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Discussion
The TSG SA LS in SP-150366 asked SA2 to study CIoT: 

· To support highly efficient handling of infrequent small data transmissions (e.g. based on the traffic model in TR 45.820) with minimised overhead for system signalling without compromising e.g. security.
There are mainly two categories of solutions on how to transmit small data to the PDN. One category uses the SGi interface in way or another. Another category uses a new interface T5* or T7 to pass the small data to the MTC-IWF or SCEF for further transmission to the PDN. Solutions in the first category are 1, 2, 3, 5, 6, 10, 13, 14, and 15. Solutions in the second category are 4 and 4a. 


[image: image1.emf]UE

MME

SGW/PGW

eNB-CIoT

PDN

e.g. CIoT cloud

*-Uu

S1-MME-CIoT

S1-U

SGi

S11-CIoT

T5* / T7

C-SGN

SCEF / 

MTC-IWF

Small 

Data

Small 

Data

One IP packet

Small 

Data

Multiple Diameter messages

Small 

Data

Multiple HTTP or Diameter 

messages


Figure 1: Two types of PDN interfaces
The key issue #2 in TR 23.720 states that “it is expected that the number of such [CIoT] devices will increase exponentially but the data size per device will remain small.”  

Observation 1: From the description of solutions in the second category it is obvious (see figure 1) that passing a small data message from the UE to the PDN/CIoT cloud is likely to require multiple and larger Diameter messages (or HTTP messages) on the T5* interface or T7 interface, which in turn increases the cost of handling the small messages in the operator network. In addition, depending on protocol used outside the SCEF/MTC-IWF, additional multiple HTTP (or Diameter) messages are required to the PDN.

Observation 2: From the description of solutions in the first category it is obvious (see figure 1) that passing a small data message from the UE to the PDN/CIoT cloud is likely to require one IP packet on the SGi interface to the PDN.

Conclusion: When comparing the two categories of solutions it seems like the first category of solutions (e.g. using SGi to the PDN) has a clear advantage from an efficiency point of view. Especially when the numbers of CIoT devices have grown very large in a network the difference in transmission efficiency is obvious. 

Proposal

It is proposed to capture the following solution in TR 23.720. 
***** First Change *****
6.4.3
Solution Evaluation

This solution has got the following advantages:

1.
Re-use of existing data flows and messages to encapsulate small data payload

2.
Re-use of existing security procedures with no changes.

3.
Signalling-only small data transfer requires neither user plane resources nor combined attach

4.
Flexible SD message payload size is constrained only by RAN design 

5.
Session-less one-shot messages are efficient way to provide small data transport.

6.
Existing always-on paradigm is not affected, as this small data solution works with or without always-on.
This solution has got the following disadvantages:

1.
Complete re-use of existing implementations is not possible, but the implementation of the affected nodes needs to change for CIoT.
2.
Clear transmission efficiency disadvantage on the T5*/Tsp interfaces for passing small data to the PDN.
***** Next Change *****
6.4a.3
Solution Evaluation

Benefits of the solution are as described in clause 6.4.2 and additional benefits are described in clause 5.1.1.3.3.3.1 of TR 23.887 [6]. Drawback as listed in 5.1.1.3.3.3.1 of TR 23.887 [6], especially on impacts on nodes, are mitigated considering clean slate design for CIoT UE, CIoT RAN and C-SGN. Drawback related to queuing of DL packet is also mitigated using optimizations for High latency communications as described in TS 23.682. 
This solution has a clear transmission efficiency disadvantage on the T7 and PDN interfaces for passing small data to the PDN.

***** Next Change *****
8
Conclusions

Editor's Note:
This clause is intended to list conclusions that have been agreed during the course of the study. This may also capture the guiding principles and documentation approach for creating CRs to normative specifications within the responsibility of SA2.
It is recommended to not progress solution 4 and solution 4a any further.

***** End of Changes *****
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