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SIP transmission for a single timeslot MS

1 Introduction

This report have earlier been presented at the TSG GERAN Adhoc meeting in Munich [3].

The document presents two methods of transmitting high priority user data such as SIP on a single timeslot MS. One solution is for legacy transceivers, and the other an extension to the OS2 concept presented in [1].

The term OS2 in this document refers to the method of multiplexing optimized voice RAB with a Background RAB and/or Interactive RAB with low traffic handling priority as defined in 43.051.

The SIP signaling is user data that contains information related to the call control for a multimedia session, such as voice over IP. To support a VoIP call on a single timeslot in GERAN, the SIP messages have to be transmitted to and from the mobile station on the same timeslot as the speech. 

SIP messages may have higher priority than speech in some cases, therefore the high priority data channel will have to steal speech.

2 SIP on legacy transceivers

On legacy transceivers no new channels can be introduced. The only channel available that can steal speech is the FACCH. Most messages using the acknowledged mode of LAPDm today uses a window size of 1. To support data transfer over FACCH the LAPDm window size has to be extended, which the protocol itself are capable of. One other option could be to use RLC over FACCH instead of LAPDm which already has support for larger windows. 

For a FR channel the FACCH will have a maximum bitrate of ~9 kbps if not protocol stalling and retransmission are taken into account. It is therefore expected that the speech interruption due to SIP messages will be larger on legacy transceivers than for new transceivers.

3 SIP on new transceivers

For the new transceivers the OS2 concept presented in [1] is assumed to be present, but OS2 can not be used as it is. The OS2 concept can only multiplex data during the silence periods of the speech, which may introduce too high delay for SIP. 

The solution presented here introduces the possibility for the data transmission to steal speech, i.e. force the transmitter into a “silence” period.

The extension to the OS2 concept is:

· Addition of a new identification marker, FORCE_SILENCE.

· Addition of two new states in the forced silence domain where no comfort noise is generated, instead the speech is muted.

Otherwise the procedures when transmitting FACCH during silence, returning to speech etc. is preserved.

These extentions do not require any changes to higher layers such as speech vocoder procedures. To mute the speech the physical layer will have to indicate NO_DATA to the speech decoder.

3.1 Physical layer states

The solution for OS2 utilizes a state dependent physical layer. The state dependency implies that the physical layer interpret the received stealing bits differently depending on the state of the receiver. 

The original state diagram for the OS2 concept is extended to support transmission of high priority user data. A new marker is defined, called FORCE_SILENCE which has the same function as SID_FIRST, however no comfort noise is generated at the receive side when this marker is detected. Also, during the “forced” silcence period, no SID_UPDATE frames need to be transmitted.

The states used by the physical layer are shown in Figure 1.
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Figure 1: The five states of the physical layer.

The physical layer utilizes the identification markers defined for AMR and also the new FORCE_SILENCE to detect state transitions between speech and FORCED NO SPEECH. Table 1 summarizes the states for the physical layer.

Table 1: Summary of the physical layer states

State
Interleaving
Comfort noise gen.
Main function

SPEECH
Diagonal
No
Speech or FACCH is transmitted

NO SPEECH
Block
Yes
Best effort data is transmitted

SPEECH POSSIBLE
Diagonal
Yes
FACCH during silence is transmitted

FORCED NO SPEECH
Block
No
High priority data steals speech.

FORCED SPEECH POSSIBLE
Diagonal
No
FACCH during forced silence is transmitted.

4 Summary

The concept described in this document provides a solution to the problem of transmitting high priority data, e.g. SIP signaling, to a user with a single slot MS. 

It is proposed that legacy transceivers should use FACCH for SIP signaling. For new transceivers the OS2 concept could be extended.

Some advantages with the OS2 extension are:

· User data can be transmitted both during true silence periods or steal speech depending on the priority of the radio bearer.

· Small additions to the proposed OS2 solution.

· The high priority user data can use the full set of MCS:s (1 to 9) to transmit information as efficiently as possible.
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