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Specification of VAMOS performance requirements
1. Introduction

Performance requirements are needed for the VAMOS aware mobiles and BTS. This contribution proposes a set of working assumptions for specification of performance requirements for VAMOS minimising the number of cases to be simulated to a reasonable extent whilst guaranteeing that the complete functionality of the feature is tested. A number of proposed working assumptions depicted in bold in sections 2 and 3 are recommended for discussion and agreement before proceeding to specification of performance requirements for VAMOS. 
2.  Downlink performance requirements
2.1 Voice codecs

VAMOS is applicable for TCH/FS, TCH/HS, TCH/EFS, TCH/AFS, TCH/AHS and TCH/WFS as well as SACCH and FACCH assoiciated with those speech channels. Since VAMOS mainly impacts the performance before the channel coding (channel coding for these speech channels is unchanged for VAMOS), it would be possible to minimize the specification work by specifying performance requirements for VAMOS only for a subset of all the speech channels to which VAMOS is applicable. It should be noted that the above speech channels will anyway be tested in non VAMOS mode for the mobiles. The following set is proposed as a starting point:
TCH/FS, TCH/HS, TCH/EFS, TCH/AFS12.2, TCH/AFS4.75, TCH/AHS7.4, TCH/AHS7.95, TCH/AHS4.75, TCH/WFS6.60 and TCH/WFS12.65. 
2.2 SACCH and FACCH

The channel coding of the SACCH and FACCH associated with the above channels will remain unchanged. There is some discussion about the frame mapping for SACCH. However, a different frame mapping would change the performance of SACCH only when DTX is operational, but the nominal performance of SACCH would remain the same irrespective of the TDMA frame mapping. Hence, as far as performance requirements are concerned, it would be sufficient to test SACCH, FACCH/F and FACCH/H in VAMOS modes to cover any such enhancements. It is worth extending the tests to the repeated ACCH test cases in VAMOS mode. Also it is worth specifying some test cases where SCPIR other than 0 dB is used in downlink. 
So, the following performance requirements are proposed:
SACCH, FACCH/F and FACCH/H in VAMOS mode and performance requirements for repeated FACCH and SACCH with 0 dB SCPIR are specified. Also a selection of test cases with a single SCPIR other than 0dB are specified.
2.3 Channel models

The following channel models are specified:

Sensitivity: 

HT 100, TU-50 noFH

Interference:

MTS-1 (all interferers are assumed to be QPSK modulated), TU-50 noFH. A subset of interference test cases will be specified also with MTS-2, MTS-3 and MTS-4 scenarios.
Significant interest has been shown to include single adjacent channel interferer test cases for VAMOS. Hence, single ACI test scenarios will be specified in downlink for all the cases where MTS-1 test cases are specified. 
SCPIR:

Currently the number of values of allowed SCPIRs in downlink are tbd. However, once fixed, it would be beneficial to select only a subset of the above performance requirements with a subset of the allowed SCPIR values to be tested. All other tests are specified with a SCPIR = 0 dB to minimize the specification work.
2.4 Mobile support levels

According to the VAMOS work item [1], 2 support levels for the mobiles will be specified for VAMOS:
1. VAMOS aware mobiles with legacy architecture: These mobiles are supporting DARP phase 1 capability and can operate the new designed training sequences. Radio performance requirements for these mobiles will be specified with higher priority. 

2. VAMOS aware mobiles with advanced receiver architectures.

Given the above, performance requirements shall be specified for both VAMOS-I and VAMOS-II architectures. However, it should be discussed whether all the test cases need to be duplicated for both architectures or not. In addition, DARP-II mobiles may also indicate support for VAMOS. However, to keep the specification work limited and to be in accordance with the work item description supporting 2 mobile levels, it is proposed that no new requirements are specified at this point for VAMOS mobiles with DARP-II architectures. 
2.5 EVM

Since new modulation is used in downlink, EVM requirements are also needed for the BTS transmitter. It should be noted that the number of allowed constellations in downlink is still under discussion. However, all supported constellations on downlink shall be EVM tested and shall be subject to the same EVM requirement.

2.6 Spectral mask

For the narrow pulse shape, the LGMSK pulse shape is assumed to be used hence the above performance requirements are tested with LGMSK pulse shape. If in addition an optimized pulse shape is included, a subset of the above tests could be extended to this pulse shape. 

2.7 Power Vs Time Masks
New transmit power vs time mask will be needed for the downlink where a new modulation is used. In theory, the power vs time mask would have to be specified for every allowed SCPIR in downlink. However, if this were to be done, the number of requirements might be too many (depending on the number of agreed values of SCPIRs in downlink). Hence, as a way forward, it is proposed that one power vs time mask encompassing all the possible power vs time variations in downlink is defined. 
2.8 Nominal error rates for static channel

For the static channel, nominal error rate is proposed to be defined only for SCPIR = 0 dB in downlink. 

2.9 Maximum output power
New maximum output power capability (applicable for all SCPIR values) for AQPSK needs to be defined in section 4.1.2 of 45.005. 

2.10 TSC pairs

It has been seen that not all training sequence pairs have equal performance. Also within a given pair, the performance of the 2 users using different TSCs might be slightly different. Since it might not be feasible to select a TSC with a given performance criterion to be satisfied under all scenarios (eg: the best/worst performing pair in all channel conditions under all SCPRS etc might not be unique), to avoid specifying test cases with many possible TSC combinations, it is proposed that all the performance requirements are specified for the TSC pair with the mean power closest to the mean power over all the TSCs in downlink assuming QPSK modulation. In that pair the performance requirements are specified for the user using the new TSC. 

A calculation of mean power over the useful part of the burst over all TSCs gave the following result. An over sampling rate of 16 is used in this calculation and LGMSK pulse shape is used. 
Table 1: Average power in dB (measured over the useful part of the burst) for each TSC; relative to the average power over all TSCs. 

	TSC pair
	0
	1
	2
	3
	4
	5
	6
	7

	Delta
	0.007463
	-0.00734
	0.006663
	-0.00764
	0.013263
	-0.00114
	-0.01634
	0.005062


Given the above result, it is proposed to select the TSC pair 5 for the simulations of performance requirements and the requirements are specified for user using TSC-5 from TSC Set2. 
2.11 Downlink DTX test case
In downlink, the signal could switch between AQPSK and GMSK modulations depending on the DTX status of the subchannel user. Hence it is worth specifying a test case where the other subchannel user uses a given DTX pattern. 

Thus a test case where the downlink modulation switches periodically between GMSK and AQPSK (based on a voice activity pattern for the orthogonal user) is specified for downlink. 
For the purpose of this test case, it is proposed that for the burst where the orthogonal user is muted (in DTX), then the downlink modulation is switched to GMSK and the signal level in GMSK mode is lowered by the amount equal to the current SCPIR (see option 2 in [3]).
2.12 Others

A mobile indicating support for VAMOS (level I or level II) shall support all the DARP phase I requirements in TS 45.005.
3. Uplink performance requirements

3.1 Voice codecs

Same as downlink. 

3.2 SACCH and FACCH

Same as downlink. 

3.3 Channel models

Same as downlink. All interferers are GMSK modulated in uplink.  
A subset of the above performance requirements could be specified with the following SCPIR values and the timing offset as specified in [2]: SCPIR = -15, 0, 15 dB

3.4 Normal BTS configuration

It has been the working assumption that in uplink a dual antenna configuration is necessary to support VAMOS. In addition a SIC or a joint detection receiver architecture has been assumed so far. Hence, it is proposed that all the uplink performance requirements are specified for a dual antenna BTS. The following parameters are proposed for antenna configuration: 

Gain imbalance = 0, Antenna correlation = 0. 

3.5 Nominal error rates for static channel

For the static channel, nominal error rate are proposed to be defined only for SCPIR = 0 dB in uplink. 

3.6 TSC pairs

Same as downlink.

4. Conclusion

This document provides a discussion on specification of performance requirements for VAMOS in TS 45.005. It is proposed that careful consideration is given to the number of test cases necessary for VAMOS and specification work should be minimized by specifying only those test cases that are necessary and sufficient. The proposed text in bold in this contribution are proposed to be taken as working assumptions for specification work on performance requirements for VAMOS. 
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