3GPP TSG-RAN WG4 Meeting #56
R4-102910
Madrid, Spain, 23 - 27 Aug, 2010
Agenda item:
6.2.2
Source: 
CATT
Title: 
Discussion on averaging period of BC3 BS transmitter of power
Document for:
Discussion and approval
1   Introduction
In the last RAN4 meeting, testing of time mask of MSR BC3 base station is discussed in [1][2][3]. Short average period of 0.78125us is proposed for MSR BC3 BS time mask testing in [1]. In this document we discussed this issue further by evaluating the impact of longer averaging period on demodulation performance. 
2
Discussion
2.1
background of time mask testing
In UTRA TDD base station specification [4], the OFF power is defined as the RRC filtered mean power measured over one chip when the transmitter is off. 
And the related testing method for UTRA TDD time mask is defined in [5] as following:
(1)
Measure the RRC filtered mean power of the BS output signal chipwise (i.e. averaged over time intervals of one chip duration) over the transmit off power period starting 11 chips before the start of the receive time slot TS i = UpPCH, and ending 8 chips before the next transmit time slot TS i=4 starts.
In E-UTRA TDD base station specification [6], the OFF power is defined as the mean power measured over 70us filtered with a square filter of bandwidth equal to the transmission bandwidth configuration during the transmitter off period. 
And the testing method for E-UTRA TDD time mask is defined in [7] as following:

1)
Set the BS to transmit a signal according to E-TM1.1 at the manufacturer’s specified maximum output power.

2)
Measure the transmitter transitions from OFF to ON and from ON to OFF.   
From above definition, we can see that the average period length of UTRA TDD OFF power is one chip, i.e. 0.78125μs for 1.28Mcps UTRA TDD. The time mask is tested by measuring OFF power during all OFF power period. The average period length of E-UTRA TDD OFF power is the mean power measured over 70 us. The time mask is tested by measuring transmitter transitions from OFF to ON and from ON to OFF, i.e measuring transition time.
For MSR BC3 base station, it includes 1.28Mcps UTRA TDD mode and E-UTRA TDD mode. The OFF power is currently defined the same way as that for E-UTRA TDD, e.g. the averaging period and filter type are the same.[8]:
The testing of MSR BC3 base station OFF power and time mask is still FFS [9]. For defining these tests, the following 2 questions need to be discussed.
Question 1: What is the appropriate method to guarantee that the transition period fulfills the defined requirements?
Question 2: What is the appropriate averaging period?
2.2 Discussion on time mask testing
Question 1: what is the appropriate method to guarantee that the transition period fulfills the defined requirements?

As indicated in section 2.1, currently there are two way of defining time mask testing. One is by measuring the transmitter off power and the other one is by measuring the transient period directly. However the transient period can not be directly tested because it is difficult to decide which point is the starting point/end point for transient period. So actually the testing method by measuring transient period from ON to OFF and from OFF to ON in 36.141 is not clear and infeasible. So we propose to test the time mask indirectly by measuring transmitter ON and OFF power, then we can decide the starting or ending time point of ON/OFF power and get the transient period by comparing these time points. This method also has the advantage of using transmitter ON power test results in other test, such as transmitter output power. And the transmit OFF power and time mask can using the same test. This method has already been implemented by UTRA TDD time mask testing in 25.142 [5] and is a feasible method. 
Question 2: What is the appropriate averaging period?
Also as indicated in section 2, currently 0.78125 is used for UTRA TDD and 70us is used for E-UTRA TDD. Longer averaging period allows slightly larger power fluctuation during OFF period than shorter averaging period does. This may results in interference to receiving during uplink sub-frame. So we need to evaluate the impact of possible power fluctuation on demodulation performance first. 
2.2
Impact of 70us averaging time on Demo performance 
For evaluating impact for performance using average power over 70μs, we designed four types of interference (simulating OFF power) to interfere with receiving sub-frame (or timeslot) immediately before period of OFF to ON.

2.2.1
Interference models
Type 1: 
[image: image1.wmf](

)

[

]

T

t

P

t

p

,

0

=

=



[image: image2]
Note: type 1 is as basic type simulating no obvious ramping power.
Type 2: 
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Type 3: 
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Type 4: 
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Where:

T = 0.6625ms for UTRA TDD (one timeslot), T = 1ms for E-UTRA TDD (one sub-frame);


A = 70μs, simulating last 70μs averaging period for OFF. In this period, the average power is the same as previous time period, i.e. P (mW) but is allowed to have some fluctuation.
2.2.2
Simulation results
The simulation results for UTRA TDD are shown in figure 1 and figure 2 (UTRA TDD as victim). Higher modulations are considered.
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Figure 1. HSUPA 16QAM performance  for UTRA TDD                  Figure 2 HSUPA 16QAM performance  for UTRA TDD
The simulation results for E-UTRA TDD are shown in figure 3 and figure 4 (E-UTRA TDD as victim).
(Note: AWGN 10MHz 1T2Rx Perfect Channel estimation ZF detection criteria)
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Figure 4. 16QAM performance for E-UTRA TDD
    Figure 2. 64QAM performance for E-UTRA TDD

From the simulation results, it is seen that the impact of modulation performance is very small except for the type 4 interference on E-UTRA TDD. However the performance degradation is still within 0.5dB at 10-2 BLER. So, there should be no problem to test time make of MSR BC3 base station using 70 us averaging period for measuring OFF power.
In summary, it is proposed to introduce the following testing procedure for transmit OFF power and time mask into 37.141,

1)
Set the BS to transmit a signal according to the applicable test configuration in clause 5 using the corresponding test models or set of physical channels in subclause 4.9.2.

2)
Measure the mean power spectral density measured over 70μs filtered with a square filter of bandwidth equal to the RF bandwidth of the BS centred on the central frequency of the RF bandwidth. 70μs average window centre is set from 35μs after the end of one transmitter ON period + 17μs to 35μs before the start of next transmitter ON period – 6.25μs.
3 Conclusion
This document discussed the testing method for BC3 MSR BS time mask and the impact of averaging period on demodulation performance. The following observation can be made.,

- Transient period can be tested by measuring OFF power and one test case is enough for testing transmit OFF power and time mask.

- 70us is feasible for time domain averaging.

Base on the discussion in this paper, a Text Proposal for 37.141 Section 6.4 is given in the annex. 
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5 Annex: Text Proposal

6.4
Transmit ON/OFF power

The requirements in subclause 6.4 are only applied for BC3 BS.

6.4.1
Definition and applicability
Transmitter OFF power is defined as the mean power measured over 70 us filtered with a square filter of bandwidth equal to the RF bandwidth of the BS centred on the central frequency of the RF bandwidth during the transmitter OFF period.

The transmitter transient period is the time period during which the transmitter is changing from the OFF period to the ON period or vice versa. The transmitter transient period is illustrated in Figure 6.4.1-1.


[image: image13.emf] 

Transmitter Outpu t Power  

Time  

Transmitter ON period   (DL Timeslots and DwPTS)  

Transmitter OFF  period   Transmitter OFF  period  

Transmitter transient  period  

OFF power level    

ON power level   (Informative)  

  UL Timeslots     GP and UpPTS  


Figure 6.4.1-1 Illustration of the relations of transmitter ON period, transmitter OFF period and transmitter transient period.

6.4.2
Minimum Requirement

The minimum requirement is in TS 37.104 [2] subclause 6.4.1.1 and subclause 6.4.2.1.

6.4.3
Test purpose

The purpose of this test is to verify the BC3 BS transmitter OFF power and transient periods are within the limits of the minimum requirements. 
6.4.4
Method of test

6.4.4.1
Initial conditions

Test environment: 
normal; see Annex B.2.

RF bandwidth position to be tested: 
MRFBW; see subclause 4.9.1. 

Connect the signal analyzer to the MSR BS antenna connector as shown in Annex D.1.1.

6.4.4.2
Procedure

1)
Set the BS to transmit a signal according to the applicable test configuration in clause 5 using the corresponding test models or set of physical channels in subclause 4.9.2.

2)
Measure the mean power spectral density measured over 70μs filtered with a square filter of bandwidth equal to the RF bandwidth of the BS centred on the central frequency of the RF bandwidth. 70μs average window centre is set from 35μs after end of one transmitter ON period + 17μs to 35μs before start of next transmitter ON period – 6.25μs.
6.4.5
Test requirement


The measured mean power spectral density according to sbuclause 6.4.4.2 shall be less than -85dBm/MHz + [TT].

NOTE:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance are given in Annex C.
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