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Abstract of the contribution: This contribution documents a solution eliminating the need to transfer UDP/IP headers for uplink user plane transfer in Gb architecture.
Introduction
This document introduces a solution addressing the Key Issue 2 - Efficient support of infrequent small data transmission for Cellular IoT for the Gb based architecture. 

Uplink Stack Reduction is a method for substantially increasing increase the ratio of application layer payload to the overhead represented by the remaining layers in the protocol stack and is therefore seen to be beneficial for the EC-GSM solution.

----------------------------------- Changes--------------------

6.x
Solution x: Protocol Overhead Reduction Techniques
6.x.1
Description
6.x.1.1
General
Uplink Stack Reduction (USR) is a feature that takes advantage of the high degree to which the fields comprising the UDP/IP layers remain the same when considering successive MTC data packets sent from a given MTC device to the same MTC application server. This consistency in the content of the UDP/IP layers allows for a SGSN to retain knowledge of the UDP/IP layers received for the PDP Context of a given MTC device. When this feature is enabled the device can exclude the UDP/IP layers from the SN-PDU PDU payload when transmitting a MAR/NTR report for that PDP Context. This is possible since the SGSN will be able to re-generate the applicable UDP/IP layers and then forward the MTC Application/COAP/DTLS/UDP/IP layers (i.e. the N-PDU) to the GGSN just as if it had been received directly within an SN-PDU.
6.x.1.2
Static UDP/IP Header Information 
The PDP Context activation procedure can be used to inform a MTC device when a SGSN supports the USR feature. A MTC device that supports USR will then realize that after sending an uplink SN-PDU to such a SGSN wherein the UDP/IP layers were included in the SN-PDU PDU payload, it can exclude the UDP/IP layers in all subsequent SN-PDUs sent to that SGSN for that PDP Context. 

· This is possible since UDP/IP headers will essentially be static as the same application layer server will be receiving MAR/NTR reports from the same MTC device for as long as the corresponding PDP Context remains activated (i.e. only the content of the Data field and Length field in the UDP/IP headers will change when considering successive MAR/NTR reports sent to the same application server. 

· By keeping the UDP/IP layers present within the first uplink SN-PDU sent after PDP Context activation the MTC device allows the SGSN a convenient way of determining the static content of the UDP/IP layers (e.g. the UDP source port number applicable to MAR/NTR reports sent by the MTC device will not be known at the point of completing the PDP Context activation procedure and so the SGSN must receive at least one SN-PDU wherein the SN-PDU payload includes the UDP/IP layers).

· When deciding whether or not to exclude the UDP/IP layers from a given uplink SN-PDU, the MS implementation will know if the UDP port value associated with that SN-PDU is different from the UDP port value associated with the previously transmitted uplink SN-PDU. If it is different then the MTC device simply includes the UDP/IP layers in that UL SN-PDU.

· For the case where USR is enabled the MTC application server may decide to change the uplink UDP port currently in use by a given MTC device. After being informed of the new UDP port the device responds by immediately including the UDP/IP layers in the next uplink SN-PDU it sends.

6.x.1.3
SGSN and Device Management of a USR Profile
A SGSN indicates it supports USR on a per PDP Context basis by including an “USR Status” indicator = Supported within an Active PDP Context Accept message (e.g. using a spare bit within the Quality of Service IE). 

· Upon receiving a USR Status indicator = Supported indication a MTC device that supports USR enables it by sending the serving SGSN at least one SN-PDU for that PDP Context wherein the UDP/IP layers are included in the SN-PDU payload. 

· The SGSN enables USR for that PDP Context upon receiving a SN-PDU wherein the UDP/IP layers are included in the SN-PDU payload.

· Upon enabling USR for a given PDP Context the MTC device retains knowledge of the enabled status for as long as it retains that PDP Context.

· Upon enabling USR for a given PDP Context the SGSN retains knowledge of the corresponding UDP/IP layers for as long as it retains that PDP Context.

· A MTC device will be assigned a NSAPI value in the set {5, 7, 9, 11} as per legacy operation. As such, once it enables USR a device sets the NSAPI value in the SN-PDU header to its assigned value + 1. This allows the SGSN to determine when it has to re-generate the UDP/IP layers for the corresponding PDP Context and thereby produce a N-PDU that can be further processed (forwarded to the GGSN).

· A SGSN can disable USR at any time by sending the MTC device a Modify PDP Context Request message that indicates USR is not supported.

· Upon deciding to perform a Routing Area Update (RAU) a MTC device shall consider USR to be disabled (for all PDP Contexts) since the RAU may result in establishing a new SGSN which does not yet know the static content of the UDP/IP layers. 

· Upon receiving a RAU Accept indicating the USR feature is enabled, the MTC device enables USR for a given PDP Context by sending the serving SGSN at least one SN-PDU for that PDP Context wherein the UDP/IP layers are included.
6.x.1.4
Regenerating the UDP/IP Layers
For the case where the USR feature is enabled for a given PDP Context the MTC device includes the UDP/IP layers present within at least the first uplink SN-PDU sent after PDP Context activation/modification. The MTC device can then omit the UDP/IP layers when sending subsequent SN-PDUs corresponding to that PDP Context. 

· An indication of when the USR feature has been applied by a device is provided by the NSAPI field of the SNDCP header being set to the assigned NSAPI + 1 (e.g. if the assigned NSAPI value = 5 then receiving NSAPI = 6 in the SNDCP header indicates the UDP/IP layers have been excluded). 

· When the SNDCP header indicates the UDP/IP layers have been excluded the SGSN realizes that the payload of the SN-PDU consists of the MTC Application/COAP/DTLS layers at which point it re-generates the UDP/IP layers for the corresponding PDP Context. The result is that a N-PDU consisting of the MTC Application/COAP/DTLS/UDP/IP layers is created which can then be relayed to the GGSN. 

· Note that the size of a SN-PDU is determined by the size of the information field of a LLC‑PDU consisting of a LLC UI frame. N201-U determines the maximum size of this information field (see 3GPP TS 44.064) and may be as large as 1520 octets as established using legacy XID Exchange negotiation (default = 500 octets for LLC SAPI = 3, 5, 9 11). As such, a SN-PDU containing a N-PDU consisting of the MTC Application/COAP/DTLS/UDP/IP layers is expected to almost always be mapped into a single LLC PDU.

· XID Exchange (XID) is typically done shortly after completion of the PDP Context activated for use by an MTC device but may be done at any time prior to using the corresponding PDP Context.

· It is expected PCOMP = 0 will be indicated for SNDCP layer operation as a result of the XID procedure (i.e. no header compression or data compression is used when sending a N-PDU containing the MTC Application/COAP/DTLS/UDP/IP layers).

6.x.2 Impacts on existing nodes and functionality
Support for USR in the MS and the SGSN with the following specification impacts:
3GPP TS 24.008
Modify the Activate PDP Context Request Accept and Modify PDP Context Request messages to indicate if the SGSN supports the USR feature (e.g. using a spare bit within the “Quality of Service” IE).

Introduce new MS functionality whereby reception of such a PDP Context related NAS message results in the MS retaining knowledge of the USR feature status for the corresponding PDP Context for as long as it retains that PDP Context. 

Modify the content of a Routing Area Update Accept message to include an indication of whether or not the serving SGSN supports USR (e.g. using a spare bit in the “Additional network feature support” IE).

3GPP TS 44.065
Allow the assigned NSAPI value + 1 to be used as an indication of when the UDP/IP layers have been excluded from the payload of an SN-PDU. 

Introduce new SGSN functionality for reception of a SN-PDU corresponding to a PDP Context for which it has indicated it supports USR whereby knowledge of the UDP/IP layers included within that SN-PDU payload are retained (i.e. in this case NSAPI in the SN-PDU header will be set to the value assigned to the corresponding device). 

Introduce new SGSN functionality for re-generating the UDP/IP layers (for the corresponding PDP Context) whenever the SN-PDU header indicates the UDP/IP layers have been excluded from the SN-PDU payload.

6.x.3 Solution evaluation

The USR feature allows for eliminating the repeated inclusion of UDP/IP protocol overhead (48 octets) for Mobile Autonomous Report (MAR) or Network Triggered Report (NTR) sent over the uplink of the radio interface. USR significantly improve the PS domain traffic capacity (EC-PDTCH utilization of the uplink (see 3GPP TR 43.820)  and (b) contribute to MS power savings in that fewer radio blocks will need to be transmitted per MAR/NTR transmission.
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