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Introduction

S4.01A v0.0.3 and S4.01B v0.0.3 shows the current understanding of parameters for receiver baseband test. The AdHoc group (AH 01) was created at the 2nd WG4 meeting at Turin with the objective to review current parameters and to propose modifications to these. This document shows the current status of AH 01 work.

It should be recognised that test parameters have to be designed properly for receiver baseband tests. If not, there will be poorly performing UE's in the markets. This degraded level of performance will lead into situation where a UE will ask more power from BS thus decreasing the downlink capacity. Thus by designing test parameters for receiver baseband test properly, we can guarantee well performing and sufficient capacity for WCDMA networks.

Test Parameters

Table 1 shows the item list that have been discussed within AH 01. It also describes the current status for each item in S4.01Av0.0.3 and S4.01Bv0.0.3, proposals of AH 01 together with their status. Rationale for AH 01 proposals can be found in ANNEX 1.

Table 1. Parameters for receiver baseband tests

ID
Parameter
Status in S4.01A v0.0.3 (A) and S4.01B v0.0.3 (B)
AH 01 proposal
Status

1
Downlink power control
(A) PC is turned off during all performance measurements

(B) N/A

Open

2
Channel model
(A) AWGN + ITU channel models (Indoor, Pedestrian and Vehicular environment)

(B) As in (A)

Open

3
Terminology for static and dynamic channel models
(A) Channels divided to static (AWGN) and fading channels, concept of dynamic channel missing

(B) As in (A)

Open

4
Performance metric
(A) 

· BER 10-3 for Dedicated traffic channels with 12.2 kbps user bit rate.

· BER 10-6 for Dedicated traffic channels for other user bit rates.

· MER 10-2 for PCH and FACH messages

(B) 

· BER 10-3 for Speech (8 kbps)

· BER 10-6 for other user bit rates rates

Open

5
User bit rates & channel combinations 
(A) 

· 12.2, 64, 384, 2048 kbps in AWGN environment;

· 12.2, 64, 384 kbps in Indoor, Pedestrian and Vehicular environments

(B) 

· 8, 64, 2048 kbps in AWGN and Indoor environments;

· 8, 64, 384 kbps in Pedestrian environment;

· 8, 64, 144, 384 in Vehicular environment

Open

6
Value for parameter Ioc (Interference from other cells)
(A) Ioc = -60 dBm/4.096 MHz

(B) N/A

Open

7
Value for parameter Perch_Ec/Ior
(A) No value defined

(B) N/A

Open

8
Value for parameter Îor/Ioc
(A) 

· –1 dB in non-fading environments

· 5 dB in multipath fading environments

(B) N/A

Open



















Conclusion

After Turin meeting only a few emails with new proposals have been sent to reflector. Currently 8 items have been proposed to be discussed within AH 01, but at the moment all of them are with open status. In addition to this there are still plenty of other items, which are not yet even proposed to be discussed within AH 01. 

It seems that companies participating of this work do not have enough resources or/and they see that other things have to be dealt before AH 01 related topics. AH 01 needs more time in order to get things done. Therefore, AH 01 ask the permit from RAN WG4 to continue the work after the Tokio WG4 #3 meeting. All companies are encouraged to participate the AH 01 work by commenting on the proposed parameters and proposing new items to be discussed within AH 01. Annex 1 contains all the important discussions, which we have had within last 6 weeks. The purpose of the Annex 1 is to make it easier for participants to start making contributions to AH 01.

ANNEX 1 

This annex contains email discussions for each subject. Also some text is taken from Tdoc R4-99039 and R4-99034. The purpose of the Annex 1 is to make it easier for participants to start making contributions to AH 01.

ID 1: Downlink Power Control

Nokia: We think that downlink power control should be off during measurements. The same assumption was used in ARIB (Tdoc R4-99002). 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. 

ID 2: Channel Models

Nokia: 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. 

Ericsson: Proposal for Dynamic Channels used for Requirement specifications of UE in 3GPP

<<Editor’s Note: Only the most relevant parts of the Ericsson proposal has been included here.>>

Dynamic Channel 1, Moving Channel:

The purpose of a moving channel model is to test that the UE can track when the paths delay spread is varying. The exact parameters are also for discussion, but our intention is to test a case related to a speed of 100 km/h with a quite small performance degradation compared to the ideal case. 

This is a channel with two paths only. They are independently fading. The delay spread between the two paths is varying according a sinusoid. In Figure 2 the channel is shown. 
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Figure 2: The moving dynamic channel.

The minimum delay spread is 1s, thereby the delay spread is always larger than 1 chip period and they never interfere with each other. Maximum delay spread is given by 1+A s. The paths are Rayleigh fading and the parameters is proposed to be according Table 1.

Table 1: The proposed parameters used for this channel model

A
10 (s

(
20*10-3 s-1

These parameters are based on a speed of approximately 100 km which is approximately 27m/s. Then t may vary with 90ns/s which is the case with the parameters above.

The requirements for this testcase must be specified after simulations has been made on the static two path channel. This dynamic two path channel should be allowed to have some degradation compared to the static two path channel,

Dynamic Channel 2, Birth-Death Channel

The purpose of a birth-death channel model is to test that the UE can find new paths when something suddenly happens in the environment. To be able to easily measure the performance this channel is quite extreme, in the channel model the birth-death process will be much faster than in reality. This will also be reflected in the performance on this channel.
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Figure 3: The paths used in the Birth-Death channel.

The channel model in 
Figure 3 uses the path delays t1 and t2. Those are constants with the proposed values given in Table 1



Table 2: The path delays used in 
Figure 3
t1
1 s 

t2
16 s

The powers of Path1 and Path2 are related and are drawn in 
Figure 4
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Figure 4: The power of path 1 and 2 as functions of time. 

In this channel there are three paths. The thought is that the change of an environment takes some time, T1 seconds when you go around the corner.  Therefore the power increases (or decreases) linearly during this time T1. The proposed parameters are given in Table 1. The SIR should be low enough so one path is not enough to get a good reliability.

Table 3: The parameters used for the timing in the Birth Death dynamic channel model .

T1
200 ms

Thop
500 ms

The background for these parameters is that when you walk around a corner you move by approximately 5m/s, say it takes about 0.2m to come around the corner. Then the time is approximately 200 ms during which one old path disappears and a new is coming up.  This leads to that 400 ms are used for the change process and 100 ms have stable conditions. 

The requirements for this testcase should be set after simulations are performed. The idea could be like this, it is allowed to loose 2 frames when you walk around the corner. Otherwise some frame error rate is allowed. The parameters for this testcase should however be set so that the errors due to  the searcher are allowed to dominate the errors. The amount of errors with a detector with an optimum searcher should be much lower than the number errors allowed.

Nokia: Comments on Ericsson proposal for dynamic channel models

Dynamic Channel 1, Moving channel:

1) We have made preliminary studies whether it is easier to model linear change in delay than change delays according to sin() function in real channel model simulators which are going to be used in measurements. It seems that both type of delay changes can be modelled easily at least with one of the channel simulators, which is available in the markets. Can anybody confirm this? So it seems that a change according to sin() function is ok for us.

2) I could not follow how did you get 20*10-3 for w (Omega). However it is close to this value when the speed of the UE is approximately 100 km/h.

Dynamic Channel 2, Birth-Death channel:

3) The delta t1 and t2 are drawn incorrectly in the Figure 3.

4) This test assumes that the 'main' path, or the one which occurs first in time (lets call it P0(t) ), is always there, and it is only paths with a positive time offset come and go (Birth & Death). We feel that it is important to check that paths can come and go with 'negative' time offsets. i.e. consider three paths P0(t), P1(t) & P2(t) as follows:
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we should test the following patterns:
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5) Also to actually measure the effect on, say FER, then it would not be possible to just have this Birth/Death thing happening just once and trying to measure the effect, because you would be able to say if the transient FER increase is due to a fade or due to the Birth/Death of the paths. So the pattern above should be repeated forever i.e.
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Repeating forever would allow an average FER measurement to be made over several minutes, and the results to be compared to the case where there are two paths with the same stats but static in time.

6) T1 is the time in seconds for the environment to change. I feel that this time should be 0sec, because even if you are standing still on a busy street, then paths will be coming and going all the time due to passing traffic and from IS-95 experience they say that this does happen and the UE must be able to cope with it. In addition to this, instant death and birth process makes it easier for us to notice the frame errors due to inefficient searcher and allocation algorithms.

7) I think that the three paths should not be rayleigh distributed i.e., the paths are not fading. This simplifies the test measurement i.e., less time is needed since your do not have to average the effect of fading away. Anyhow you need some averaging but it is to get an average performance of searcher and tracker.

8) The time how long the path is with its maximum power is Thop/2 - T1 in Figure 4. Let us called it T2 and it is 50 ms in your figure. However since the paths are decreasing linearly in absolute scale, a rake receiver can follow the path much longer time i.e., at least 200 ms (the time when path is found by a rake to time when it losses the path). As we are proposing instant death and birth processes, we would like to have something similar value for T2. We think that T2 could be 191 ms. Note that it is not a multiple of the frame period but it is a prime number close to 200 ms. When having this value for T2 we will average the effect of tracking or searcher algorithms on performance if these algorithms are working with a rate according to radio frame period (10 ms) or multiple of it. 

9) One last very gereral comment would be that there is no talk of what type of UE this test should be applied to. i.e should even low mobility terminal be subject to this type approval test? Do you have some proposal in mind. Of course, we do not have to decide this at the moment, but we have to raise this question some day.

ID 3: Terminology for static and dynamic channel modes

Ericsson: The vocabulary should be defined. We propose that static channels are used for channels where the taps in the channels are not moving while dynamic channels are used for channels where the taps are moving. With this vocabulary the AWGN channel as well as the static fading channels are all static channels.

Then the dynamic channels are channels where the taps are either moving or some kind of birth-death process. Sections regarding the dynamic channels are missing and should be included to test the searcher. The dynamic performance is very important in the real world. The tests should be defined on a limited number of channels. The exact tests should be for further study.
ID 4: Performance metric

Nokia: In ARIB (Tdoc R4-99002) 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 original 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.

ID 5: User Bit Rates

Nokia: 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. 

ID 6: Value for parameter Ioc

Nokia: In S4.01A v0.0.3 it is said that the value for Ioc = -60 dBm/4.096 MHz. When using this value UE operates in the middle part of its dynamic range (Max input value = -25 dBm and noise power ~ -99 dBm). Hence RF parts has minor effect on measurements which purpose is to test receiver baseband parts. Keep in mind that we have separete tests for UE RF parts so we do not want to test these twice, or do we. Therefore I support this value to be used in S4.01A.

ID 7: Value for parameter Perch_Ec/Ior

Nokia: There is no value for this in S4.01A v 0.0.3. I suggest that we take the value of Perch_Ec/Ior = -10 dB. According to my understanding this represents the realistic value in a fully loaded WCDMA system. The value of -10 dB has been also used in ETSI and 3GPP when comparing common pilot and dedicated pilot techniques. We should use parameters from a fully loaded system, since it is more demanding for UE to operate in a fully loaded system than in a lightly loaded system.

ID 8: Value for parameter Îor/Ioc

Nokia: Currently S4.01A v0.0.3 includes value of Ior/Ioc = -1 to be used in AWGN (non-fading) channels and 5 dB in multipath channels. I think that we can keep -1 dB value in AWGN channels since this value represent the situation when UE is close to its cell border which is the most demanding location for UE to operate in non-fading environments. It should be remember, however, that we still have to decide whether we want to have tests in non-fading environments. But this is an other topic to be decided. But if we want to have tests in non-fading environments, I support -1 dB value for Ior/Ioc.

On the other hand, I think that we could have many values for Ior/Ioc in fading channels depending on the test case. Some test could be done in Ior/Ioc = 12 (UE close to its BS) and some in close to zero and others somewhere in between. Issues that affect to chosen values among other things are DL power control off/on and soft handover need for UE in fading channels when it is close to cell border. Exact values are for further studies.
Figure � SEQ Figure \* ARABIC �1�: The moving channel proposal 
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