TSG-RAN Working Group 4 (Radio) meeting #22

R4-020562
Sophia Antipolis, France, 3rd – 5th April 2002

Source:
Nokia
Title:
Test models for Node B supporting HSDPA 
Agenda item:
6.1
Document for:
Discussion
1. Introduction

Node B radio transmission requirements for HSDPA were presented in references [2] and [3].  Base station manufacturers were encouraged to perform studies for the new HSDPA test models in the Node B conformance tests. 

The adaptive modulation and coding scheme (AMC) of HSDPA will introduce higher order modulations compared to Release 99 specifications. Current working assumptions is that QPSK and 16QAM are the modulation methods to be used with HSDPA.

2. Test model 1 for HSDPA

Test model 1 is currently used to generate a realistic physical characterisitcs for downlink signal This is used for ACLR, Spectrum emission mask, Spurious emissions, Transmit intermodulation and Base station maximum output power tests. In order to test these requirements a new test model with HSDPA data channels need to be created. The common channels, P-CCPCH+SCH, P-CPICH, PICH and S-CCPCH containing PCH could be modeled as they are in the current test model 1 of the TS25.141 [1]. Only power fractions should be adjusted.

In a specific HSDPA PCDE test model we should include both QPSK signals with a spreading factor of 128 (DPCH channels) and QPSK/16QAM signals with spreading factor 16 (HS-DSCH channels). The same kind of approach is already proposed with reference [2]. A reasonable realistic assumption is the one of 8 HS-PDSCH channels including two setups:

1. 4 SF=16 channels use QPSK modulation and 4 SF=16 channels use 16QAM modulation (1a).

2. All SF=16 channels use QPSK modulation (1b).
The rest of the SF=128 DPCH channels could be modeled the same way as done in the current Release'99 test model 1.  Using this kind of channel allocation all modulation schemes supported by the NodeB are included in the test model 1a. However, for an HSDPA-capable Node B without 16QAM support the test model 1b is used instead.

3. Test model 2 for HSDPA

Test model 2 is used for Output power dynamic and CPICH power accuracy. It's not likely that HSDPA has an impact on these requirements so the test model could be unchanged.

4. Test model 3 for HSDPA

Test model 3 is used for PCDE. Error vector magnitude (EVM) and peak code domain error (PCDE) are in combination defining the TX modulation accuracy of the Node B. In current specifications, PCDE and EVM are measured with different test models, PDCE with a high peak to average ratio (PAR) and EVM with a low PAR. 
If the error is evenly distributed between the codes and we assume a white noise imperfection model, the PCDE can be estimated from the EVM requirement as:
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Nevertheless, tightening the EVM does not necessarily lead to a similar 1-1 improvement of the PCDE since the PAR of the two measurement setups are very different. More imperfection effects may be active in the high PAR case applied for the PCDE measurement. 

In order to formulate PCDE requirements for the forthcoming high speed physical downlink shared channel (HS-PDSCH), a new test model with HSDPA data channels need to be created. The common channels, P-CCPCH+SCH, P-CPICH, PICH and S-CCPCH containing PCH could be modeled as they are in the current test model 3 of the TS25.141 [1]. Only power fractions should be adjusted. 

With the introduction of 16QAM, the peak-to-average ratio of a single code inherently increases compared to the QPSK case. However, since HSDPA limits the spreading factor to 16, we can only have up to 15 parallel 16QAM users. Compared to Release'99 where we may have a large number of parallel QPSK users with a high spreading factor, we actually do not get an increase in the total PAR. This is illustrated in Figure 1. Hence, in a specific HSDPA PCDE test model we should include both QPSK signals with a spreading factor of 256 (DPCH channels) and QPSK/16QAM signals with spreading factor 16 (HS-DSCH channels). The same kind of approach is already proposed with reference [2]. A reasonable realistic assumption is the one of 8 HS-PDSCH channels including two setups:

5. 4 SF=16 channels using QPSK modulation and 4 SF=16 channels using 16QAM modulation (Test model 3a).

6. All SF=16 channels using QPSK modulation (Test model 3b). 

The rest of the SF=256 DPCH channels could be modeled the same way as done in the current Release'99 test model 3.  Using this kind of channel allocation all modulation schemes supported by the NodeB are included in the test model 3a. However, for an HSDPA-capable Node B without 16QAM support the test model 3b is used instead.
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Figure 1 - Comparison of PAR for QPSK and 16QAM modulated WCDMA signals.
In general, it cannot be assumed that the PCDE requirements remains consistent for different spreading factors. This implies that we should employ the correct spreading factor during the PCDE measurements to more accurately test the Node B HSDPA performance. This means a change to existing specifications since the existing PCDE definition depends on the spreading factor of the test channel. Hence, for the HSDPA Node B conformance test, the PCDE should be measured for the SF=16 test channels. Note that the EVM is a general measure, which definition does not depend on the actual spreading factor used during measurement.

7. Test model 4 for HSDPA

Test model 4 is used for EVM, Frequency error and Total power dynamic range. 
For testing QPSK channels the existing test model 4 could be used. For testing 16QAM channels a new test model shall be created. Test will be performed at current power level settings with a single 16QAM code with SF=16.

6. Conclusion

As can be seen from the analysis made in this document new test models are needed in Node B conformance testing while supporting HSDPA. The idea behind the proposal is not to change the specification for Node B not supporting HSDPA. For Node B supporting HSDPA, the tests and requirements follow the same approach as the exisiting one and the number of tests will be unchanged.

We propose the following:

· Test models for Node B not supporting HSDPA should not be changed

· Test models for Node B supporting HSDPA and 16QAM. New test models 1a and 3a should be created with 4 SF=16 channels using QPSK modulation and 4 SF=16 channels using 16QAM modulation.
· Test model for Node B supporting HSDPA but not supporting 16QAM. New test model 1b and 3b should be created with 8 SF=16 channels using QPSK modulation.
· Test model 2 should be unchanged
· New test model 4 should be created with a single 16QAM code with SF=16. QPSK channels could be tested with current test model.
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