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1.2
Abbreviations

Abbreviations used in the present document are listed in 3GPP TR 21.905. In addition to abbreviations in 3GPP TR 21.905 the following abbreviations apply:

BTTI
Basic Transmission Time Interval

FANR
Fast Ack/Nack Reporting
PAN
Piggy-backed Ack/Nack

PCS
PAN Check Sequence

RTTI
Reduced Transmission Time Interval

VAMOS
Voice services over Adaptive Multi-user Channels on One Slot
AQPSK
Adaptive Quadrature Phase Shift Keying
**** next modified subclause ****

8
Modulations

The modulation scheme may be one of gaussian MSK (GMSK) with BT = 0,3, AQPSK, QPSK, 8-PSK, 16QAM or 32QAM depending on the type of channel. As already mentioned the modulation rate is either the normal symbol rate, 1 625/6 ksymbol/s ( 270,83 ksymbol/s) (see 3GPP TS 45.004) or the higher symbol rate, 325 ksymbol/s (see 3GPP TS 45.004). These schemes are specified in detail in 3GPP TS 45.004.
**** last modified subclause ****

13 
Voice services over Adaptive Multi-user Channels on 
One Slot (VAMOS)

13.1
General

VAMOS allows multiplexing of two users both configured to use full-rate speech codecs, or up to four users all configured to use half-rate speech codecs, on the same physical resource in the circuit switched mode both in downlink and in uplink, using the same timeslot number, ARFCN and TDMA frame number.

A basic physical channel capable of VAMOS comprises of up to 4 TCH channels along with their associated control channels (FACCH and SACCH). 
The channel organization for TCH, FACCH and SACCH/T in VAMOS mode is described in Figure 5, where only one time slot per TDMA frame is considered. The FACCH is transmitted by pre-empting half or all of the information bits of the bursts of the TCH to which it is associated (see 3GPP TS 45.003).
[image: image1.emf]
Figure 5: TCH and ACCH organization in VAMOS mode
A pair of TCH channels along with their associated control channels sharing the same timeslot number, ARFCN and TDMA frame number is referred to as a VAMOS pair
. Up to 2 VAMOS pairs can be supported by a basic physical channel capable of VAMOS. In a VAMOS pair, each TCH channel along with its corresponding associated control channels shall be assigned a unique training sequence (see 3GPP TS 45.002). The TCH channels along with their associated control channels in a VAMOS pair are said to be in VAMOS mode and are referred to as VAMOS subchannels. 

The following combinations of TCH channels along with their corresponding associated control channels are allowed to form a VAMOS pair:

i)
2 full rate TCH channels where each TCH channel is a TCH/FS, TCH/EFS, TCH/AFS or TCH/WFS channel. 

ii)
1 full rate TCH channel where the TCH/F channel is a TCH/FS, TCH/EFS, TCH/AFS or TCH/WFS and 1 half rate TCH channel where the TCH/H channel is a TCH/HS or TCH/AHS channel. 

iii)
2 half rate TCH channels where each TCH/H channel is a TCH/HS or TCH/AHS channel.

Note 1:  
In combination ii) the basic physical channel capable of VAMOS may support two VAMOS pairs, one pair with TCH/F and TCH/H sub-channel number 0 and another pair with the same TCH/F paired with TCH/H sub-channel number 1

Note 2: 
In combination iii) the basic physical channel capable of VAMOS may support two VAMOS pairs, one sharing TCH/H sub-channel number 0 and one sharing TCH/H sub-channel number 1.
13.2
Network and MS Support for VAMOS
A network supporting VAMOS may assign a mobile station not indicating explicit support for VAMOS on a VAMOS pair provided the training sequence assigned on the corresponding VAMOS subchannel is chosen from the TSC Set 1 (see 3GPP TS 45.002).

An MS may explicitly indicate support for VAMOS (see 3GPP TS 24.008). Such an MS shall support the set of training sequences from the TSC Set 1 and TSC Set 2 (see 3GPP TS 45.002) and may support either VAMOS level I performance or VAMOS level II performance (see 3GPP 45.005). 
When in VAMOS mode, an MS supporting VAMOS level II performance:
-
with the training sequence selected from TSC set 1 shall assume that the training sequence assigned on the other VAMOS subchannel is the training sequence with the same training sequence code as its own training sequence and selected from the TSC set 2. 
-
with the training sequence selected from TSC set 2 shall assume that the training sequence assigned on the other VAMOS subchannel is the training sequence with the same training sequence code as its own training sequence and selected from the TSC set 1.
13.3
Downlink Functionality

In downlink, a pair of corresponding bits from the TCHs and assoiciated control channels in a VAMOS pair shall be mapped on to an AQPSK modulation symbol (see 3GPP TS 45.004) and shall be received by 2 different mobile stations in the same cell. Each MS shall decode the desired signal of its TCH and associated control channels, and shall perform the radio link measurements as stated in 3GPP TS 45.008.
13.3.1
Modulation

The data from both users of a VAMOS pair shall be mapped onto the AQPSK symbols pairwise as shown in the Figure 6. Detailed description of modulation and pulse shaping is provided in 3GPP TS 45.004. 
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Figure 6: AQPSK Modulation to map bits from a VAMOS pair on a burst in downlink
13.3.1.1
Modulation format in DTX

In downlink, for a VAMOS pair, when DTX is employed for the TCH channels, AQPSK modulation as shown above shall be used when on a given physical resource both the TCH channels in the VAMOS pair have bursts scheduled for transmission simultaneously. If only one of the TCH channels in a VAMOS pair has bursts scheduled for transmission, with the other TCH channel being in DTX state (having no bursts scheduled for transmission, see 3GPP TS 45.008), the BSS shall send GMSK normal bursts. If none of the TCH channels in the VAMOS pair has bursts scheduled for transmission, then nothing is transmitted.
NOTE: 
A burst scheduled for transmission in downlink for a VAMOS subchannel may contain bits from one of the following types of frames: speech frame, FACCH frame, SACCH frame, SID frame, SID_UPDATE frame, SID_FIRST frame, ONSET frame, RATSCCH frame. 
13.3.2
Burst Format 

When the modulation format used is GMSK (see subclause 13.3.1.1), the burst format for the basic physical channel in VAMOS mode in downlink is GMSK normal burst at normal symbol rate (see 3GPP TS 45.002). When the modulation format used is AQPSK (see subclause 13.3.1.1), the burst format for the basic physical channel in VAMOS mode in downlink is normal burst for the AQPSK modulation (see 3GPP TS 45.002). 
13.3.3
TX pulse shaping

TX pulse shaping for VAMOS in downlink is done as specified in 3GPP TS 45.004.

13.3.4
Associated Control Channels

13.3.4.1
FACCH

The channel coding and the burst mapping for FACCH associated to a TCH in VAMOS mode is identical to the corresponding coding for the single user case, i.e. FACCH/F for full rate or FACCH/H for half rate (see 3GPP TS 45.002 and 3GPP TS 45.003). Repeated FACCH may be used in downlink.

13.3.4.2
SACCH

The channel coding and the burst mapping for SACCH associated to a TCH in VAMOS mode is identical to the corresponding coding for the single user case, i.e SACCH/TF, SACCH/TPF for full rate or SACCH/TH, SACCH/TPH for half rate (see 3GPP TS 45.002 and 3GPP TS 45.003). Repeated SACCH may be used in downlink.

13.4
Uplink Functionality

In uplink, when in VAMOS mode, two GMSK modulated signals are transmitted simultaneously on the same radio resource, identified by the same timeslot number, ARFCN and TDMA frame number, in a given cell by two different mobile stations. The BSS shall decode the TCH and the associated control channels for the two desired signals and shall perform radio link control procedures for the two VAMOS subchannels as stated in 3GPP TS 45.008. 
13.4.1
Modulation, Burst Format and Training Sequence
Each mobile station in VAMOS mode shall use in uplink GMSK modulation, normal burst format at normal symbol rate and use the training sequence assigned by the BSS. 

13.4.2
Associated Control Channels

13.4.2.1
FACCH

In uplink FACCH transmission  associated to a TCH in VAMOS mode is identical to the single user case, i.e. FACCH/F for full rate or FACCH/H for halfrate (see 3GPP TS 45.002 and 3GPP TS 45.003). 

13.4.2.2
SACCH

In uplink SACCH transmission associated to a TCH in VAMOS mode is identical to the single user case, i.e. SACCH/TF or SACCH/TPF for full rate and SACCH/TH or SACCH/TPH for half rate (see 3GPP TS 45.002 and 3GPP TS 45.003). Repeated SACCH may be used in uplink.

13.5
Channel Mode Adaptation

Channel Mode Adaptation is used for assigning individual TCH channels in VAMOS mode or in single user TCH mode. Assignments are performed according to decisions made by the BSS and if necessary, are comunicated to the respective MS in layer 3 control messages. If the physical resource and the TSC assigned on the physical resource do not change, the channel mode adaptation shall be performed without signalling on the associated FACCH. Both uplink and downlink channel modes are changed during the channel mode adaptation process.
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