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	Reason for change:
	Extending the TSC with good cross correlation properties will improve the network performance in interference limited scenarios. The mapping CMI for VAMOS is dependent on the TSC set used.
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	Other comments:
	Two different implementation options are outlined, more in detail described in GP-140xxx


	Option 1

- Regular shifted SACCH is applied for TSC set 4 for VAMOS II/III MSs

- Alternative mapping of shifted SACCH is applied for TSC set 3 for VAMOS II/III MS to avoid overlapping associated control channels if TSC set 3 and 4 are paired.


First and only modification

3.2.1.3
Transmitter/Receiver Synchronisation

The alternating transmission of the codec mode information requires synchronisation of transmitting and receiving ends, such that Codec Mode Indications and Codec Mode Commands/Requests are decoded in correct order. To ensure proper synchronisation, the codec mode information shall be transmitted aligned to the 26‑multiframe structure of the GSM system.

For TCH/AFS, TCH/WFS and for O-TCH/WFS, the default transmission phase shall be such that Codec Mode Indications are sent with speech frames having their first burst sent on TDMA frames 0, 8, 17 (modulo 26) in the uplink and TDMA frames 4, 13, 21 (modulo 26) in the downlink as defined in 3GPP TS 45.002 [3]. For TCH/AHS , O-TCH/AHS and O-TCH/WHS, the default transmission phase shall be such that Mode Indications are sent with speech frames having their first burst sent on TDMA frames 0, 8, 17 (modulo 26) or 1, 9, 18 (modulo 26) depending on the subchannel in the uplink and TDMA frames 4, 13, 21 (modulo 26) or 5, 14, 22 (modulo 26) depending on the subchannel, in the downlink, as defined in 3GPP TS 45.002 [3]. 
For mobiles indicating support for VAMOS the default transmission phase for TCH/AFS and TCH/WFS is shown in table 3.2.1.3-1.
Table 3.2.1.3-1. Transmission phase for mobiles indicating support for VAMOS.
	VAMOS mobile support level
	Assigned TSC set
	Transmission phase(1)

	
	
	Downlink
	Uplink

	VAMOS I
	Set 1, 2, 3 or 4
	4, 13, 21 (modulo 26)
	0, 8, 17 (modulo 26)

	VAMOS II/III
	Set 1
	
	

	VAMOS II/III
	Set 2 or 4
	4, 12, 21 (modulo 26)
	

	VAMOS II/III
	Set 3
	TBD
	TBD

	NOTE 1: TDMA frame numbering defined in 3GPP TS 45.002 [3]


For mobiles indicating support for VAMOS the default transmission phase for TCH/AHS is shown in table 3.2.1.3-2.

Table 3.2.1.3-2. Transmission phase for mobiles indicating support for VAMOS.

	VAMOS mobile support level
	Assigned TSC set
	Transmission phase(1)(2)

	
	
	Downlink
	Uplink

	VAMOS I
	Set 1, 2, 3 or 4
	4, 13, 21 (modulo 26)

or

5, 14, 22 (modulo 26)
	0, 8, 17 (modulo 26)
or
1, 9, 18 (modulo 26)

	VAMOS II/III
	Set 1
	
	

	VAMOS II/III
	Set 2 or 4
	4, 12, 21 (modulo 26)
or

5, 14, 22 (modulo 26)
	

	VAMOS II/III
	Set 3
	TBD
	TBD

	NOTE 1: TDMA frame numbering defined in 3GPP TS 45.002 [3]

NOTE 2: Depending on the half-rate subchannel as defined in 3GPP TS 45.002 [3]


This default phase of the Codec Mode Indication in downlink direction is called "odd", the alternative phase, one speech frame shifted, is called "even". The phase in uplink is always the same and is never changed.

At call set-up, after a channel mode modify with consistent MultiRate configuration IE and after each reallocation of the circuit switched channel, the default phase (odd) shall be used in downlink direction. During a call, the phase of Codec Mode Indication may be changed in downlink by using a RATSCCH message. In case of reallocation failure and fall back to the channel before the reallocation attempt, the phase before the channel reallocation attempt shall be used again (except if a RATSCCH procedure is pending, see section 3.2.2.2 bullet 6).
	Option 2

- Regular shifted SACCH is applied for TSC set 4 for VAMOS II/III MSs


First and only modification
3.2.1.3
Transmitter/Receiver Synchronisation

The alternating transmission of the codec mode information requires synchronisation of transmitting and receiving ends, such that Codec Mode Indications and Codec Mode Commands/Requests are decoded in correct order. To ensure proper synchronisation, the codec mode information shall be transmitted aligned to the 26‑multiframe structure of the GSM system.

For TCH/AFS, TCH/WFS and for O-TCH/WFS, the default transmission phase shall be such that Codec Mode Indications are sent with speech frames having their first burst sent on TDMA frames 0, 8, 17 (modulo 26) in the uplink and TDMA frames 4, 13, 21 (modulo 26) in the downlink as defined in 3GPP TS 45.002 [3]. For TCH/AHS, O-TCH/AHS and O-TCH/WHS, the default transmission phase shall be such that Mode Indications are sent with speech frames having their first burst sent on TDMA frames 0, 8, 17 (modulo 26) or 1, 9, 18 (modulo 26) depending on the subchannel in the uplink and TDMA frames 4, 13, 21 (modulo 26) or 5, 14, 22 (modulo 26) depending on the subchannel, in the downlink, as defined in 3GPP TS 45.002 [3]. 
For mobiles indicating support for VAMOS the default transmission phase for TCH/AFS and TCH/WFS is shown in table 3.2.1.3-1.

Table 3.2.1.3-1. Transmission phase for mobiles indicating support for VAMOS.

	VAMOS mobile support level
	Assigned TSC set
	Transmission phase(1)

	
	
	Downlink
	Uplink

	VAMOS I
	Set 1, 2, 3 or 4
	4, 13, 21 (modulo 26)
	0, 8, 17 (modulo 26)

	VAMOS II/III
	Set 1 or 3
	
	

	VAMOS II/III
	Set 2 or 4
	4, 12, 21 (modulo 26)
	

	NOTE 1: TDMA frame numbering defined in 3GPP TS 45.002 [3]


For mobiles indicating support for VAMOS the default transmission phase for TCH/AHS is shown in table 3.2.1.3-2.

Table 3.2.1.3-2. Transmission phase for mobiles indicating support for VAMOS.

	VAMOS mobile support level
	Assigned TSC set
	Transmission phase(1)(2)

	
	
	Downlink
	Uplink

	VAMOS I
	Set 1, 2, 3 or 4
	4, 13, 21 (modulo 26)

or

5, 14, 22 (modulo 26)
	0, 8, 17 (modulo 26)

or

1, 9, 18 (modulo 26)

	VAMOS II/III
	Set 1 or 3
	
	

	VAMOS II/III
	Set 2 or 4
	4, 12, 21 (modulo 26)

or

5, 14, 22 (modulo 26)
	

	NOTE 1: TDMA frame numbering defined in 3GPP TS 45.002 [3]
NOTE 2: Depending on the half-rate subchannel as defined in 3GPP TS 45.002 [3]


This default phase of the Codec Mode Indication in downlink direction is called "odd", the alternative phase, one speech frame shifted, is called "even". The phase in uplink is always the same and is never changed.

At call set-up, after a channel mode modify with consistent MultiRate configuration IE and after each reallocation of the circuit switched channel, the default phase (odd) shall be used in downlink direction. During a call, the phase of Codec Mode Indication may be changed in downlink by using a RATSCCH message. In case of reallocation failure and fall back to the channel before the reallocation attempt, the phase before the channel reallocation attempt shall be used again (except if a RATSCCH procedure is pending, see section 3.2.2.2 bullet 6).
