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MSRD for VAMOS - Working Assumptions and Open Issues
1. Introduction

At GERAN#57 the MSRD for VAMOS work item [1] for Release 12 was agreed with the objective to introduce MSRD for VAMOS feature and specify performance requirements for MS supporting such feature.
This paper lists the working assumptions for this work. A number of these assumptions were already included in the work item proposal [1]. These will be continuously updated during the progress of the work item.
2. Working Assumptions
2.1 Definition
Two levels of VAMOS support, namely, VAMOS I and VAMOS II are defined since Release 9 specification. From Release 12, the definition is extended to level III for MS supporting MSRD in VAMOS mode. This MS shall be called VAMOS III MS.
WA1: VAMOS III is defined for MS that supports diversity reception in VAMOS mode.

2.2 Performance Specification
Due to improved performance with the receive diversity, reference performance requirements of VAMOS III MS is expected to be stricter than that of VAMOS II. No relaxation is allowed compared to a VAMOS II MS in any aspect of RF performance.

WA2: VAMOS III MS shall support all VAMOS II performance requirements in addition to VAMOS III specific stricter performance requirements. 

WA3: VAMOS III performance specification shall cover all scenarios that are used for VAMOS II. Since VAMOS III performance figures are stricter than those of VAMOS II, inclusion of all VAMOS II scenarios will eliminate the need to test a VAMOS III MS for VAMOS II requirements. Therefore, following assumptions are applicable.
Propagation condition: TU50 no frequency hopping.

Logical channels: Same as that are used for VAMOS II performance specification in different profiles.

Frequency bands: One table for GSM900 and GSM850 band and another table for DCS1800 and PCS1900 band.

SCPIR ratios: +4dB, 0dB, -4dB, -8dB and -10dB
SCPIR ratios for repeated ACCH: 0dB
Interference profiles: Existing VAMOS interferer profiles i.e. VDTS-1 to VDTS-4.
Reference performance:

FER <1% for TCH/FS, TCH/AFSx, TCH/EFS, TCH/WFSx

FER <1% for TCH/HS, TCH/AHSx
FER <5% for FACCH/F, FACCH/H,  SACCH 
Wanted signal level: For AQPSK modulated speech channels and control channels in downlink, the wanted input signal level shall be: -93 dBm + Ir, where: Ir = the interference ratio according to table for VAMOS III MS for VDTS-1, VDTS-2 and VDTS-3.
WA4: The sensitivity performance shall be specified for two different antenna correlation and gain imbalance values i.e. 1) antenna correlation of 0.0 and antenna gain imbalance of 0 dB and 2) antenna correlation of 0.7 and antenna gain imbalance of -6 dB. 

WA5: The reference test scenario for antenna correlation and antenna gain imbalance settings shall be taken from the setup specified for DARP Phase II MS given in Annex N.2 in 3GPP TS 45.005.
In case of antenna correlation 0.7 and antenna gain imbalance of -6dB performance is expected to be poorer compared to no antenna correlation and antenna gain imbalance of 0dB, but performance requirements shall not be relaxed compared to existing VAMOS II figures.

WA6: VAMOS III MS shall meet VAMOS II performance and the reference setup for this testing shall be taken from the setup specified for DARP Phase II MS given in Annex N.3 in 3GPP TS 45.005.
WA7: The interference performance shall be specified only for antenna correlation of 0.0 and antenna gain imbalance of 0 dB. The same is followed in DARP Phase II performance specification.
WA8: DTX scenario shall be specified only for sensitivity with TCH/AHS7.4 logical channel and in TU50nFH profile with SCPIR=-10dB, Correlation=0, AGI=0dB based on the test scenario described in annex Q.6 of 3GPP TS45.005. 
WA9: Performance specification shall be finalised based on figures proposed by different companies. Contributions from all companies will be considered but the exact formula to determine the final values will be agreed in subsequent meetings.

An MS indicating support for VAMOS, also indicates support for either “Downlink Advanced Receiver Performance – phase I” or “Downlink Advanced Receiver Performance – phase II”. However, a VAMOS III MS, due to receive diversity, is expected to offer DARP II level performance.

WA10: If an MS indicates VAMOS III support, then irrespective of whether it indicates DARP I or DARP II capability, it shall meet DARP II GMSK speech channel performance requirements in VAMOS mode. 
2.3 MSRD for VAMOS Signalling

The MSRD for VAMOS work item [1] agreed at GERAN#57 prescribes that terminals compliant with the VAMOS III performance requirements shall indicate their capabilities to the network. 
In existing standard (see figure 10.5.7/3GPP TS 24.008 and table 10.5.7/3GPP TS 24.008), MS Classmark 3 information element contains a 2-bit field for VAMOS Level which is coded as

Bits

2 1

0 0
VAMOS not supported

0 1
VAMOS I supported

1 0
VAMOS II supported

1 1
Unused. If received, the network shall interpret this as ’10’.
We propose to re-use the bits “1 1” for indicating VAMOS III support. This should not provide any conflict to existing behavior. Clearly networks need to be upgraded to Rel-12 to understand the new code point and hence to correctly support VAMOS III MS. The previous encoding of the codepoint ”1 1” identifies the preferred/default way to allow for usage of available code points of a given information element in later releases.
WA11: MS shall indicate ‘VAMOS III support’ using the previously unused code point ‘1 1’ in the existing 2-bit ‘VAMOS Level’ field of the Classmark 3 information element. The changed code points are given below 
Bits

2 1

0 0
VAMOS not supported

0 1
VAMOS I supported

1 0
VAMOS II supported

1 1
VAMOS III supported
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