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1. Introduction

In RAN4#58AH, we discussed the test procedures of Occupied Bandwidth (OBW) for CA BS. This document presents way forward on the test procedures of OBW for CA BS.

2. Discussion: OBW test of CA BS
In [1], the required test uncertainty of OBW test has been discussed. It would need more time to conclude what is the feasible value of test uncertainty of OBW for CA BS, however, based on the offline discussion, the following principle could be proposed to discuss the test uncertainty of CA BS; 
“the test uncertainty on OBW test of CA BS shall be at least the sum of GBs of outermost carriers"
Regarding the test procedure of OBW of CA BS, it is valuable that there would be possibility to fulfill the above principle within the range of existing test procedure description since the description of existing test procedure would be general. Therefore, the following way forward are proposed;
1) In this meeting, we agree the principle that "the test uncertainty of OBW test shall be at least the sum of GBs of outermost carriers".

2) Companies will check whether it is possible to fulfill the above principle within the range of existing test procedure description, or not.

3-a) If the result of 2) is "possible", then the existing test procedure shall be applied on the CA OBW test. 

3-b) If the result of 2) is "not possible", then new test procedure shall be discussed and created on the CA OBW test.

4) Irrespective of the result of 2), the corresponding parameters for the test procedure, i.e. the value of test uncertainty, the number of measurement point, the RBW and the measurement span will be discussed.
3. Discussion: OBW test of Single Carrier BS

The clarification of existing test procedure of OBW for single carrier BS is also scope of discussion in [2] and [3]. Separately with the discussion of CA, it would make sense that RAN4 agree “in principle” the clarification of existing test procedure as single carrier test in this meeting. The compromised proposal of CR is attached in the Annex.
Proposal: To agree “in principle” the clarification of existing test procedure as single carrier test in this meeting. The compromised proposal of CR is attached in the Annex.

3. Conclusion

This paper proposes the following way forward and proposal.

Way forward:

1) In this meeting, we agree the principle that "the test uncertainty of OBW test shall be at least the sum of GBs of outermost carriers".

2) Companies will check whether it is possible to fulfill the above principle within the range of existing test procedure description, or not.

3-a) If the result of 2) is "possible", then the existing test procedure shall be applied on the CA OBW test. 

3-b) If the result of 2) is "not possible", then new test procedure shall be discussed and created on the CA OBW test.

4) Irrespective of the result of 2), the corresponding parameters for the test procedure, i.e. the value of test uncertainty, the number of measurement point, the RBW and the measurement span will be discussed.

Proposal:
Proposal: To agree “in principle” the clarification of existing test procedure as single carrier test in this meeting. The compromised proposal of CR is attached in the Annex.
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-UNCANGED SECTION-

6.6.1
Occupied bandwidth


6.6.1.1
Definition and applicability

The occupied bandwidth is 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 transmitted power.

The value of /2 shall be taken as 0.5%.

6.6.1.2
Minimum Requirements

The minimum requirement is in TS 36.104 [2] subclause 6.6.1.

6.6.1.3
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 ITU-R Recommendation SM.328 [4]. 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.

6.6.1.4
Method of test

6.6.1.4.1
Initial conditions
Test environment: 


normal; see Annex D.2.

RF channels to be tested: 
B, M and T; see subclause 4.7.
Connect the Measurement device to the BS antenna connector as shown in Annex I.1.1.

2)
Start transmission according to E-TM1.1 at the manufacturer’s specified maximum output power.

-END OF UNCANGED SECTION-

-MODIFIED SECTION-

6.6.1.4.2
Procedure 
1)
For the measurements of 5MHz or more occupied bandwidth requirement, measure the spectrum emission of the transmitted signal across a span of twice the occupied bandwidth requirement. For the measurements of less than 5MHz occupied bandwidth requirement, measure the spectrum emission of the transmitted signal across a span listed in the Table 6.6.1.4.2: 
Table 6.6.1.4.2 Span for OBW measurements

	Channel bandwidth BWChannel [MHz]
	1.4
	3 

	Span [MHz]
	10
	10


The selected resolution bandwidth (RBW) filter of the analyser shall be 30 kHz or less. The spectrum emission shall be measured at 400 or more points across the measurement span.
NOTE:
The detection mode of the spectrum analyzer will not have any effect on the result if the statistical properties of the out-of-OBW power are the same as those of the inside-OBW power. Both are expected to have the Rayleigh distribution of the amplitude of Gaussian noise. In any case where the statistics are not the same, though, the detection mode must be power responding.  The analyser may be set to respond to the average of the power (root-mean-square of the voltage) across the measurement cell..
2)
Compute the total of the power, P0, (in power units, not decibel units) of all the measurement cells in the measurement span. Compute P1, the power outside the occupied bandwidth on each side. P1 is half of the total power outside the bandwidth. P1 is half of (100 % - (occupied percentage)) of P0. For the occupied percentage of 99 %, P1 is 0.005 times P0.

3)
Determine the lowest frequency, f1, for which the sum of all power in the measurement cells from the beginning of the span to f1 exceeds P1.

4)
Determine the highest frequency, f2, for which the sum of all power in the measurement cells from f2 to the end of the span exceeds P1.
5)
Compute the occupied bandwidth as f2 - f1.
-END OF MODIFIED SECTION-
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