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Introduction

This contribution is proposing changes in the TR “Support for voice optimization for the IM CN Subsystem in the GERAN”.

6 
Requirements and working assumptions for support of voice optimisation for the IMS in the GERAN

6.1
Requirements

1.
It shall be possible to use a SIP based optimised voice service with a mobile terminal supporting multi slot class 1 (1 TS in DL, 1 TS in UL).

2.
There shall be no performance degradation in coding and modulation compared to traditional circuit switched voice services.

3.

GERAN shall not interpret SIP messages.

4.

The GERAN solution shall utilise as far as possible already existing protocol means on the Iu interface for UTRAN.

4.1
Although UTRAN has no plans to deploy header removal in Rel 5, a solution shall take into consideration UTRAN developments and UTRAN architectural principles.

5.

The change between header compression and header removal shall be possible during handover.

6.

Interruptions in speech due to SIP signalling, mid call, shall be kept to a minimum. SIP compression is required.

7.

The GERAN solution shall be future proof and shall not exclude the support of multiple codecs.

8.

Whether header regeneration is carried out in the MS shall be an implementation issue.
9.
It shall be possible to identify whether the terminals has requested an optimized voice bearer or a generic radio bearer for carrying voice in the call data records (CDR).
6.2
Working assumptions

1.

It is unclear when/whether mid path transcoders for the IMS will be available between two SIP end users.

2.

TSG GERAN is responsible to develop the header removal solution for an Optimized Voice bearer.

3.
GERAN informs the MS which codecs are currently supported and the MS is in charge of identifying a single codec, which is supported by the GERAN and the other SIP endpoint (FFS). The mobile requests resources from the network.

4.
The GERAN will make the final decision whether or not header removal is possible to apply, or if a generic radio bearer will have to be used.

5.
It will not be possible to use header removal for bearers that are part of a multimedia session requiring synchronised media streams.

6.
As RTP time stamps and sequence numbers are generated in the BSS, thus there might be an offset in the generated headers across a handover event. Positive or negative slips in sequence numbers may occur in such a situation.

7.
In initial implementation it is assumed that the application that generates and receives the flow for which header removal is applied, is integrated in the terminal. Refer to 3.1.1 for the definition of an application that is integrated in the terminal.

8.
Header removal cannot be used where end-to-end encryption or integrity protection is used as it does not guarantee bit-exact transfer of traffic.

---------------------------------------------------

U N M O D I F I E D  S E C T I O N S

----------------------------------------------------

7.3 
Radio Bearer Identification for GERAN

7.3.1 
Description of problem

When GERAN is about to apply header removal, it is necessary for GERAN to identify which codec is used, as the corresponding channel coding algorithm has to be applied. Furthermore, in the case where AMR is used, GERAN must also be informed of which active codec set is used. GERAN can only handle up to four rates in its active codec set.  

Editors note: 
The relation of operation of AMR over IP and GERAN’s limited active codec set needs to be clarified in cooperation with SA2.

7.3.2 
Solutions

7.3.2.1 
Direct communication between the UE and the BSC

7.3.2.1.1 
Description of the solution

It is proposed to keep the exchange of information related to header removal completely within RRC. All required information is then transferred within extended RADIO BEARER SETUP messages as outlined in Figure 2.
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Figure 2: Extended RB set-up procedure

1. The SGSN starts the set-up of the RAB with RAB ASSIGNMENT REQUEST containing a generic QoS request as received from the UE via Session Management.

2. The BSC has no knowledge so far whether header removal could be applied to this RAB. Therefore the BSC will initiate the set-up of a generic radio bearer according to the received QoS received in RAB ASSIGNMENT REQUEST. Within the RADIO BEARER SETUP message the BSC may include an indication to the MS, that header removal is supported in the RAN (e.g.: by sending a flag "Header Removal Supported"). Note that it is FFS whether the BSC shall indicate the support of HR at that point in time. 

3. The MS has to check whether or not header removal is possible for that media stream. If this is the case, the MS sends all information needed to be able to apply header removal within a container inside the RADIO BEARER SETUP COMPLETE message to the BSC, i.e. a flag indicating "Header Removal Allowed", negotiated codec information and the RTP context.

4. The BSC detects that header removal, i.e. optimised voice can be applied. If the BSC decides to modify the (generic, not optimised) RB according to the information received from the MS in the RB set-up complete message received, it starts a RB modification  procedure by sending the RADIO BEARER RECONFIGURATION message to the MS.

If the BSC decides not to modify the RB it successfully terminates the RAB Assignment procedure instead of sending RB RECONFIGURATION to the MS.

5. MS sends back a RADIO BEARER RECONFIGURATION COMPLETE message. 

6. BSC responds to SGSN with RAB ASSIGNMENT RESPONSE.

Now the establishment of the radio link is finished and a codec-specific channel coding will be applied. After this modified setup of the radio bearer, the signalling will be continued as described in Figure 2.

For MSs only supporting 1 TS in UL and 1 TS in DL the extended RB setup procedure might look different: the MS will not support the generic RB, because the amount of data for a generic RB will not fit into one timeslot. Therefore the MS has to reject the first radio bearer setup. But it could transfer all required information within the RADIO BEARER SETUP FAILURE message to the BSC and might also include the flag “Header Removal Allowed”, which indicates to the BSC that the setup of a RB with applied header removal will be successful.
7.3.2.1.2
Pros and cons
+

no impact to CN  

+
if header removal is not to be applied to the media stream, the RB set-up procedure remains unchanged (except for the transfer of the “Header Removal Supported” flag from the BSC to the MS and the “Header Removal Allowed” flag set to false from the MS back to the BSC).

-
Two more messages will be required to setup the RB for optimised speech. However the significance of the added delay within the whole setup procedure has to be verified.
-
It is unclear how a CDR shall be generated in order to be able to charge differently for optimized voice and voice carried over a generic radio bearer.
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