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Introduction

This document presents a collection of comments on document TS 25.141 v3.0.0.  Some of these comments simply seek further discussion; others are more specific editorial comments, which are followed up in proposed CRs.

The comments are introduced by section number.  Original text copied from TS 25.141 for reference is italicized and coloured blue.

6.3
Frequency stability
Frequency stability is ability of the BS to transmit at the assigned carrier frequency. 
6.3.1
Test conditions and measurement method

Frequency stability shall be measured by sampling the transmitter RF output.
  1. Connect the frequency measuring equipment to the base station RF output port.

  2. Set the base station to transmit a modulated signal continuously with constant average power.
  3. Measure the mean frequency at the RF output port.

6.3.2
Minimum requirement 

The modulated carrier frequency of the BS shall be accurate to within ± 0.05 PPM for RF frequency generation.

Comments on "6.3 Frequency stability"

This test procedure is under-specified. Section 6.3.1 point 2 should make an exact specification of the signal to be tested. The algorithm used to determine the frequency will depend on the signal specified, and the algorithm should be recorded in 25.141.

For example, if the modulation used is complex, demodulation with a best-fit algorithm will be required.  But if the modulating signal is highly repetitive, the individual CW-like components of the spectrum can be measured with simpler test equipment such as a spectrum analyzer with built-in counter.

Most digital communication standards determine frequency accuracy as part of the modulation accuracy measurement, why not do likewise here?

We seek comments from WG4 before proposing a test method.

6.5.1
Occupied bandwidth

6.5.1.1
Definition and applicability

Occupied bandwidth is a measure of the bandwidth containing 99% of the total integrated power for transmitted spectrum and is centered on the assigned channel frequency.

6.5.1.2
Conformance requirements

The occupied bandwidth shall be less than 5 MHz based on a chip rate of 3,84 Mcps. 

The reference for this requirement is TS 25.104 subclause 6.6.1.

6.5.1.3
Test purpose

The occupied bandwidth, defined in the Radio Regulations of the International Telecommunication Union ITU, is a useful concept for specifying the spectral properties of a given emission in the simplest possible manner; see also Recommendation ITU-R SM.328-9 [7]. The test purpose is to verify that the emission of the BS does not occupy an excessive bandwidth for the service to be provided and is, therefore, not likely to create interference to other users of the spectrum beyond undue limits.

6.5.1.4
Method of test

6.5.1.4.1
Initial conditions
(1)  Connect the Measurement device to the BS antenna connector.

(2)  Start transmission on a single carrier according to test model defined in 6.2.1.1.1.
6.5.1.4.2
Procedure

(1) Measure the power of the transmitted signal with a measurement filter of bandwidth 30 kHz or less. The characteristic of the filter shall be approximately Gaussian (typical spectrum analyzer filter). The center frequency of the filter shall be stepped in contiguous 30 kHz steps from a minimum frequency, which shall be (7,5 – 0,015) MHz below the assigned channel frequency of the transmitted signal, up to a maximum frequency, which shall be (7,5 – 0,015) MHz above the assigned channel frequency of the transmitted signal.  The measured power shall be recorded for each step.

(2) Determine the total transmitted power by accumulating the recorded power measurements results of all steps.

(3) Determine the transmitted power within the assigned channel bandwidth by accumulating the recorded power measurements results of all steps with center frequencies from (2,5 – 0,015) MHz below the assigned channel frequency up to (2,5 – 0,015) MHz above the assigned channel frequency.

(4) Calculate the ratio total transmitted power acc. to (2) / transmitted power within the assigned channel bandwidth acc. to (3).

6.5.1.5
Test requirements
The ratio calculated in step (4) of subclause 6.5.1.4.2 shall be 0,99 or greater.

Comments on "6.5.1 Occupied Bandwidth"

The definition given here for occupied bandwidth does not conform to the definition in ITU-R SM.328-9 nor to that in the Radio Regulations. While 99% of the total integrated power is usually used, the occupied bandwidth is not centered on the assigned channel frequency.

The Occupied Bandwidth is defined in RR Article S1.153 as:  

The width of the frequency band which is just sufficient such that, below the lower and above the upper frequency limits, the mean powers emitted are each equal to a specified percentage (/2 of the total mean power of a given emission,

Unless otherwise specified in an ITU-R Recommendation for the appropriate class of emission, the value of (/2 should be taken as 0.5%.

The Occupied Bandwidth is defined in SM.328-9 as:

The width of a frequency band such that, below the lower and above the upper frequency limits, the mean powers emitted are each equal to a specified percentage (/2 of the total mean power of a given emission,

Unless otherwise specified by the Radiocommunication Assembly for the appropriate class of emissions, the value of (/2  should be taken as 0.5% (RR Article S1, No S1.153).

The procedure described in 6.5.1.4.2 does not measure the occupied bandwidth as given in 6.5.1.1.  The definition says it is a "measure of the bandwidth".  Yet, the procedure measures the percent power of total power contained in a defined bandwidth and not a bandwidth.

The occupied bandwidth result is normally stated in Hz, not percent.

Also, the procedure is written for a stepped analyzer with "typical spectrum analyzer filter[s]."   However, the procedure is the equivalent of a swept spectrum analyzer with a 500-bucket sample-detected trace. There are spectrum analyzers available that default to 400, 500, 600, 700, 800, and 1000 points.  It is unnecessarily restrictive to specify that the analyzer is to be stepped in "contiguous 30 kHz steps" or to require exactly 500 points.

A revised text for occupied bandwidth is proposed in r4-00-0067.

6.5.2
Out of band emission

Out of band emissions are unwanted emissions immediately outside the [channel] bandwidth resulting from the modulation process and non-linearity in the transmitter but excluding spurious emissions. This out of band emission limit is specified in terms of a spectrum emission mask and adjacent channel power ratio for the transmitter.

6.5.2.1
Spectrum emission mask
6.5.2.1.1
Test conditions and measurement method
<Editor’s note: Test conditions to be specified. >

6.5.2.1.2
Minimum requirement
<Editor’s note: The text below is just cut and pasted from 25.104 to keep coincidence. Better description may be applied. >

The mask defined in Table 6.11 toTable 6.14below may be mandatory in certain regions. In other regions this mask may not be applied. 

For regions where this clause applies, the requirement shall be met by a base station transmitting on a single RF carrier configured in accordance with the manufacturer’s specification. Emissions shall not exceed the maximum level specified by the mask in the frequency range with offset (f from 2.5 MHz to (fmax from the carrier frequency. The maximum offset (fmax is either 12.5 MHz or the offset to the UMTS Tx band edge as defined in section 3.4.1, whichever is the greatest.
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Fig. 6.1

Table 6.11: Spectrum emission mask values, BS maximum output power P ( 43 dBm
Frequency offset (f
Maximum level 
Measurement bandwidth

2.5 ( (f < 2.7 MHz
-14 dBm
30 kHz 1

2.7 ( (f < 3.5 MHz
- 14 - 15(((f - 2.7) dBm
30 kHz 1

3.5 ( (f ( (fmax MHz
-13 dBm
1 MHz 2

Table6.12: Spectrum emission mask values, BS maximum output power 39 ( P < 43 dBm
Frequency offset (f
Maximum level
Measurement bandwidth

2.5 ( (f < 2.7 MHz
-14 dBm
30 kHz 1

2.7 ( (f < 3.5 MHz
-14 - 15(((f - 2.7) dBm
30 kHz 1

3.5 ( (f < 7.5 MHz
-13 dBm
1 MHz 2

7.5 ( (f ( (fmax MHz
P - 56 dBm
1 MHz 2

Table 6.13: Spectrum emission mask values, BS maximum output power 31 ( P < 39 dBm
Frequency offset (f
Maximum level
Measurement bandwidth

2.5 ( (f < 2.7 MHz
P - 53 dBm
30 kHz 1

2.7 ( (f < 3.5 MHz
P - 53 - 15(((f - 2.7) dBm
30 kHz 1

3.5 ( (f < 7.5 MHz
P - 52 dBm
1 MHz 2

7.5 ( (f ( (fmax MHz
P - 56 dBm
1 MHz 2

Table 6.14: Spectrum emission mask values, BS maximum output power  P < 31 dBm
Frequency offset (f
Maximum level
Measurement bandwidth

2.5 ( (f < 2.7 MHz
-22 dBm
30 kHz 1

2.7 ( (f < 3.5 MHz
-22 - 15(((f - 2.7) dBm
30 kHz 1

3.5 ( (f < 7.5 MHz
-21 dBm
1 MHz 2

7.5 ( (f ( (fmax MHz
-25 dBm
1 MHz 2

Notes:

1. The first and last measurement positions with a 30 kHz filter are 2.515 MHz and 3.485 MHz.
2. The first and last measurement positions with a 1 MHz filter are 4 MHz and ((fmax – 500 kHz)
Comments on "6.5.2 Out of band emissions"

In the tables, the frequency offset values for the mask break points are specified to be at the edge of the measurement filter bandwidth, as indicated by notes 1 and 2.  It is the usual standard practice to define limit masks such that the frequency offsets are at the center of the measurement filter.  The ITU-R Task Group 1/5 is working on a new Proposed New Draft Recommendation on out of band emissions, which is currently referred to as PDNR[SM.OOB]; portions of which can be found in ITU-R Document 1-5/224.  Currently this document does not state if the edge or center of the bandwidths are to be used at the breakpoints; however, it is generally assumed that the center of the bandwidth is used.

Also, if the edge of the measurement bandwidth is used for the frequency offset, the type of bandwidth should be specified; i.e. is it the 3 dB bandwidth, 20 dB bandwidth, noise bandwidth or something else?

We seek clarification from WG4 before proposing any changes.

6.5.2.2
Adjacent Channel Leakage power Ratio (ACLR)

Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the transmitted power to the power measured after a receiver filter in the adjacent channel(s). Both the transmitted power and the received power are measured through a matched filter (Root Raised Cosine and roll-off 0.22) with a noise power bandwidth equal to the chip rate. The requirements shall apply whatever the type of transmitter considered (single carrier or multi-carrier). It applies for all transmission modes foreseen by the manufacturer’s specification.
6.5.2.2.1
Test conditions and measurement method

1. Connect measurement receiver to the base station RF output port, using an attenuator or directional coupler if necessary.

2. The receiver characteristics shall be: 
Measurement filterbandwidth 
: Defined in section 6.5.2.2.
Sufficient averaging time to ensure  0.2dB error at 95% confidence

Detection mode 
: True RMS
3. Set the base station to transmit a signal modulated in accordance with 6.2.1.1.1 (Model 1).
 Total power at the RF output port shall be the nominal power as specified by the manufacturer.

4. Measure the power level at the carrier frequency.

We propose that, in addition to true RMS voltage, sample detection with true power averaging is an appropriate detection mode as long as 
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.  We believe that both are equivalent and will give the same result, and have seen no evidence to the contrary.

A more general, less restrictive, description would therefore be "Detection/averaging: True RMS voltage or true average power".

A revised text for section 6.5.2.2.1 is proposed in r4-00-0066.

7.2
Reference sensitivity level
7.2.1
Definition and applicability
The reference sensitivity is the minimum receiver input power measured at the antenna connector at which the BER does not exceed the specific value indicated in section 7.2.2. This test is performed without interfering signal with power applied to the BS antenna connector according to Annex B. In the case duplex operation is supported, the measurement configuration principle is indicated for one duplex branch also in Annex B. In case of internal BER calculation is used example of test connection is as shown in Fig-?  The reference point for signal power is at the input of receiver (antenna connector).

7.2.2
Conformance requirement
The BER shall not exceed 0.001 for the parameters specified in Table 7.1. The reference for this requirement is in TS25.104 clause 7.3.1
Table 7.1 BS reference sensitivity levels

Data rate
BS reference sensitivity level (dBm)
FER/BER

12.2 kbps
-121 dBm
BER shall not exceed 0.001




<Note: Should only be specified for a measurement channel.>

7.2.3
Test purpose
To verify that the BS shall meet receiver sensitivity requirement as specified TS25.104 clause 7.3.1

7.2.4
Method of testing
7.2.4.1
Initial conditions
(1) Connect BS to be tested to RF signal source.
(2) Set frequency.
(3) Start transmit 12.2kbps DPCH with reference measurement channel defined in Annex A to the BS under test (PN-9 data sequence or longer)

(4) Disable TPC function

7.2.4.2
Procedure

(1) Calculate BER from at least 30000 received data bits

(2) Set test signal power level transmitted for corresponding data rate as specified in Table 7.1.
(3) Measure BER.

7.2.5
Test requirement

Requirements for RX reference sensitivity specified in clause 7.2.2 shall be fulfilled.
Comments on "7.2 Reference Sensitivity Level"

30000 received bits at 0.1% error rate is only 30 errored bits which is too small for a statistically satisfactory measurement.  We suggest that at least 100000 bits would be required for a 95% confidence level.

However, it may be that there are overriding reasons for this relatively small sample, e.g. 

1. Enabling the use of arbitrary waveform generators without huge memory requirements.

2. Limiting the test time (30000 bits at 12.2 kbps is approximately 2.5 seconds, so 100000 bits would require ~7.5 seconds).

Similar comments can be made about section 7.8.4.2 where 50000 bits may similarly be considered too small, and to section 8.6.4.2 where the sample size may be too large?  50000 blocks represents ~16 minutes of test time (is this a cut/paste error?).

We seek the views of WG4 before proposing a change.

7.3
Dynamic range 

7.3.1
Definition and applicability

Receiver dynamic range is the receiver ability to handle a rise of interference in the reception frequency channel.  The receiver shall fulfil a specified BER requirement for a specified sensitivity degradation of the wanted signal in the presence of an interfering AWGN signal in the same reception frequency channel. 
7.3.2
Conformance requirement

The BER shall not exceed 0.001 for the parameters specified in Table xx..
Table 7.2 : Dynamic range

Parameter
Level
Unit

Data rate
12.2
kbps

Wanted signal
<REFSENS> + 30 dB
dBm

Interfering  AWGN signal
-73
dBm

7.3.3
Test purpose

The purpose of this test is to verify that the BS meet the dynamic range requirement as specified in TS25.104, clause 7.3.

7.3.4
Method of test

7.3.4.1
Initial conditions

1) Connect the test equipment as shown in Annex B.
2) Terminate the RX port that is not tested.
7.3.4.2
Procedure

1) Adjust the signal generator for the wanted signal to [–92 dBm]
2) [Adjust the AWGN generator level to –73 dBm and set the frequency to the same frequency as the tested channel.]
3) Measure the BER for the tested service and verify that it is below the specified level

4) Repeat the measurement for the other RX port
Comments on "7.3 Dynamic Range"

The minimum bandwidth of the AWGN should be specified.  It should be wider than the IF bandwidth of practical designs.  A suggested value is 1.5x the chip rate.  

Also, the power should be expressed in units of ( dBm / 3.84 MHz ).

Finally, in IS-97, the dynamic range test is conducted without any AWGN and uses a large signal.  The equivalent IS-97 test is called "demodulation in AWGN".  We propose that the title of this test be changed to avoid confusion with existing terminology.

A revised text for AWGN specification is proposed in r4-00-0068.

A revised text renaming Dynamic Range to Demodulation in AWGN is proposed in r4-00-0069.

7.8
Verification of the internal BER calculation

7.8.1
Definition and applicability

Base Station System with internal BER calculation can synchronize it's receiver to known pseudo-random data sequence and calculates bit error ratio from the received data. This test is performed only if Base Station System has this kind of feature. All data rate's which are used  in RX conformance testing shall be used in verification test. This test is performed by feeding measurement signal with known BER to the input of the receiver. Locations of the errorneus bits shall be random. Erroneus bits shall be inserted to the data bit stream as shown in Fig. 7.1.

Comments on "7.8 Verification of the internal BER calculation"

"Location of the errorneus bits shall be random", is too vague.  "Randomly distributed within the frame" would be usefully more specific.

This also applies to section 8.6.1.

A revised text for 7.8.1 is proposed in  r4-00-0070.

8.2
Demodulation in static propagation conditions

8.2.1
Demodulation of DCH

The performance requirement of DCH in static propagation conditions is determined by the maximum Block Error Ratio (BLER ) allowed when the receiver input signal is at a specified Eb/N0  limit. The BLER is calculated for each of the measurement channels supported by the base station.

8.2.1.1
Minimum requirement

The BLER should not exceed the limit for the Eb/N0 specified in Table 8.1.

Table 8.1: Performance requirements in AWGN channel.

Measurement channel
Required Eb/N0 
BLER < 10-1
Required Eb/N0 
BLER < 10-2

12.2 kbps
n.a.
5.1 dB

64 kbps
1.5 dB
1.7 dB

144 kbps
0.8 dB
0.9 dB

384 kbps
0.9 dB
1.0 dB

Comments on "8.2 Demodulation in static propagation conditions"

In this section and in following sections the table layout suggests that Eb/No is specified for a particular BLER.  But, when performing this test, we really want to set the Eb/No and verify that the BLER is better than the limit, rather than the other way round.  Searching for the level that gives the specified error rate in AWGN would be a very lengthy process.

This comment also applies to several sections following 8.2.

We propose that text is added to clarify this point, but seek the views of WG4 before drafting a proposal.
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