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Proposed Modified Working Assumptions for VAMOS Performance Requirements
1. Introduction

This contribution outlines several proposals to solve open issues related to the working assumptions for VAMOS performance requirements as agreed during the closing GERAN#46 plenary [1], which need to be decided in order to achieve a higher stabilility for the pending stage 3 work. The contribution follows the document structure in [1]. Proposed text changes are marked in revision style. 
1.1 Voice codecs and associated control channels
PROPOSAL 1:
a. It is proposed to add the specification of associated control channels to the voice codecs. 
b. It is proposed to specify the same set of traffic and associated control channels for VAMOS I and VAMOS II mobiles and to remove the note below the table in this section (Table 1). 
· This is due to the fact that for each AMR codec already only the most robust and the least/second least robust mode is tested. 
Performance will be specified for the following voice codecs and associated control channels: 
Table 1: Channels tested in VAMOS mode
	VAMOS-I and VAMOS-II mobiles
	BTS

	TCH/HS 

TCH/EFS 

TCH/AFS12.2 

TCH/AFS4.75 

TCH/AHS7.4 

TCH/AHS4.75 

TCH/WFS6.60 

TCH/WFS12.65
FACCH/F

FACCH/H

SACCH

Repeated FACCH/F

Repeated SACCH
	TCH/HS 

TCH/EFS 

TCH/AFS12.2 

TCH/AFS4.75 

TCH/AHS7.4 

TCH/AHS4.75 

TCH/WFS6.60 

TCH/WFS12.65
FACCH/F

FACCH/H

SACCH

Repeated SACCH


Reduction of codec modes for VAMOS-I requirements and other cases where a reduced set is felt sufficient is FFS.

1.2 Radio channels 
Performance will be specified for the following radio channels:

· TU-50 noFH for receiver sensitivity 
· TU-50 noFH for receiver cochannel and adjacent channel interference

PROPOSAL 2:

It is proposed not to add additional radio channel profiles and to remove the phrase below. 

· This would yield extensive testing efforts otherwise. 
The addition of a TU 3 channel profile for receiver cochannel and adjacent channel interference is under discussion with no consensus at GERAN#45.
1.3 Interferer profiles
Performance will be specified for the following DL interferer profiles: 
· MTS-1, (renamed to DL: VDTS-1 , UL: naming TBD)
· MTS-2, (renamed to DL: VDTS-2 , UL: naming TBD)
· MTS-3, (renamed to DL: VDTS-3 , UL: naming TBD)
· M-ACI, (renamed to  DL: VDTS-4 , UL: naming TBD)
with all external interferers carrying QPSK modulated random symbols in downlink. and GMSK modulated in uplink.
PROPOSAL 3:

It is proposed to stick to the agreed working assumptions for DL and hence to specify downlink performance requirements in 45.005 based on QPSK modulated external interferers only. 

Additional modulation types related to external interferers in downlink are under discussion with no consensus at GERAN#45.

PROPOSAL 4:

Due to the fact that a single interferer scenario cannot be considered as typical scenario for VAMOS and other justifications provided in [2] and [3], it is proposed to specify one set of performance requirements in uplink based on the multi-interferer profile. In order to limit the testing complexity the test with one pair of equal power GMSK modulated interferers in co-channel or adjacent channel, respectively, is proposed. 
· Since only VAMOS interference (AQPSK interference with SCPPIR=0dB) is used for the DL, using the same definitions on the UL will make the test cases symmetric corresponding well to the DL/UL symmetry for speech allocations.
The removal of MTS-1 and the definition of an uplink interferer profile including a pair of external GMSK modulated interferers with equal power is under discussion with no consensus at GERAN#45 and GERAN#46. 
Performance will be specified for the following UL interferer profiles: 

· VUTS-1: one pair of equal power synchronous co-channel interferers with time offset of 0 symbols relative to VAMOS sub channel 2
· VUTS-2: one pair of equal power synchronous adjacent channel interferers at the same first adjacent carrier frequency with time offset of 0 symbols relative to VAMOS sub channel 2
· VUTS-3: one pair of equal power asynchronous co-channel interferers with time offset of 74 symbols relative to VAMOS sub channel 2
with all external interferers carrying GMSK modulated random symbols in uplink.

1.4 Impairments

For asynchronous uplink test scenarios, the time and frequency offset model as described in TR 45.914, Section 5.2.5, with the restriction to use integer symbol delays shall be applied to all VAMOS UL test cases. 

The impairments shall only be applied to the VAMOS subchannel 1, i.e. which is allocated a TSC from TSC set 1.

The specification of impairments for uplink requirements related to inclusion of timing offsets and frequency offsets is FFS.

Different proposals are under discussion with no consensus at GERAN#45.

PROPOSAL 5:
It is proposed to include the following text related to the time offset impairment: 

A probability distribution function p for the time offset impairment for the subchannel using TSC from TSC set 1 is specified as follows: 
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The test of each performance requirement is required to be executed for a sufficient long test duration as done for legacy voice channels. The time and frequency offset of the VAMOS subchannel 1 with respect to VAMOS subchannel 2 shall be constant within a burst and may be selected in an implementation dependent way such that the above probabilities are satisfied.
Note, the probability distribution function is based on the profile as described in the TR 45.914. This specifies following timing offset profile:
· 50 % probability for 0 symbol delay, 
· 25 % probability for +/- 0.5 symbol delay and 

· 25 % probability for +/- 1 symbol delay 

The timing offset profile to be used for testing the performance requirements will however use only integer number of symbols for the timing offset, i.e. 0 or 1 symbol as stated above, yielding the modification.  
1.5 Mobile support levels

For VAMOS-I mobiles the following assumptions have been agreed at GERAN#45:

1. A relatively low number of performance requirements will be specified for VAMOS-I mobiles. 

2. The requirements for VAMOS-I mobiles would be solely based on the performance shown by contributing vendors at the time when drafting the CR to 45.005. 
PROPOSAL 6:

It is proposed to remove the phrase below, since the acceptable spread will be subject to discussion when all vendors have contributed their performance figures. This should be stated as bullet 3.
The acceptable spread for VAMOS-I was discussed without consensus at GERAN#45 and this is FFS. 
3. The acceptable spread will be subject to discussion when all vendors have contributed their performance figures. 
In addition to the VAMOS-I requirements, all VAMOS mobiles are required to satisfy DARP phase I performance requirements. 
For VAMOS-II mobiles a full set of performance requirements will be specified. 

PROPOSAL 7:

It is proposed to remove the phrase below since a reduced SCPIR range is already used for VAMOS I MS as depicted in section 1.9. 
The exact definition of the reduced set of performance requirements for VAMOS-I mobiles and of the full set of performance requirements for VAMOS-II mobiles is FFS. 

1.6 EVM

All SCPIRs on downlink supported by the BTS shall be subject to the same EVM requirement for AQPSK.
1.7 TSC pairs

Performance will be specified for one subchannel using TSC-5 from TSC Set 1 and the other subchannel using TSC-5 from TSC Set 2. 
For downlink the requirements are applicable to the subchannel using TSC-5 from TSC Set 2 according to the SCPIRs. 
For uplink the requirements are applicable for both subchannels. 
1.8 Downlink DTX test case
Performance in downlink for the user when the orthogonal user is DTX’d will be specified using a probabilistic model for switching between AQPSK and GMSK bursts according to the implementation in the test equipment. When in DTX, the power of GMSK bursts will be reduced by an amount according to the SCPIR for the AQPSK bursts. 
1.9 SCPIRs

In downlink, performance will be specified in terms of sensitivity performance and interference performance for following SCPIR’s for VAMOS-I and VAMOS-II mobiles:
Table 2: SCPIR’s for VAMOS I and VAMOS II mobiles
	VAMOS I  DL
	Sensitivity, VDTS-1 
	VDTS-2, VDTS-3, VDTS-4

	Speech codec
	SCPIR =+4 dB
	SCPIR = 0 dB
	SCPIR =-4 dB
	SCPIR =+4 dB
	SCPIR = 0 dB
	SCPIR =-4 dB

	TCH/HS 

TCH/EFS 

TCH/AFS12.2 

TCH/AFS4.75 

TCH/AHS7.4 

TCH/AHS4.75 

TCH/WFS6.60 

TCH/WFS12.65
FACCH/F

FACCH/H

SACCH

Repeated FACCH/F

Repeated FACCH/H

Repeated SACCH
	X

X

X

X

X

X

X

X
X

X

X


	X

X

X

X

X

X

X

X
X

X

X

X

X

X
	X

X

X

X

X

X

X

X
X

X

X


	X

X

X

X

X
	X

X

X

X

X 
	X

X

X

X

X


	VAMOS II  DL
	Sensitivity, VDTS-1 

	Speech codec
	SCPIR =+4 dB
	SCPIR = 0 dB
	SCPIR =-4 dB
	SCPIR =-8 dB
	min SCPIR =-10 dB

	TCH/HS 

TCH/EFS 

TCH/AFS12.2 

TCH/AFS4.75 

TCH/AHS7.4 

TCH/AHS4.75 

TCH/WFS6.60 

TCH/WFS12.65
FACCH/F

FACCH/H

SACCH

Repeated FACCH/F

Repeated FACCH/H

Repeated SACCH
	X

X

X

X

X

X

X
X
X

X

X
	X

X

X

X

X

X

X
X
X

X

X

X

X

X
	X

X

X

X

X

X

X
X
X

X

X
	X

X

X

X

X

X

X
X
X

X

X
	X

X

X

X

X

X

X
X
X

X

X


	VAMOS II  DL
	VDTS-2, VDTS-3, VDTS-4

	Speech codec
	SCPIR =+4 dB
	SCPIR = 0 dB
	SCPIR =-4 dB
	SCPIR =-8 dB
	min SCPIR =-10 dB

	TCH/HS 

TCH/EFS 

TCH/AFS12.2 

TCH/AFS4.75 

TCH/AHS7.4 

TCH/AHS4.75 

TCH/WFS6.60 

TCH/WFS12.65
	X

X

X

X

X
	X

X

X

X

X 
	X

X

X

X

X
	X

X

X

X

X 
	X

X

X

X

X


In uplink, performance will be specified in terms of sensitivity performance and interference performance for following SCPIR’s:
Table 3: SCPIR’s for BTS 
	UL 

Speech codec
	SCPIR =0 dB
	SCPIR =+/-10 dB

	TCH/HS 

TCH/EFS 

TCH/AFS12.2 

TCH/AFS4.75 

TCH/AHS7.4 

TCH/AHS4.75 

TCH/WFS6.60 

TCH/WFS12.65
FACCH/F

FACCH/H

SACCH

Repeated SACCH
	X

X

X

X

X

X

X

X
X

X

X

X
	X

X

X

X

X


Note, uplink requirements apply to both subchannels under test.
PROPOSAL 8:

It is proposed to remove the phrase below and to stick to the above agreed performance requirements.
Further reduction in number of test cases above is under discussion at GERAN#46.

1.10 Normal BTS configuration

UL receiver performance will be specified with following parameters for the RX antenna configuration: 

Gain imbalance = 0 dB, Antenna correlation = 0. 
1.11 Signal levels for interferers

The signal levels both for co-channel and adjacent channel interferers are FFS for both uplink and downlink. 
Proposals on signal levels are under discussion with no consensus at GERAN#45.
PROPOSAL 9:

It is proposed to add the following text related to signal levels for the interferers: 

The following signal levels for the interferers are specified:
Downlink (referring to the usage of LGMSK transmit pulse shape): 

· cochannel interferer @-93 dBm

· adjacent channel interferer @-75 dBm

· second adjacent channel interferer @[-43] dBm 

Uplink (with a pair of interferers):

· pair of cochannel interferers, each one @-96 dBm

· pair of adjacent channel interferers, each one @-78 dBm 

· pair of second adjacent channel interferers, each one @[-46] dBm 

Note, the specification of requirements for the second adjacent channel interferer needs confirmation. If specified signal levels will be based on a maximum ACP figure of 50 dB.
PROPOSAL 10:

The determination of RX performance requirements is not yet defined. It is suggested to follow the approach that has been taken for most recent voice codecs in 3GPP GERAN. 
1.12 Determination of RX Performance Requirements 
The determination of RX performance requirements for VAMOS should be based on FER of 1% for speech and 5% for control channels. 
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