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Information Transfer and Header Removal

Introduction

The current Technical Report on Optimised Voice describes a number of techniques that can be used to ensure that the BSC and MS have the information they need to deliver voice data using Header Removal during a Multimedia call (over the IuPS interface). The text implies the information that must be available to the different entities, and by what point it is needed. This note collects this together, listing the data and the time point at which it is needed.

Proposal

Important Information

The BSC needs certain pieces of information so that it is able to apply Header Removal to a particular media stream. It will need to know the Codec used for this stream. It will also need to know the ACS selected, if the Codec is ‘AMR’. It will also need to know the Payload Type field value to be used for this stream; with Header Removal, this is not sent over the air interface during a call, and it is a value that cannot be freely chosen when reconstructing the packets. It will also need to know the Source and Destination IP addresses and ports to be used in the UDP packets that carry the media stream.

The MS will also need some information, as it is expected to “keep track” of the RTP values being used so that it is in a position to switch PDCP mode if needed in mid-call, so the MS and the BSC will need to share some information.

The BSC will need to agree with the MS on the base (or current) values for the Sequence Number and Timestamp RTP header fields. Finally, it is possible that the BSC will need to agree with the MS on the SSRC to be used for the media streams originating at the MS; whether or not this last is needed is for further study.

Important Events in IMS Call set up

There are several important events that happen during the creation of a multimedia call using the IMS. It is assumed that the GERAN knows the Codecs and channel coding schemes its transceivers can support in a given area and point in time.

At some point prior to a multimedia call, the MS will need to find out this information so that it can restrict any subsequent multimedia call control to those Codecs and Channel coding schemes that are supported by the infrastructure in its current location. This topic is covered in section 7.1 of the technical report.

Once the multimedia call control has started, there will be a point at which the MS knows the Codec it is to use for a particular media stream, the IP address of the remote media end point, and the port to which it is to send its data, as well as the port to which the remote end point will send the downstream data. The mobile application will also have decided whether or not this media stream is to be synchronised with any other, and whether or not it requires a bit-exact encoding of the packets through the RAN.

This time point will happen before the MS has requested a secondary PDP context to carry the media stream data.

The next important event comes when the MS sends the Secondary PDP Context Activation request, the SGSN sends an associated RAB Assignment message, and the BSC selects the (final) bearer (and channel coding scheme) appropriate for the traffic to be carried. In order to select the bearer, the BSC will need to know the Codec to be used (and, where this is AMR, the ACS to be used) and whether or not the Mobile Application will allow Header Removal to be applied to its media stream. Note that, until this information is available to the BSC, it cannot select the Radio Bearer appropriate to the traffic without making assumptions on the traffic. This topic is covered in section 7.3 of the technical report (for the Codec information), and in section 7.5 for the “Header Removal Allowed” condition. Section 7.2 of the report touches on some problems with ACS selection.

As a last step before traffic can be sent through the GERAN when header removal is in use, the PDCP entity in the BSC will need to know the source and destination IP addresses and ports to be used for the RTP packets it is to re-construct, and will also need to know the Payload Type, as well as base values for the timestamp and sequence number RTP header fields.

It is assumed that, during a PDCP mode change from Header Removal to Header Compression, the MS has its own count of current values for the timestamp and sequence number fields. If transmitting this information over the air interface during such a handover is to be avoided, it follows that the MS should share the information used by the PDCP entity in the BSC before the call set up is complete and traffic is carried. This is (briefly) covered in section 7.6 of the technical report. Whether or not the MS tells the BSC of proposed values within the RB Setup Complete message, or the BSC tells the MS what values it intends to use within the RB Setup Request message is not decided yet.

Section 7.7.2.1.1 of the technical report also mentions that, where there is a PDCP mode change from Header Removal to Header Compression, then disturbance of the media stream can be avoided if timestamp and sequence number values are transferred to the MS (over the air interface). Whether or not this is necessary is for further study.

In keeping with the principle that data transfer over the air interface should be minimised, it has been proposed that, during handover from the PDCP entity in one BSC to the PDCP entity in a target BSC where Header Removal is used, information on the current values for the timestamp and sequence number fields should be transferred from the current to target BSC within, for example, the RNSAP Relocation Commit message. In addition, the source and destination IP addresses and ports will be needed by the target BSC, along with information on the Codec in use and the Payload Type associated with this. It may also be necessary to transfer the SSRC value used for the media stream as well, but this is for further study. This topic is covered in section 7.7 of the technical report.

Note that this information will also be needed by the target BSC during a handover that involves a change of PDCP mode from Header Compression to Header Removal. How this information is transferred is for further study (and is not currently covered in the technical report).

Open Issues in Mid-Call

It is possible for a MS to be in “mid-call” and find that the Codec and Channel coding scheme that it was using is no longer available. This may happen either because the remote end point has requested a change in the Codec to be used, or due to “local” lack of support for this codec and channel coding scheme within the transceivers in the area into which it has moved. Whilst the current assumption is that this should be a rare event, it may occur. Section 7.8 of the technical report covers this topic. There are still open issues with this situation, and the information available to the local and remote MS and the local and remote BSC (and in what direction this information is transferred) and so this area requires further study.

Conclusions

It is suggested that the information listed in the following summary be included in a new sub-section of the technical report, after the current section 7 introduction and immediately before the current section 7.1.

Summary of GERAN/MS States for IMS Calls with Header Removal

A number of events have been identified. These are:

1) GERAN is aware of channel coding support in a given area and this support is stable

2) By this point, MS is aware of current local Codec/Channel Coding Support

3) MS has PDP Context for SIP traffic

4) MS has engaged in SIP signalling; a Secondary PDP Context Activation has not yet been requested

5) MS sends the Secondary PDP Context Activation Request; SGSN sends an associated RAB Assignment Request; BSC has not selected RB and channel coding scheme yet

6) BSC selects the final RB and channel coding scheme, and initialises the PDCP entities as part of the RB (or extended RB) setup procedure. There are two variants here

6.1) Header Removal is used

Note:
this event defines the “latest point” at which IP address/port and Payload Type information must be available at the BSC in order for Header Removal to be initialised, regardless of the technique used to deliver the information.

6.2) Header Compression (or no adaptation) is used.

7) RB Setup is complete, but media traffic has yet to begin

8) Media traffic transfer is active; the access link is stable

9) Handover occurs whilst maintaining the current PDCP mode (and the same Codec/channel coding scheme). Again, there are two variants here; 

9.1) Header Removal is used

9.2) Header Compression (or no adaptation) is used.

10) Handover occurs whilst maintaining Header Removal, but involving a change in Codec and channel coding scheme (including a change in ACS whilst maintaining AMR as the Codec)

11) Handover occurs, together with a PDCP mode change from Header Removal to Header Compression

12) Handover occurs, together with a PDCP mode change from Header Compression to Header Removal. This has two variants:

12.1) There is also an Inter-RAT change from UTRAN to GERAN

12.2) PDCP mode change without such an Inter-RAT change

13) Handover occurs, together with a PDCP mode change from Header Compression to Header Removal. There are two variants here:

13.1) PDCP Mode change from HC to HR is part of an Inter-RAT change from UTRAN to GERAN

13.2) PDCP HC to HR mode change occurs within GERAN

Note: some of these events (notably those involving complex handover cases) are not covered within the Technical Report.

Summary of GERAN/MS Information for IMS Calls with Header Removal

Data important to operation of Header Removal for PDCP entities inside the BSC and MS have been identified. These are in addition to the current information needed for normal operation of the mobile network (e.g. PDP Context identifier, and so on).

These “header adaptation specific” items are:

· Source IP address and port number from which media stream is to originate

· Destination IP address and port number to which media stream is directed

· Traffic Type information, including current Codec (and, where AMR is used, ACS values) and Payload Type field value

· Base (or current) values for timestamp and sequence number fields

· SSRC value (note that whether or not this needs to be maintained is for further study)

· Adaptation Type Requirements flags indicating whether or not the mobile application is willing to allow Header Removal to be applied; two are mentioned here (either or which implies that the application is unwilling to allow HR):

· Synchronisation Indicator

· Bit-Exact-Encoding Required
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