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1.  Introduction

The  Global In-Channel TX-Test covers the following tests

· Frequency

· EVM

· IQ component

· In-band emissions general

· In-band emissions IQ image

· In-band emissions DC

· Spectral flatness.

The requirements concerning RB allocation are different for these tests 
2.  Discussion

2.1  Frequency:
This test is insensitive against RB allocation. Only the allocated RB are used for the measurement. As long as there is at least one RB allocated, frequency measurement is possible. We recommend to use full RB allocation for this measurement.

2.2.  EVM:
This test is insensitive against RB allocation. Only the allocated RB are used for the measurement. As long as there is at least one RB allocated, EVM is possible. We recommend to use full RB allocation for this measurement. However this is not a worst case. The TX filter (Band filter) is more critical in phase and amplitude near the band edges and less critical in the centre. We propose to measure EVM also with a part RB allocation, with allocated RB at the edge of the transmission BW configuration..
There are two of those situations: 

1. when the low frequency within a band is tested, the lowest RBs should be allocated.
(figure 1 below) 
2. when the high frequency within a band is tested, the highest RBs should be allocated.

It is tbd, if both cases must be covered or only one. 
2.3.  IQ component:
This test is insensitive against RB allocation. However the IQ component is visible on a conventional spectrum analyzer only in a RB allocation, which leaves the vicinity of the IQ component un-allocated. It is more clearly visible to define the measurement  with a part RB allocation, with allocated RB at one end of the transmission BW configuration.
2.4.  In-band emissions general

This test needs un-allocated RBs (under test) besides allocated RBs( not under test) to be meaningful. Image RB are excluded form the measurement, which further reduces the number of RBs, usable for this measurement. These restrictions require a relatively narrow RB allocation.    This implies, that with one Global In-Channel TX-Test-run the in-band emissions test cover only a part of the transmission BW configuration. It needs several runs with different RB allocation until the unallocated RBs cover the entire BW. We propose to measure “In-band emissions general” with one run and accept, that not the entire transmission BW configuration is covered by the measurement.

2.5.  In-band emissions IQ image

This test needs un-allocated RBs (under test) besides allocated RBs( not under test) to be meaningful. This test needs an asymmetric RB allocation. In addition the allocated RBs must not overlap the image. In addition the “In-band emissions DC” must not overlap the image. These restrictions require a relatively narrow RB allocation.  This implies, that with one Global In-Channel TX-Test-run the image test cover only a part of the transmission BW configuration. It needs several runs with different RB allocation until the image RB cover the entire BW. Similar to EVM we have to consider worst case testing: At the band-edge the amplitude may overstep more than in the centre. 

There are two of those situations: 

1. when the low frequency within a band is tested, the highest RBs should be allocated, putting the image to the band-edge. 
2. when the high frequency within a band is tested, the lowest RBs should be allocated, putting the image to the band-edge. (figure 1 below)  

It is tbd, if both cases must be covered or only one. 
2.6.  In-band emissions DC
This test needs un-allocated RB next to the carrier.

We propose to measure In-band emissions general, IQ image and DC

with a part RB allocation, with allocated RB at one end of the transmission BW configuration.

2.7.  Spectral flatness.

Only full RB allocation is meaningful.
3.  Proposal for part allocation:

 3.1.  Channel BW 1.4 MHz, 6 RBs available

1: allocated  (for EVM)                    
2: Inband emission general              
3: Inband emission DC                    
IQ component

4. Inband emission DC                    
5. Inband emission general              
6. Inband emission IQ image   
This corresponds 36.101 Table A.2.2.2.1-1 left column     (QPSK)       
This corresponds 36.101 Table A.2.2.2.2-1 left column      (16 QAM)       
(64 QAM tbd, target same RB allocation)
3.2.  Channel BW 3 MHz, 15 RBs available

1 to 4: allocated (for EVM)      
5 to 7: Inband emission general

8  Inband emission DC with IQ component inside
9 to 11. Inband emission general 

12 to 15. Inband emission IQ image
This corresponds 36.101 Table A.2.2.2.1-2    rightmost column  (QPSK)       
This corresponds 36.101 Table A.2.2.2.2-2    rightmost column  (16 QAM)       
(64 QAM tbd, target same RB allocation)

3.4.  Channel BW 5 MHz, 25 RBs available

1 to 8: allocated

9 to 12: Inband emission general

13  Inband emission DC with IQ component inside

14 to 17. Inband emission general 

18 to 25. Inband emission IQ image

This corresponds 36.101 Table A.2.2.2.1-3    middle column  (QPSK)       
This corresponds 36.101 Table A.2.2.2.2-3    middle column  (16 QAM)       
(64 QAM tbd, target same RB allocation)

3.5.  Channel BW 10 MHz, 50 RBs available

1 to 12: allocated

12 to 24: Inband emission general

25 Inband emission DC

IQ component

26. Inband emission DC

27 to 38. Inband emission general 

39 to 50. Inband emission IQ image
This corresponds 36.101 Table A.2.2.2.1-4    second column  (QPSK)       
This corresponds 36.101 Table A.2.2.2.2-4    second column  (16 QAM)       
(64 QAM tbd, target same RB allocation)

3.6.  Channel BW 15 MHz, 75 RBs available

1 to 16: allocated

17 to 37: Inband emission general

38  Inband emission DC with IQ component inside

39 to 59. Inband emission general 

60 to 75. Inband emission IQ image
This corresponds 36.101 Table A.2.2.2.1-5    middle column  (QPSK)       
This corresponds 36.101 Table A.2.2.2.2-5    middle column  (16 QAM)       
(64 QAM tbd, target same RB allocation)

3.7.  Channel BW 20 MHz, 100 RBs available

1 to 18: allocated

19 to 49: Inband emission general

50 Inband emission DC

IQ component

51. Inband emission DC

52 to 82. Inband emission general 

83 to 100. Inband emission IQ image
This corresponds 36.101 Table A.2.2.2.1-6    second column  (QPSK)       
This corresponds 36.101 Table A.2.2.2.2-3    rightmost column  (16 QAM)       
(64 QAM tbd, target same RB allocation)

Note: a symetrical part RB-allocation (allocation on the right edge of the channel BW) is tbd.

4. Applicability FDD, TDD
This RB allocation should be applicable for the Global In-Channel TX-Test in  FDD and TDD

5.   Summary

Within one transmission BW configuration the Global In-Channel TX-Test is run with 

· one full RB allocation (evaluation with respect to EVM, frequency, spectral flatness)

· one part RB allocation (evaluation with respect to EVM, in-band emissions  and IQ component) 

· it is tbd, if we need a second (symmetrical) part RB allocation 

6. References

R4-082718  (This CR introduces in-band emissions General, IQ image and DC)

R4-083181  (This CR introduces UL Reference measurement channels)
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Figure 1: worst case testing 
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