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Abstract of the contribution: This P-CR proposes a solution for small data transmission without UDP/IP header to improve the transmission efficiency for radio and network resource.  
1. Introduction

Traffic model for cellular IoT is defined in Annex E of TR 45.820, and the data size is usually 20-200 bytes. While the packet header cost of CIoT small data is 40 bytes for IPv6, 20 bytes for IPv4, and 8 bytes for UDP. To support efficient small data transmission, it is necessary to consider how to reduce the packet header cost.
Therefore, this paper proposes a solution for efficient small data transmission without UDP/IP header. The proposed solution can reduce the packet header cost to improve the transmission efficiency for radio and network resource.

2. Discussion
(1) Small data transmission without UDP/IP header
Typically the small data sent from a CIoT device will also be sent to the same Application Server. Thus the fields comprising the UDP/IP layers remain the same when considering successive small data packets sent from a given CIoT device to the same Application Server. 
Considering the static character of the UDP/IP header information, the GW node and UE can store the static UDP/IP header information before small data transmission, such as source/destination IP address, source/destination UDP port. And for downlink, based on the stored header information, the GW node (C-SGN or P-GW) decides to remove the UDP/IP header of the IP packet received from Application Server, and the non-IP packet is encapsulated into GTP-U/C and sent to the UE. And the UE can recover the UDP/IP header of the received non-IP packet based on the stored header information, and forms a IP packet to send to the related application layer.
Similarly, based on the stored header information, the UE decides to encapsulate a non-IP packet without UDP/IP header into the DRB or NAS message and send to network, and the GW node recovers the UDP/IP header of the received non-IP packet, and forwards the IP packet to the Application Server.

The procedure of small data transmission without UDP/IP header can be depicted as figure 1. 
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Figure 1: Small data transmission without UDP/IP header 

(2) IP address assignment for non-IP data transmission

Another issue is the IP address assignment for non-IP data transmission. As is proposed in S2-152958, assigning and using an IP address to distinguish each UE in the AS and on the SGi interface in the PGW/C-SGN implies that the IP address assignment in the 3GPP network shall be kept. For UE with an IP stack, the UE can obtain its IP address as following:
a.
IPv4 address allocation and IPv4 parameter configuration after the attach procedure via DHCPv4 according to RFC 2131 and RFC 4039;

b.
IPv6 parameter configuration via Stateless DHCPv6 according to RFC 3736.

c.
Allocation of IPv6 prefixes using DHCPv6 according to RFC 3633.
d. Allocation of a static IPv4 address and/or a static IPv6 prefix based on subscription data in the HSS, or be configured on a per-user per-APN basis in the DHCP/Radius/Diameter server.
To keep small impact on network, it is proposed that the P-GW and UE need to support “normal” IP address assignment procedure for non-IP data transmission. And in order to support DHCP based IP address configuration, the P-GW and UE need to distinguish between DHCP messages and small data transmission. So the P-GW and UE cannot remove the IP header of the DHCP messages.
3. Proposal

It is proposed to capture the above described solutions in the TR.
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6
Solutions
6.x
Solution #: Support for small data transmission without UDP/IP header
6.x.1
Description

Editor's Note:
Describe the solutions. First Sentence should list solution corresponds to which key issue #. Sub-clause(s) may be added to capture details, procedural flow etc. 

This solution corresponds to the Key Issue 2 - Efficient support of infrequent small data transmission for narrowband Cellular IoT. And the solution is applied to the UE with IP stack.
The following figures show the procedure for PDN connection establishment for small data transmission without UDP/IP header. 
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Figure 6.x.1-1 PDN connection establishment for small data transmission without UDP/IP header
1. 
UE sends Attach request message to network for small data transmission. And the SDT information is included to indicate the request is for data transmission without UDP/IP header. Optionally the App server ID/IP address and transport protocol can be provided to network if available.
2.
C-SGN authenticates the UE or retrieves the subscription information of the UE if necessary.
3. The C-SGN selects a proper P-GW that supports the SDT without UDP/IP header, and sends the Create Session Request to the P-GW, including the SDT information.
4. The P-GW decides if the SDT without UDP/IP header is supported, and allocates IP address for the PDN connection as usual. PGW stores the APP server IP address and port number. The P-GW responds with a Create Session Response, indicating that the PDN connection for SDT without UDP/IP header has been setup. 
5. The C-SGN sends Attach accept message to UE, indicating that the PDN connection for SDT without UDP/IP header has been accept.

For uplink traffic, the UE sends a non-IP packet without UDP/IP header to C-SGN. The C-SGN forwards the non-IP packet to P-GW. And the P-GW translates the non-IP packet into IP packet according to the stored context, and forwards the IP packet to App Server.

For downlink traffic, the P-GW translates the IP packet into non-IP packet, and forwards the non-IP data to C-SGN. After receiving the non-IP packet, the UE can forward the application payload to the application layer.
This solution is also applied to the user plane based approach for small data transmission optimization.

6.x.2
Impacts on existing nodes and functionality
Editor's Note:
Capture impacts on existing 3GPP nodes and Functional elements (e.g. UE, MME, eNB, S-GW, P-GW etc.).

UE:

-
Support small data transmission without UDP/IP header.

Core Network 

-
Support PDN connection establishment for small data transmission without UDP/IP header.

-
Support small data transmission without UDP/IP header.
6.x.3
Solution Evaluation

Editor's Note:
Use this section for evaluation at solution level. Evaluation at key issue level is done in a separate clause.
The proposed solution can reduce the UDP/IP header cost to improve the transmission efficiency for radio and network resource. 
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