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1 Introduction
The UE performance requirements for E-UTRA now cover
1. demodulation performance requirements with Fixed Reference Channels for all transmission modes (including beamforming for TDD)

2. CSI reporting tests for each reporting mode

These tests are complementary: in the FRC tests the performance is verified for all transmission modes with HARQ retransmission and precoder feedback but with the transport format fixed, whereas the CSI reporting is verified per reporting mode (periodic or aperiodic) without retransmission and with restricted precoder selection. 

In live networks all of the above functionality is used for the configured transmission mode and a particular reporting mode, hence it is relevant to add CSI reporting to the FRC tests with the reporting mode chosen in accordance with the transmission mode. This would be a follow-CQI test or a Variable Reference Channel test and include all functional elements that are verified separately in the test cases above. VRC tests have been discussed earlier, but stumbled on test complexity. The latter is not a problem today: follow-CQI tests are already now performed in various forums in a proprietary manner (for UTRA FDD), but there are no 3GPP requirements. 
In general the 3GPP performance requirements should [1]
· focus on user scenarios that are essential for system performance and relevant under live operation; 

· contain some corner cases to ensure sufficiently high performance;

· verify correct implementation of a feature;

· be aligned for FDD and TDD as much as possible.

The VRC test should verify system performance under conditions that are relevant under live operation. Some tests could also contain elements of “corner cases” on condition that these cases have a non-negligible likelihood of occurrence under live operation. 

The situation is similar for UTRA FDD, performance requirements for UTRA now cover
1. demodulation performance requirements with Fixed Reference Channels for all transmission modes

2. CQI reporting tests for each transmission mode

The FRC tests are carried out like for E-UTRA, but for the CQI reporting tests the test system does not adjust the transport format according to the CQI reports like for E-UTRA with its relative throughput metric. In UTRA reporting bias and variance are tested like for E-UTRA (UTRA actually the baseline for E-UTRA in terms of test configuration), while the fading tests use BLER as a metric at two different CQI levels and thus resemble FRC tests. Hence adding CQI reporting to the FRC tests to create VRC test is equally well motivated for UTRA in order to verify performance under conditions relevant for live operation. In the absence of 3GPP requirements, follow-CQI tests are already performed for WCDMA in various forums but in a non-standardised way as mentioned earlier.
For E-UTRA the tests should be the same for FDD and TDD. For UTRA, the tests should be introduced for WCDMA and possible additions made to existing VRC tests for LCR TDD in order to cover the UTRA systems currently deployed.  

Next we look at how these tests would be introduced into the specifications.

2 E-UTRA
For the FRC (conformance) tests the UE must exceed a certain throughput at a given SNR, while its relative throughput must exceed a minimum requirement at certain SNR points in the CQI tests. The VRC test would be an absolute throughput requirement at a certain SNR (with Noc as inter-cell interference)
· given a transmission- and CSI reporting mode 

· antenna configuration

· HARQ retransmission (not used for the current CSI reporting tests in order no to influence verification of the reporting mode as such) and no restriction on precoder selection when applicable
The SS scheduler should be stupid and just configure the TB and precoder strictly according to the UE reports. Any SS (eNode B) outer-loop used would have to be specified for traceability.
The combination of transmission mode and reporting modes is given by 36.213, accounting for the modes tested in Rel-9, PUSCH reporting gives the following combinations,
Transmission mode 1
: Mode 3-0

Transmission mode 2
: Mode 3-0

Transmission mode 3
: Mode 3-0

Transmission mode 4
: Modes 1-2, 3-1 

and for PUCCH, 
Transmission mode 1
 : Mode 1-0
Transmission mode 2
:  Mode 1-0
Transmission mode 3
:  Mode 1-0 
Transmission mode 4
:  Mode 1-1
The VRC tests could be introduced as part of Clause 8 (UE performance requirements) of TS 36.101 after the FRC tests,
8.2
Demodulation of PDSCH (Cell-Specific Reference Symbols)
55
8.2.1
FDD (Fixed Reference Channel)
55
8.2.1.1
Single-antenna port performance
56
8.2.1.1.1
Minimum Requirement
56
8.2.1.1.2
Void
57
8.2.1.1.3
Void
57
8.2.1.1.4
Minimum Requirement 1 PRB allocation in presence of MBSFN
57
8.2.1.2
Transmit diversity performance
58
8.2.1.2.1
Minimum Requirement 2 Tx Antenna Port
58
8.2.1.2.2
Minimum Requirement 4 Tx Antenna Port
59
8.2.1.3
Open-loop spatial multiplexing performance
59
8.2.1.3.1
Minimum Requirement 2 Tx Antenna Port
59
8.2.1.3.2
Minimum Requirement 4 Tx Antenna Port
59
8.2.1.4
Closed-loop spatial multiplexing performance
60
8.2.1.4.1
Minimum Requirement Single-Layer Spatial Multiplexing 2 Tx Antenna Port
60
8.2.1.4.1A
Minimum Requirement Single-Layer Spatial Multiplexing 4 Tx Antenna Port
61
8.2.1.4.2
Minimum Requirement Multi-Layer Spatial Multiplexing 2 Tx Antenna Port
61
8.2.1.4.3
Minimum Requirement Multi-Layer Spatial Multiplexing 4 Tx Antenna Port
62
8.2.1.5
MU-MIMO
62
8.2.1.6
[Control channel performance: D-BCH and PCH]
62
8.2.2
TDD (Fixed Reference Channel)
62
8.2.2.1
Single-antenna port performance
63
8.2.2.1.1
Minimum Requirement
63
8.2.2.1.2
Void
64
8.2.2.1.3
Void
64
8.2.2.1.4
Minimum Requirement 1 PRB allocation in presence of MBSFN
64
8.2.2.2
Transmit diversity performance
65
8.2.2.3
Open-loop spatial multiplexing performance
66
8.2.2.4
  Closed-loop spatial multiplexing performance
67
8.2.2.4.1
Minimum Requirement Single-Layer Spatial Multiplexing 2 Tx Antenna Port
67
8.2.2.4.1A
Minimum Requirement Single-Layer Spatial Multiplexing 4 Tx Antenna Port
68
8.2.2.4.2
Minimum Requirement Multi-Layer Spatial Multiplexing 2 Tx Antenna Port
69
8.2.2.4.3
Minimum Requirement Multi-Layer Spatial Multiplexing 4 Tx Antenna Port
70
8.2.2.5
MU-MIMO
71
8.2.2.6
[Control channel performance: D-BCH and PCH]
71
8.2.3
FDD (Variable Reference Channel)

8.2.3.1
      Single-antenna port performance etc
8.2.4
TDD (Variable Reference Channel)

8.2.3.1
      Single-antenna port performance etc

8.3
Demodulation of PDSCH (User-Specific Reference Symbols)
71
8.3.1
FDD
71
8.3.2
TDD
71
3 UTRA
For UTRA the FRC tests measure the throughput at a given geometry. The same would be applied for the VRC tests but with the test system configuring a transport format according to the reported CQI as for LCR TDD. The VRC test would be an absolute throughput requirement at a certain Ior/Ioc 

· given a HS-DPCH power
· a transmission mode and antenna configuration

· with HARQ retransmission (not used for the current CQI reporting tests) 

The VRC can be introduced into 25.101 in the following way:
9.2
Demodulation of HS-DSCH (Fixed Reference Channel)
102
9.2.1
Single Link performance
110
9.2.1.1
Requirement QPSK, Fixed Reference Channel (FRC) H-Set 1/2/3/3A
111
9.2.1.2
Requirement 16QAM, Fixed Reference Channel (FRC) H-Set 1/2/3
112
9.2.1.3
Minimum requirement QPSK, Fixed Reference Channel (FRC) H-Set 4/5
113
9.2.1.4
Requirement QPSK, Fixed Reference Channel (FRC) H-Set 6/6A
114
9.2.1.5
Requirement 16QAM, Fixed Reference Channel (FRC) H-Set 6/6A
116
9.2.1.6
Requirement 64QAM, Fixed Reference Channel (FRC) H-Set 8/8A
118
9.2.1.7
Requirement QPSK, Fixed Reference Channel (FRC) H-Set 10/10A
119
9.2.1.8
Requirement 16QAM, Fixed Reference Channel (FRC) H-Set 10/10A
120
9.2.2
Open Loop Diversity performance
121
9.2.2.1
Requirement QPSK, Fixed Reference Channel (FRC) H-Set 1/2/3/3A
121
9.2.2.2
Requirement 16QAM, Fixed Reference Channel (FRC) H-Set 1/2/3/3A
122
9.2.2.3
Minimum requirement QPSK, Fixed Reference Channel (FRC) H-Set 4/5
123
9.2.3
Closed Loop Diversity Performance
124
9.2.3.1
Requirement QPSK, Fixed Reference Channel (FRC) H-Set 1/2/3
124
9.2.3.2
Requirement 16QAM, Fixed Reference Channel (FRC) H-Set 1/2/3
126
9.2.3.3
Minimum requirement QPSK, Fixed Reference Channel (FRC) H-Set 4/5
127
9.2.3.4
Requirement QPSK, Fixed Reference Channel (FRC) H-Set 6
128
9.2.3.5
Requirement 16QAM, Fixed Reference Channel (FRC) H-Set 6
128
9.2.4
MIMO Performance
129
9.2.4.1
Requirement Fixed Reference Channel (FRC) H-Set 9/9A
129
9.2.4.2
Requirement Fixed Reference Channel (FRC) H-Set 11/11A
130
9.2.4A
MIMO only with single-stream restriction Performance
131
9.2.4A.1
Requirement QPSK, Fixed Reference Channel (FRC) H-Set 1/1A
131
9.2.4A.2
Requirement 16QAM, Fixed Reference Channel (FRC) H-Set 1/1A
132
9.2B
Demodulation of HS-DSCH (Variable Reference Channel)
102
9.2B.1
Single Link performance etc
110
9.3
Reporting of Channel Quality Indicator
133
9.3.1
Single Link Performance
VRC tests already exist for 1.28 and 3.84 MHz UTRA TDD, alignment of methodologies for both duplex modes should be considered.
4 Proposal

We propose to introduce VRC tests both for E-UTRA and UTRA (FDD) for Rel-10 to verify link performance for conditions representative for live network operation. These composite tests include all functionality of a radio link and would thus be a complement to the existing FRC and CSI reporting tests for verifying the functionality and performance of the constituent functional elements of the link. 
The intention is to specify a limited set of Rel-10 tests (TEI-10) for the most relevant user scenarios in live operation, this in order not to significantly increase the test count. 
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