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Negotiation of header adaptation functions

Introduction

RTP, TCP, UDP, IP protocols generate a considerable overhead when carried over the radio link. As a large part of the information that is contained in the protocol headers is constant or predictable during the connection, header compression is seen as feasible and powerful method to decrease the overhead while preserving end-to-end IP transparency. Header compression is however, not a suitable header adaptation mechanism for optimized voice in GERAN. Optimized voice application does not necessarily need the information that is carried in RTP, UDP and IP headers. Therefore, it is possible and due to spectral efficiency and legacy transceiver support reasons necessary to provide a mechanism that completely removes the transport and network protocol headers from the voice frames. This mechanism is called header removal and is defined in 43.051 as follows:

Header removal. Transport and network level headers (e.g. RTP/UDP/IP) headers are completely removed. Based on information submitted at call setup and based on information derived from lower layer (link & physical), the receiving entity can regenerate the headers. The primary application of header removal is the optimized speech bearer, and the regenerated header may not always be semantically identical to the original header.

In this document we describe how the negotiation of header compression algorithms has been described in UMTS specs and discuss about the potential modifications needed from GERAN point of view. 

Objective of 25.323

PDCP protocol standard [1] describes the PDCP function for UTRAN. GERAN and header removal are not covered in the standard at the moment. The goal is to have one single specification for PDCP common to UTRAN and GERAN, therefore GERAN specific issues should be covered in TS 25.323. 

Negotiation of Header adaptation algorithms

According to [1] every PDCP entity uses zero, one or several header compression algorithm types with certain parameter values. Several PDCP entities can use the same algorithm. The algorithm types and their parameters are negotiated by RRC and indicated to PDCP through the PDCP Control Service Access Point (PDCP-C-SAP). Compressor and decompressor initiated signaling between peer PDCP entities, during operation, is carried out in the user plane.

1.1 Identification of compressed and uncompressed headers

In PDCP header, a field called PID (Packet Identifier) is carried. This field is used to distinguish different compressed and uncompressed packet headers. PID values are assigned in the order the different algorithms are taken into use. With the PID field PDCP is able to distinguish different types of header compression packets to handle them with a correct header compression algorithm. In addition, PDCP can indicate the type of the packet within a certain algorithm. The PID table is reconfigured every time the PDCP entity is reconfigured.

Table 1. illustrates an example of the PID value allocation table when three arbitrary header compression methods (RFC 2507, Methods A and B) are configured for one PDCP entity.

PID 

Value
Optimisation method
Packet type

0
No header compression
-

1
RFC2507
Full header

2
RFC2507
Compressed TCP

3
RFC2507
Compressed TCP nondelta

4
RFC2507
Compressed non TCP

5
RFC2507
Context state

6
Method A
Uncompressed TCP/IP

7
Method A
Compressed TCP/IP

8
Method B
Uncompressed IP/UDP/RTP

9
Method B
Compressed IP/UDP/RTP

...
Unassigned value
-

Table 1: Example of the PID value allocation [1]

3.2 Header Compression

PDCP is configured during radio bearer setup. In "Radio Bearer Setup" message "RAB information for setup" IE is included. This IE may among other fields contain "PDCP info" IE (see appendix). PDCP info contains relevant information to indicate which header adaptation algorithm shall be used and to configure parameters of each algorithm. Consequently, after the radio bearer has been setup PDCP entity has been configured and PID values assigned so that different compressed and uncompressed packets can be unambiguously identified.

1.2 Header Removal

Based on RAB assignment RRC should be able to decide whether header removal is used on PDCP. The usage of header removal can be indicated to the MS during the radio bearer setup in the same way as the negotiation of header compression algorithm. For this purpose header removal should be added as an option in the "PDCP info" IE transferred during the radio bearer setup. In addition, header removal should be added as an option in "PDCP capability" IE that is needed to indicate which algorithms and which value range of their parameters are supported by the MS.

Conclusion and Proposed modifications

In this contribution we have described how header compression algorithms can be negotiated in UTRAN and identified modifications that are needed to support GERAN within the same PDCP standard. As 25.323 currently covers only UTRAN modifications are needed to include GERAN as a target radio access network. In addition, description of header removal should be added to 25.323. In the GERAN RRC standard, "PDCP info" and "PDCP capability" IEs should list header removal as one header adaptation option. 
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Appendix: Header Adaptation related RRC information elements

PDCP info

The purpose of the PDCP info IE is to indicate which algorithms shall be established and to configure the parameters of each of the algorithms.

Information Element/Group name
Need
Multi
Type and reference
Semantics description

Support for lossless SRNS relocation
CV- LosslessCriteria

Boolean
TRUE means support

Max PDCP SN
CV Lossless

Integer (255, 65535)
Maximum PDCP sequence number. Default value is 65535.

PDCP PDU header
MD

Enumerated (present, absent)
Whether a PDCP PDU header is existent or not. Default value is "present"

Header compression information
OP
1 to <maxPDCPAlgoType>



>CHOICE algorithm type
MP


 7 spare values needed, criticality: reject 

>>RFC2507



Header compression according to IETF standard RFC2507

>>>F_MAX_PERIOD
MD

Integer (1..65535)
Largest number of compressed non-TCP headers that may be sent without sending a full header. Default value is 256.

>>>F_MAX_TIME
MD

Integer (1..255)
Compressed headers may not be sent more than F_MAX_TIME seconds after sending last full header. Default value is 5.

>>>MAX_HEADER
MD

Integer (60..65535)
The largest header size in octets that may be compressed. Default value is 168.

>>>TCP_SPACE
MD

Integer (3..255)
Maximum CID value for TCP connections. Default value is 15.

>>>NON_TCP_SPACE
MD

Integer (3..65535)
Maximum CID value for non-TCP connections. Default value is 15.

>>>EXPECT_REORDERING
MD

Enumerated (reordering not expected, reordering expected)
Whether the algorithm shall reorder PDCP SDUs or not. Default value is "reordering not expected".

Condition
Explanation

LosslessCriteria
This IE is present only if the IE "RLC mode" is "Acknowledged" and the IE "In-sequence delivery " is "True".

Lossless
This IE shall be present if the IE "Support for lossless SRNS relocation" Is TRUE, otherwise it shall be absent.

PDCP capability

PDCP capability IE indicates which algorithms and which value range of their parameters are supported by the UE.

Information Element/Group name
Need
Multi
Type and reference
Semantics description

Support for lossless SRNS relocation
MP

Boolean
TRUE means supported

Support for RFC2507
MP

Boolean
TRUE means supported

Max HC context space
CV-hc_sup

Integer(512, 1024, 2048, 4096, 8192)
Maximum header compression context space in bytes supported by the UE

At least 3 spare values needed, criticality: reject

Condition
Explanation

hc_sup
Presence is mandatory if IE Support for RFC 2507 = TRUE. Otherwise this field is not needed in the message




































































































