SA WG2 Temporary Document

Page 2

SA WG2 Meeting #111
S2-153244
Chengdu, P.R. China, October 19-23 2015
(revision of S2-15xxxx)
Source:
Qualcomm Incorporated, Cisco
Title:
Comparison and conclusions for CIOT non-IP solutions
Document for:
Approval
Agenda Item:
5.7
Work Item / Release:
FS_AE_CIoT/Release 13
Abstract of the contribution: Proposes a way forward for the non-IP solutions proposed in TR 23.720.
1
Introduction
With TR 23.720, there are three documented solutions supporting non-IP traffic:
-
Solution 4/4A: Non-IP small data transmission via MTC-IWF

- 
Solution 10: Support for "non IP" PDN types
-
Solution 15: Support for "non IP" small data by UDP/IP header removal
This document evaluates these solutions, and proposes a way forward for the non-IP support for CIoT. 

Note, C-SGN is used this in this document interchangeably w/ MME or MME-IoT (as referenced in some other contributions).
2
Evaluation
2.1
Architecture impacts

	Solution 4/4A
	Requires MTC-IWF or SCEF deployed between C-SGN and Application Server for the non-IP data support. Correspondingly, requires new interfaces T5/T7.

	Solution 10
	No additional node required

	Solution 15
	No additional node required


Observation 1: Solution 4/4A requires more number of nodes to support delivery of non-IP data. Thus, having a greater architectural impact.
2.2
Attach and indication to the network

	Solution 4/4A
	No indication defined.  SDT-PDU has to be handled by C-SGN in a pre-defined way.   

	Solution 10
	Indicated in Attach procedure with "non-IP" PDN type

	Solution 15
	Indicated in Attach procedure with "non-IP" indicator


Observation 2: Solution 10 and 15 are more flexible, and support dynamically enabling of the non-IP support for a UE. 
2.3
Uplink non-IP packet transfer
	Solution 4/4A
	Requires UE to fill in the headers for SDT-PDU, e.g. SENDER, RECEIVER fields. 

C-SGN needs to handle the SDT-PDU headers and decide where to forward the packet by interrogating HSS of the Receiver ID.    

	Solution 10
	UE sends non-IP data directly via the transport.
C-SGN forwards packet directly via per-UE tunnel. 

	Solution 15
	UE sends non-IP data directly via the transport.
C-SGN adds UDP/IP header and send to App Server.


Observation 3: Solution 4 requires more processing at both UE side and C-SGN side for sending the uplink packet. 
2.4
Downlink non-IP packet transfer
	Solution 4/4A
	HSS needs to be queried by MTC-IWF to locate the C-SGN and obtain UE's IMSI.

It requires UE to send an extra uplink acknowledgement. 

	Solution 10
	C-SGN forwards the frame towards over the appropriate transport. 

	Solution 15
	C-SGN forwards the frame towards over the appropriate transport.


Observation 4: Solution 4 requires more processing at both UE side and network side for receiving the downlink packet. 
2.5
Protocol between C-SGN and beyond
	Solution 4/4A
	Uses either Diameter T5 or RESTful HTTP T7.
The protocol details are NOT defined yet. 

The protocol overhead with Diameter and RESTfulHTTP is large when used for small data. 
Note, In recent CT4 discussions on protocol selection for T6a/b (including 'i'), several companies have expressed concerns that although RESTful HTTP is better suited for programmable interfaces, the head-of-line blocking (due to TCP) poses a particular problem for actual signalling message processing+delivery.

	Solution 10
	Supports multiple existing protocols, e.g. GRE/PMIPv6, L2TP, GTP, IPv6 which are used on SGi (outside of 3GPP scope).

	Solution 15
	Use UDP/IP on SGi side. 


Observation 5: Solution 10 and 15 has more mature protocol support for the data forwarding between C-SGN and non-IP Application Servers. 
2.6
Specific comparison of solution 10 and 15

Based on the observation 1-5, it is obvious that solution 10 and 15 are more matured for the support non-IP for CIoT. 
The solution 10 and 15 are largely similar, with two major differences:
- The indication of "non-IP" support at Attach time.

- The choice of per-UE tunnel protocol between C-SGN and Application Server. 

As both solution are depending on a non-IP PDN establishment procedure to create the per-UE tunnel towards the Application Server, the "non-IP" PDN indication (within SM signalling) as proposed by solution 10 would be more suitable comparing to the per Attach Request (within MM signalling) as proposed in solution 15.

In addition, the choice of the per-UE tunnel protocol of solution 10 does not preclude solution 15. On the other hand, the solution 15 tunnel protocol might be a special instance of the solution 10 selections. 
Therefore, it is proposed that solution 10 should be used as the basis of non-IP support for CIoT. The solution 15 additions, if any, can be evaluated at normative phase. 

Proposal: Use solution 10 as the basis for non-IP support for CIoT. 
2. Proposed way forward
It is proposed:

- Use solution 10 as the basis for non-IP support for CIoT. 
- Evaluate at normative phase if solution 15 requires any normative stage-2 changes on top of solution 10. 

- Document the following in the TR 23.720 for the evaluation

******** Start of the first change *********
7
Overall Evaluation
Editor's note:
This clause will be further updated to provide evaluation of different solutions for each key issue.
For key issue 2 "Efficient support of infrequent small data transmission for narrowband Cellular IoT" the solutions can be grouped as follows:

Group 1: Solutions with no data radio bearer/S1-U establishment (small data over control plane)

-
Solution 2: Infrequent small data transmission using pre-established NAS security

-
Solution 3: Connectionless small data transmission with immediate return to idle

-
Solution 4/4A: Non-IP small data transmission via MTC-IWF

Group 2: Solutions with data radio bearer/S1-U establishment

-
Solution 5: UE state transition signalling reduction

-
Solution 6: User plane based solution with enhanced ECM-CONNECTED state

-
Solution 13: RRC Fast Connect for Service Request

There are other solutions, e.g. solution 10, complementing these solutions, but may be used with either group.
The evaluation of the non-IP support solutions (solution 4/4A, solution 10, and solution 15) is shown in table 7-1, and it is concluded that the solution 10 should be selected as the basis of normative work.
Table 7-1 Comparison of non-IP solutions for CIoT
	Architecture impacts

	Solution 4/4A
	Requires MTC-IWF or SCEF deployed between C-SGN and Application Server for the non-IP data support. Correspondingly, requires new interfaces T5/T7.

	Solution 10
	No additional node required

	Solution 15
	No additional node required

	Dynamic indication to the network

	Solution 4/4A
	No indication defined.  SDT-PDU has to be handled by C-SGN in a pre-defined way.   

	Solution 10
	Indicated in Attach procedure with "non-IP" PDN type

	Solution 15
	Indicated in Attach procedure with "non-IP" indicator

	Processed required for uplink data transfer 

	Solution 4/4A
	Requires UE to fill in the headers for SDT-PDU, e.g. SENDER, RECEIVER fields. 

C-SGN needs to handle the SDT-PDU headers and decide where to forward the packet by interrogating HSS of the Receiver ID.    

	Solution 10
	UE sends non-IP data directly via the transport.

C-SGN forwards packet directly via per-UE tunnel. 

	Solution 15
	UE sends non-IP data directly via the transport.

C-SGN adds UDP/IP header and send to App Server.

	Processed required for downlink data transfer

	Solution 4/4A
	HSS needs to be queried by MTC-IWF to locate the C-SGN and obtain UE's IMSI.

It requires UE to send an extra uplink acknowledgement. 

	Solution 10
	C-SGN forwards the frame towards over the appropriate transport. 

	Solution 15
	C-SGN forwards the frame towards over the appropriate transport.

	Protocol supported for the tunnel from C-SGN to Application Server

	Solution 4/4A
	Uses either Diameter T5 or RESTful HTTP T7.

The protocol details are NOT defined yet. 

The protocol overhead with Diameter and RESTfulHTTP is large when used for small data.
Note, In recent CT4 discussions on protocol selection for T6a/b (including 'i'), several companies have expressed concerns that although RESTful HTTP is better suited for programmable interfaces, the head-of-line blocking (due to TCP) poses a particular problem for actual signalling message processing+delivery.

	Solution 10
	Supports multiple protocols, e.g. GRE/PMIPv6, L2TP, GTP, IPv6 which are used on SGi (outside of 3GPP scope).

	Solution 15
	Use UDP/IP on SGi side. 


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 SA WG2.
The normative work for the non-IP support for CIoT should be based on solution 10 as documented in clause 6.10, with potential considerations to support also solution 15 (clause 6.15).
******** End of the first change *********
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