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Radio Bearer Setup for Optimised Voice

1 Introduction

In GERAN, multiple header adaptation schemes will be available, including header compression and header removal. Furthermore, multiple speech codecs can be supported in GERAN cells. The final choice of header adaptation scheme and selection of codec is made by the MS. However, the header adaptation scheme chosen and codec negotiated have to be communicated to GERAN in order to configure the protocol stack for the radio bearer. In Chapter 7 of [1], this is captured in the following two issues to be solved. 

· The principle of how GERAN figures out which speech codec that has been selected in order to apply the appropriate channel coding schemes.

· The principle of how GERAN figures out whether header removal may be applied.

This document provides a solution to these two open issues. 

It is proposed that this solution shall be adopted as a working assumption in [1].

2 Proposed solution

The basic idea of the solution is to give the MS multiple configuration choices when setting up the radio bearer. Based on codec negotiation (carried out by SIP) and the MSs knowledge of the service to be provided, the MS makes its choice of codec and header adaptation scheme and informs the GERAN about this.

This functionality can be provided by modifying existing RRC messages as described below. 

It is assumed that the MS has knowledge of which codecs are supported in the cell when carrying out the SIP signalling.
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Figure 1. Setting up a packet switched radio bearer

· In the RRC CONNECTION SETUP COMPLETE message (part of the Establish RRC connection procedure in the figure above), the MS informs the GERAN about which header adaptation mechanisms it supports. This is done in the PDCP capability IE shown in Section 5.1.

· In the RADIO BEARER SETUP message, the GERAN includes configuration parameters for the header adaptation mechanisms that are provided in the current cell and supported by the MS. This information is included in the PDCP info IE in the RADIO BEARER SETUP MESSAGE. One way of doing this is shown in Section 5.2.

· In the RADIO BEARER SETUP COMPLETE message, the MS informs the GERAN about the header adaptation scheme that was elected. By selecting header adaptation scheme, the configuration parameters provided in the RADIO BEARER SETUP message are implicitly accepted. In case header removal is to be applied, the MS also includes information about which codec has been negotiated during the SIP signalling. The modified RADIO BEARER SETUP COMPLETE message is shown in Section 5.3.

Thus, in the RADIO BEARER SETUP COMPLETE message, the MS informs the GERAN about which header adaptation scheme to apply and which codec is to be used (in the case of optimised voice).

3 Conclusion

The solution presented in this document overcomes the problem of informing the GERAN about the header adaptation scheme to be used. In the case of optimised voice it also provides a way of conveying the codec negotiated to the GERAN. 

It is proposed to include the solution into section 7.2.2.1.1 and in a new section 7.4.2.2 in the TR “Support for voice optimisation for the IM CN Subsystem in GERAN” [1] and adopt it as a working assumption for both cases.

4 References

[1] GP-011408 “Support for voice optimisation for the IM CN Subsystem in GERAN”
5 Annex A: Modifications to RRC messages for speech radio bearer setup

5.1 PDCP capability IE in “RRC CONNECTION SETUP COMPLETE”

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

Support for lossless SRNS relocation
MP

Boolean
TRUE means supported

Support for Header Removal
MP

Boolean
TRUE means supported

Support for RFC3095
MP

Boolean
TRUE means supported

5.2 PDCP info IE in “RADIO BEARER SETUP”

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 window size
CV Lossless

Integer (255, 65535)
Maximum PDCP sequence number window size. The handling of sequence number when the Max PDCP SN window size is 255 is specified in [23]. 
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 Adaption information
OP
1 to <maxPDCPAlgoType>

Indicates whether header adaptation algorithms can be offered by the RAN.

>Header Removal supported
OP


Indicates if Header Removal is supported or not.

>>Header Removal specific parameters
MD


Any Header Removal specific parameters, such as RTP information

>RFC3095 supported
OP


Header compression according to IETF standard RFC3095

>>>Max_CID
MD

Integer (1.. 16383)
Highest context ID number to be used by the compressor.

Default value is 15.

>>>Profiles
MP
1 to <maxROHC- Profiles>

Profiles supported by the decompressor.



>>>>Profile instance
MP

Integer(1 .. 3)
Supported profile types. At least four spare values.

>>>MRRU
MD

Integer (0 .. 65535)
Maximum reconstructed reception unit. Default value is 0 (no segmentation).

>>> Packet _Sizes_Allowed
OP
1 to <maxROHC- PacketSizes>

List of packet sizes that are allowed to be produced by RFC 3095.

>>>>Packet size
MP

Integer (2 .. 1500)
Packet size as defined in RFC 3095.

>>>Reverse_Decompression_Depth
MD

Integer (0..65535)
Determines whether reverse decompression should be used or not and the maximum number of packets that can be reverse decompressed by the decompressor. Default value is 0 (reverse decompression shall not be used).

5.3 “RADIO BEARER SETUP COMPLETE”

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

Message Type
M

Message Type


MS information elements





RRC transaction identifier
M

RRC transaction identifier 


Integrity check info
C

Integrity check info 
IE shall be set to the used signalling radio bearer identity when the encoded RRC message is used as the MESSAGE parameter in the integrity protection algorithm

Uplink integrity protection activation info
O

Integrity protection activation info 
This IE contains the time, in terms of RRC sequence numbers, when a new integrity protection configuration shall be activated for the signalling radio bearers

RB Information elements





Header Adaptation info
M


Specifies which header adaptation algorithm the MS chose for the RB.

>Header Removal
OP


If this IE is included then RFC 3095 supported cannot be included.

>>Codec negotiated
M

Enumerated (HR, FR, EFR, AMR)
Indicates which codec was negotiatated by SIP for this radio bearer. 

4 spare values.

>>Header Removal specific parameters
M


Here, the source and destination IP address could be included, as well as UDP port number if not conveyed to the RAN by another method.

>RFC 3095
OP


If this IE is included then Header Removal supported cannot be included.







COUNT-C activation time-FFS
O

Activation time


Used for radio bearers mapped on RLC-TM. Only applicable if the UE is moving to CELL_DCH state due to this procedure

Radio bearer uplink ciphering activation time info


RB activation time info


This IE contains the time, in terms of RLC sequence numbers, when a certain configuration shall be activated, for a number of radio bearers



Uplink counter synchronisation info(FFS)
O




>RB with PDCP information list
O
1 to <maxRBallRABs>

This IE is needed for each RB having PDCP in the case of lossless SRNS relocation

>>RB with PDCP information
M

RB with PDCP information




>START list
M
1 to <maxCNdomains>

START [40] values for all CN domains.

>>CN domain identity
M

CN domain identity
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