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1. Introduction

ARIB has contributed a paper to 3GPP describing MS performance specifications [1]. In that document Section 5.4 deals with MS digital baseband performance requirements such as demodulation requirements in static and fading channels, during soft handover and so on. The ARIB paper also proposes working assumptions for tested user bit rates, channel models, mobile speeds and measurement set-ups. Section 2 shows some relevant items for MS demodulation requirements from ARIB's contributions. Due to very tight time schedule in late 1998, it was not possible to review sections 5.4 in a detailed way within ARIB participants. Even [1] contains some open items and perhaps not all the test parameters are mature enough, we believe that [1] provides a solid basis for the work to be done within 3GPP RAN WG4. Furthermore we encourage discussion that many of these parameters will be suitable for BS receiver verification.

The purpose of these receiver baseband (BB) performance requirements is to test that receiver BB related parts and algorithms are designed well enough, so that receiver does not require too much transmission power from BS or MS and therefore the good overall capacity of the network is maintained. Naturally, it would be nice if tests are reflecting reality as closely as possible. Also Eb/No values determined for these tests could be used in capacity and coverage calculations. Unfortunately, we do not believe that this is possible, e.g., downlink power control should not be on during test measurements. We justify our opinion in Section 3. Hence, we think that these tests could be redesigned to test receiver implementation and nothing else. We are proposing changes like that and some other modifications to test parameters in Section 4. We believe that all these ARIB test parameters and possible modifications should be carefully reviewed within RAN/WG4. The consensus about the test parameters should be achieved in coming months. In Section 5, we provide some guidelines how the work should proceed within RAN/WG4 in order to meet the target and its tight time schedule.

2. Important items for MS demodulation requirements

Table 1 shows the items that are important from  MS demodulation point of view. It also shows what was proposed in [1]. It should be noted that proposed values are just working assumptions and the selections should be carefully reviewed within RAN WG4. Some items are still open and in addition to this there are also a lot of other small details which are not shown in the list but have to be agreed, for example, doppler spectra for fading process, confidence levels for measurements, tests for blind rate detection, and tests for supporting BB Tx antenna diversity. 

Table 1. List of important items for MS demodulation requirements

Item
Working assumption in ARIB Volume 4

Channel models
· Modified ITU channel models, i.e., the same channel models that were used in Japan's RTT proposal for ITU.

· Models for Indoor, Pedestrian and Vehicular environments

· Static channel to test the ultimate performance of MS digital BB performance

MS speed
· MS speed 3 km/h in Indoor and Pedestrian environments and 120 km/h in Vehicular environment

Test Services
· Paging and FACH messages in static channels

· Speech (12.2 kbps) in static and fading channels

· Circuit switched data (64, 384 and 2048 kbps) in static channels

· Circuit switched data (64 and 384 kbps) in fading channels

Performance metric
· Message error rate (MER) for paging and FACH messages

· BER for speech and circuit switched data

Interference model
· Intracell interference included in measurements

· Intracell interference modelled with orthogonal channel noise simulator

· Intercell interference modelled as AWGN source

· No working assumptions exist for the amount of intracell interference compared to intercell interference (geometry parameter) 

· No working assumption exist for Perch channel power

Power control
· Power control off during measurements

DPCH Channel Structure
· Dedicated traffic channel (DTCH) is mapped into dedicated physical channel (DPCH). Dedicated control channel is not multiplexed to DPCH.

3. Downlink power control

We think that downlink power control should be off during measurements. The same assumption was used in [1]. Here we provide justifications for this choice.

If we are using power control during measurements, following things occur:

· BS test device would be very complex, since DL PC should be implemented. 

· Test measurements would test also implementation of DL PC of BS test device, and not only MS BB parts.

· It would be extremely difficult to determine if the MS complies with BER requirement since BS transmission power is not fixed. Parameters like average transmission power or average Eb/No should be introduced. Tests would be more complex and more time consuming.

As a conclusion the tests are simple to execute and test devices are less complex when DL power control is not used during measurements. Anyhow we have to take care that there are separate tests for MS power control algorithms (SIR and outer loop PC algorithms). By doing so we believe that if MS complies PC tests and other BB tests it works well also in a realistic environments. 

Since our proposal is that power control should be off during measurement, these Eb/No requirements cannot be used for network capacity or coverage calculations. Hence, we believe that some test parameters proposed in [1] could be modified to test MS BB implementation in an efficient way. Also the number of needed tests might be reduced, since less tests are needed to test MS implementation compared to the number of simulations or measurements needed for capacity or coverage calculations. Some examples of modifications are given in Section 4. 

4. Modifications to test parameters

The purpose of this section is to show examples of possible modifications that could be done to the test parameters. The modifications shown below are tentative and more discussions and information collecting are needed to decide final modifications.

4.1 Channel models

In [1] three different fading channel models exist, namely Indoor, Pedestrian or Indoor to Outdoor, and Vehicular channels models. Appendix 1 shows delay profiles of these channel models. These channel models are commonly used for capacity and coverage simulations, but it seems that they are not the best models to test receiver BB implementation. Therefore we are proposing some modifications to these models.

We think that tests in Indoor and Pedestrian environments could be merged. i.e., to test performance only with Indoor channel model. This is because the Indoor and Pedestrian channel models are so similar. The third tap in Indoor model could be deleted, since its power is so low (-33.5 dB). The power of second tap could be an easy number e.g., -10 dB in order to have simple values in tests. Tests with two tap Indoor model measures how well a receiver works in a flat fading environment. 

Tests with Pedestrian channel model could be replaced with 2 or 3 taps having equal power. Time separation of taps should be more than one chip, since one chip separation would be tested in vehicular channel (see next paragraph). The purpose of this measurement is to test diversity gain in a receiver. We believe that this is not properly tested with indoor or vehicular channel models. 

Vehicular channel mode could be modified also. Four taps would be enough, one chip separation between the taps, and easy values could be assigned for tap powers e.g., 0, -3 dB, -6 dB and –9 dB. The purpose of this test is to test demanding allocation of rake receiver to put its fingers one chip apart. We think that the last four taps (5 to 8) do not give any further information for this test case. In addition to this, 8 taps would increase the simulation and measurement complexity to the level, which is unnecessary and thus should be avoided. Simulations would be more time consuming too.

We should seriously consider the possibility to decrease the number of tests by removing the tests in static (AWGN) channels. This is due to the fact that all receiver RF tests are measured in AWGN channels. So RF tests are overlapping to some extent with proposed BB tests in [1] (RF test are to be done with one user bit rate, but BB test are to be done with couple of user bit rates). On the other hand, it would be useful to see how close the receiver performance is in fading channels compared to performance in AWGN channels. Maybe this could be only simulated but not tested. However, searcher tests could be measured with simple channel models e.g., in AWGN channels.  

Suitable methods to test receiver Rake finger allocations in dynamic channel should be studied. If MS or BS receiver is not able to allocate fingers in dynamic channels, it fails to maintain the connection or it asks more power from BS or MS thus decreasing the overall network capacity. Tests should be well designed i.e., their meet the target and they are simple to execute. 

4.2 Performance metric

In [1] bit error rate (BER) is used as quality metric. The reason for this is that certain values were defined for BER at the time when the input was written i.e., in December 1998. No values existed for frame error rates (FER), since the selection of speech codec was not done at that time. 

Our understanding is that FER suites better to receiver performance tests than BER. The reason for this is that small changes in received signal power can make big changes to received FER values and only small changes to received BER values. Hence, tests are more reliable if FER is used as quality metric. Therefore, we are proposing that BER tests should be replaced with FER tests. Then, further considerations are needed to make a decision of the frame length to be used in tests. There are at least three options to choose from. Application dependent frame length, radio frame length (10 ms) or some other frame length generated in L1/L2 layers. After the frame length is decided suitable FER values should be studied.

4.3 User bit rates

A lot of different user bit rates can be transmitted in a WCDMA system thanks to rate matching. It is natural that not all of them can be tested and certain requirements for Eb/No values given. Hence, only a limited number of user bit rates can be tested. Currently, tests for 144 kbps are missing from [1]. We propose that possibility to include tests for 144 kbps transmission should be considered since the given rate is widely used in multimedia applications.

The lowest rate should be based on the selected speech codec. This is not yet decided in 3GPP and RAN WG4 should wait for the decision from other 3GPP working groups before the lowest user bit rate to be used in MS/BS performance tests is decided.

A lot of work is done in L1/L2 layers in order to make possible variable bit rate transmissions during the connection. Hence there is a need to design tests to find out how well a receiver works during variable bit rate transmissions. For example, a test could be such that bit rate changes from frame to frame and a receiver has to comply with requirements given for this test. Actual method is for further studies. 

5. Proposal for working method

It is essential for fast progress of WG4 work to review properly all test parameters related to receiver BB measurements. We propose that an ad hoc group is created to do this work. The target of this ad hoc group is to achieve common agreement about all items that are relevant for receiver BB measurements. Working method for ad hoc croup could be similar as in RAN/WG1 ad hoc groups i.e., information collecting with email and then making proposal for WG4 if possible. See more information about ad hoc working methods in [2]. After the consensus is achieved within RAN WG4 each company can launch simulations or actual measurement (if that is possible) in order to get required Eb/No values or some other requirements that are specified by the ad hoc group. If necessary, WG4 should send liaison documents for whom it may concern e.g., 3GPP RAN WG1 or 3GPP Terminal WG1. 

6. Conclusions

ARIB contribution [1] provides a solid basis for the work to be done within 3GPP RAN WG4. Some parameters that are important when testing receiver BB parts were listed in this document. These test parameters as well as other parameters in [1] should be considered as working assumptions. Then we suggested that working assumptions in [1] are reviewed one by one in RAN WG4 and possible modifications or extensions should be made. We justified our opinion that why these MS performance related Eb/No requirements can not be used in capacity or coverage calculations. We also showed some examples in Section 4 that how test parameters could be modified. Finally, we proposed that an ad hoc group is created and its target is to achieve common understanding about test parameters for receiver BB tests. 
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Appendix 1

Channel Models for Non-Static Environments

Indoor
Indoor to Outdoor and Pedestrian
Vehicular

Relative Delay [ns]
Average Power [dB]
Relative Delay [ns]
Average Power [dB]
Relative Delay [ns]
Average Power [dB]

0
0.0
0
0.0
0
0.0

244
-9.6
244
-12.5
244
-2.4

488
-33.5
488
-24.7
488
-6.5





732
-9.4





976
-12.7





1220
-13.3





1708
-15.4





1952
-25.4

