for the work ahead.
2.
Discussion

The highest level of service requirements for SDDTE can be summed in below extracts from 3GPP TS 22.368:
- 
The network shall allow a resource efficient registration of MTC Devices and applications on MTC Devices on the IP multimedia core network subsystem (e.g. no need of a permanently assigned ID per MTC Device)


-
The system shall provide a resource efficient way to support MTC Devices that send or receive data infrequently, i.e. with long periods between data transmissions.
-
Receiving trigger indication when the MTC Device is not attached to the network.

These are further expanded in the specific service requirements in 22.368, subclause 7.2.5 "Small data transmissions " and subclause 7.2.8 "Infrequent mobile terminated".
At Stage two, SDDTE (the WID being MTCe-SDDTE) is covered under clause 5 of 23.887 which covers:
- Small data transmissions for the following 2 Key issues:-

- Efficient small data transmission (23.887, subclause 5.1.1)
For this issue SA2 has studied 9 solutions ( 23.887 subclause 5.1.1.3.1 to 5.1.1.3.9)

· 5.1.1.3.1: Small Data Transfer starting from RRC IDLE (E-UTRAN): Use of pre-established NAS security context to transfer the IP packet as NAS signalling without establishing RRC security
Solution uses the RRC Connection Setup Complete to transfer the small data packet.
Estimated impact to CT1:
NAS, NAS-AS interactions

· 5.1.1.3.2: Optimised handling of C-plane connection for Small Data and Device Trigger Transmission without U-plane bearer establishment in E-UTRAN
Intention is to transfer SMS or small data over C-Plane and avoid setting up U-Plane dependent on the triggered MTC application.
Estimated impact to CT1:
It is noted that 23.887 (v0.9.0), subclause 5.1.1.3.2.4 notes that impacts to existing nodes and functionalities are FFS.
· 5.1.1.3.3: Standalone Small Data Service with T5/Tsp and generic NAS transport
Solution is to carry small volume of data in signalling (e.g. NAS/T5/Tsp signalling messages) with data encapsulated in a Generic NAS PDU and using generic NAS transport messages, reducing setup of U-plane, however introducing a protocol for small data transfer (SDT).

Estimated impact to CT1:
Introducing SDT to NAS

· 5.1.1.3.4: Stateless Gateway for cost efficient transmission of infrequent or frequent small data
Solution is to use "stateless" gateways - combining SGW and PGW – where only state information of active devices are maintained. Concept is to reduce signalling and reduce data retaining in NW.

Estimated impact to CT1:
No expected impacts to NAS on UE, but ESM/SM procedures in NW on context management impacted.

· 5.1.1.3.5: Downlink small data transfer using RRC message
Solution is to introduce " One-shoot-Paging procedure is used by eNodeBs to deliver the small data to the UE". This solution over the radio interface is at RRC level.

Estimated impact to CT1:
Paging and receiving of small data is at AS level. NAS-AS interactions. Assumption is NAS supports SDT.
· 5.1.1.3.6: Small Data Fast Path / Connectionless
Alternatives in this solution are either use of "Fast Path" or of "Connectionless" means. In fast path the small amount of data is to be passed by UE in idle mode never having to move to ECM-connected. Reliance is on using RRC to pass small amount of data and given sufficient information eNB can route direct to S-GW. For connectionless, the UE is given "Connection IDs" which are use at RRC level when small data is passed. The "Connections IDs" allows eNB to pass the small data to SGW
Estimated impact to CT1:
Impacts to NAS on handling routing information or "Connection IDs".
NAS-AS interaction impacts expected too.

· 5.1.1.3.7: Service Request signalling reduction by RRC message combining
This solution means to reduce the amount of over-the-air (RRC) signalling messages required in Service Request procedure, by combining the information exchanged between the UE and MME into fewer RRC messages, for instance, Service Request is piggybacked in RRC Connection Request.

Estimated impact to CT1:
Impacts are expected mainly to be in RRC.

· 5.1.1.3.8: Optimized Service Request procedure for UEs with a single bearer
Solution is applied to UEs with single PDN and single bearer, where solution is to optimise on bearer management within the network (not having to perform bearer resource modifications over S11).
Estimated impact to CT1:
No UE impacts expected.
· 5.1.1.3.9: Lean Service Request Procedure
Solution is to re-uses the AS security contexts and activates AS security together with RRC reconfiguration so that the RAB setup needs less messages.
Estimated impact to CT1:
Indication of support of Lean Service Request.
These 9 solutions can be grouped in 3 categories, namely:-
- Carrying small data in RRC/NAS messages (use pre-established NAS security)
- Connection less S1 approach

a)
Connectionless approach;

b)
Fast data path
- RRC Optimizations
- Frequent small data optimisations (23.887, subclause 5.1.2)
Note: There is some relationship with UEPCOP (UE Power Consumption Optimization)
For this issue, SA2 is studying 2 solutions

· 5.1.2.3.1: Core Network assisted eNB parameters tuning for small data transfer
Solution is for 'collabroration between MME and eNB) to optimize the setting of DRX parameters, RRC inactivity release timer etc. such as to minimize UE state transitions and thereby reduce signalling and noving from IDLE To CONNECTED.

Estimated impact to CT1:
No expected CT1 impacts.

· 5.1.2.3.2: Push Proxy/Device Agent Function for reducing heartbeat/keep-alive of applications
Solution is to introduce a proxy agent between the EPS and application servers to manage the "keep alive" signalling from and to UE.

Estimated impact to CT1:
It is noted that 23.887 (v0.9.0), subclause 5.1.2.3.2.2 notes that impacts to existing nodes and functionalities are FFS 

- Device triggering enhancements for the following 3 key issues:-

- Overload handling and Scalability for Device Triggering (23.887, subclause 5.2.1)
SA2 has documented 1 solution in 23.887 in 
5.2.1.3.1: Overload Control for Device Triggering
This concerns overload control of the Tsp and T5 interface

Estimated impact to CT1:
None expected.

- Support for T5 device triggering (23.887 subclause 5.2.2)
SA2 has documented 1 solution in 23.887 in 
5.2.2.3.1: Device Triggering using T5
Solution introduces device triggering using generic format over T5. Format of the trigger content is not specified but determined by the applications using the trigger function provided by the network
Estimated impact to CT1:
Introducing the SDT protocol.
Note: Solution of 23.887 subclause 5.1.1.3.3. will cover this solution.
- Recalling or Replacing previously submitted Trigger Messages (23.887, subclause 5.2.3)
SA2 has documented 1 solution in 23.887 in
5.2.3.3.1: Device Trigger Recall/Replace
Introducing replace and recall functionalities for the T4, T5 and Tsp interfaces for triggers initiated but needed/can be recalled or need to be replaced.

Estimated impact to CT1:
None expected.

3.
Next steps

While some summary/estimated impacts to CT1 is given above, the detail CT1 impacts that would allow CT1 work to start will only be clear once SA2 has made the decisions/conclusions on which solution to proceed with for further work in their normative specifications. 

While progress has been made at SA2#96, we deemed that Stage2 is not stability enough to start stage 3 work in CT1 for small data transmissions. Whilst on device triggering much has progressed there remains some outstanding Editor's note in present 23.887 v0.9.0.
