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1   Background
During RAN4#92 meeting, way forward [1] on NR Rel-15 BS demodulation requirements was approved, still some open issues are left:
	· Alignment of 38.141-1 and 38.141-2 test setup and procedure
· FFS alignment of 141-1 and 141-2 test setup and procedure steps split.
· Performance for different duplex mode and TDD UL-DL patterns
· Apply the current PUSCH performance requirements to FDD mode
· Further discuss whether the requirements can be applied to other TDD configurations in the next meeting.


In this contribution, we share our views on those open issues and simulation results for investigation.

2   Discussion

2.1   Test setup and procedure
As per the draft CR [3], the test procedure alignment between TS 38.141-1 and TS 38.141-2 for demodulation performance requirements was proposed as shown below:
	[image: image1.png]82.1.4.1 Initial conditions.
Test environment: Normal, see annex B.2.
RF channels to be tested: M, see subclause 4.9.1.
Direction to be tested:-
- For BS type 1-O, receiver target reference direction (see D.31 in table 4.6-1).o
- For BS fype 2-O, OTA REFSENS receiver target reference direction (see D.54 in table 4.6-1).

OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing
measurements within the measurement uncertainties in subclause 4.1.2.4.«

1) Place the BS with its manufacturer declared coordinate system reference point in the same place as calibrated
point in the test system. as shown in annex E.3.-

2) Align the manufacturer declared coordinate system orientation of the BS with the test system..

3) Set the BS in the declared direction to be tested..

4) Connect the BS tester generating the wanted signal. multipath fading simulators and AWGN generators to a test
antenna via a combining network in OTA test setup. as shown in annex E.3. Each of the demodulation branch
signals should be transmitted on each polarization of the test antenna(s).~







Firstly we need to get common understanding about the initial conditions and procedure sections in the specification as guided in section 4.13 of TS 38.141-2 and copied here for convenience:

	4.13
Format and interpretation of tests

Each test has a standard format:

…
X.4
Method of test

X.4.1
General

In some cases there are alternative test procedures or initial conditions. In such cases, guidance for which initial conditions and test procedures can be applied are stated here. In the case only one test procedure is applicable, that is stated here.

X.4.2y
First test method

X.4.2y.1
Initial conditions

This subclause defines the initial conditions for each test, including the test environment, the RF channels to be tested and the basic measurement set-up. The OTA Test System is assumed to be correctly calibrated as part of the initial conditions. Calibration is not explicitly mentioned.

X.4.2y.2
Procedure

This subclause describes the steps necessary to perform the test and provides further details of the test definition like domain (e.g. frequency-span), range, weighting (e.g. bandwidth), and algorithms (e.g. averaging). The procedure may comprise data processing of the measurement result before comparison with the test requirement (e.g. average result from several measurement positions).


From the guidance of X.4.2y.1 for initial conditions, we can know that only test environment, the RF channels to be tested and the basic measurement set-up which are already included in the current initial conditions section for demodulation performance requirements. The calibration is part of the initial conditions but it is not explicitly mentioned in the initial conditions, so the proposal in [3] to copy the test facility calibration from 8.2.2 is not necessary. The section 4.1.2 clearly states what the maximum acceptable measurement uncertainty is, it is not necessary to repeat this information again in the specific test cases.
	4.1.2.1
General

The maximum acceptable uncertainty of the OTA Test System is specified below for each radiated test defined explicitly in the present specification, where appropriate.

The OTA Test System shall enable the stimulus signals in the test case to be adjusted to within the specified tolerance and the DUT to be measured with an uncertainty not exceeding the specified values. All tolerances and uncertainties are absolute values, and are valid for a confidence level of 95 %, unless otherwise stated.


From the above general statements in section 4 of the specification TS 38.141-2 that should be applicable to all tests, it is quite clear that the test system must be calibrated and meet the measurement uncertainty values without those additional statements in each test cases. The test system calibration and the measurement uncertainties also exist in other demodulation performance tests, we do not think that it is necessary to repeat the same things in individual test case and make the specification larger and more complex, it is better to remove it from other tests of the demodulation performance requirements part.
Proposal 1: Remove the statement about the test facility calibration and measurement uncertainty in the test procedures in section 8 Radiated performance requirements.

 Moving the original test step 1 to step 4 from the procedure to the initial condition is a mistake. As per the understanding of the procedure guided in section 4.13, the procedure is where things are done, place the BS, align the BS, measure the power etc. the current split between the initial conditions and the procedure is the same for all requirements including RF sections in the specification, it is helpful if all the tests use a similar layout, if we are to change the part then we should change them all, but it is not necessary and it is a great deal of work and does not bring any gain.
Proposal 2: Do not move the original test steps 1 to 4 in the procedure section to the initial conditions section and keep aligned for all tests in the specification TS 38.141-2.
2.2   PUSCH requirements
The following agreements were made in the previous RAN4 meetings about the selection of TDD UL-DL configurations used for the PUSCH performance requirements definitions.
	RAN4#88 (R4-1811726):

· TDD UL/DL configurations

· Just consider those TDD UL DL configurations from the operators’ input as listed in Annex.

· Companies are encouraged to analyze the PUSCH performance requirements for different TDD UL/DL configurations

· Compare the simulation results for the following TDD UL/DL configurations for one PUSCH case with 30kHz SCS for investigation:

· 7D1S2U, S = 6D:4G:4U 
· DDDSUDDSUU, S=10D:2G:2U
· DDDSU, S=10D:2G:2U 

Note: No PUSCH transmission on special slot in the simulations.

· If the results are similar for those three UL DL configurations, one UL/DL configuration will be used for each SCS, and the UL/DL configurations used in BS RF will be considered as baseline.

· Annex of R4-1811726:
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RAN4#88bis (R4-1813755):
· TDD UL/DL configurations

· Use one TDD UL/DL configuration per SCS

· 15 kHz SCS

· 3D1S1U, S=10D:2G:2U 
· 30 kHz SCS

· 7D1S2U, S=6D:4G:4U
· 60 kHz SCS

· DDDSU, S = 10D:2G:2U
· 120 kHz SCS

· DDDSU, S=10D:2G:2U 
· No PUSCH transmission on the special slot 


As per the evaluations in the previous meeting, RAN4 agreed to use one TDD UL-DL configuration per SCS for PUSCH performance requirements definition. Company would like to generalize the PUSCH performance requirements to be applicable for all agreed TDD UL-DL configurations for each SCS, but some companies would like to do more investigations and further discuss whether the requirements currently defined can be applied to other TDD configurations in the following meeting. In this contribution, we would like to share our simulation results and give our observations as per the agreed simulation assumptions [3] and extracted as shown below:
Table 2.2-1: Simulation assumptions for evaluation of different TDD UL-DL configurations

	Parameter
	Value

	
	FR1
	FR2

	Transform precoding
	Disabled
	Disabled

	Number of Tx
	2
	2

	Number of Rx
	2
	2

	Number of layers
	2
	2

	Transmission scheme
	Identity matrix (TPMI index 0)
	Identity matrix (TPMI index 0)

	DMRS type
	type 1
	type 1

	Number of DMRS symbols
	1+1
	1+1

	symbols length
	14
	10

	start symbol index
	0
	0

	Time domain resource allocation type
	type B
	type B

	Frequency domain resource
	Full applicable test bandwidth
	Full applicable test bandwidth

	MCS index
	16
	12

	Carrier frequency (GHz)
	4
	30

	Propagation condition and correlation matrix
	TDLC 300ns,100 Hz, Low
	TDLA 30ns, 300Hz, Low

	SCS and BW
	30kHz: 20MHz, 40MHz 

120kHz: 50MHz, 100MHz 

	PTRS
	Not configured
	Configured with KPTRS =2, LPTRS =1

	Timing offset
	0
	0

	Frequency offset
	0
	0

	Code block group, Frequency hopping, Limited buffer rate matching
	Disabled
	Disabled

	Number of HARQ transmissions 
	4
	4

	Testing metric
	SNR @70% of maximum throughput
	SNR @70% of maximum throughput


Table 2.2-2: Simulation results for different TDD UL-DL configurations
	Bandwidth (MHz)/SCS (kHz)
	TDD UL-DL configuration
	SNR@70%Max TP

	20 / 30
	7D1S2U
	15.67

	
	DDDSUDDSUU
	15.82

	
	DDDSU
	15.80

	40 / 30
	7D1S2U
	16.41

	
	DDDSUDDSUU
	16.80

	
	DDDSU
	16.42

	50 / 120
	DDDSU, S=10D:2G:2U
	12

	
	DDSU, S=11D+3G
	11.93

	100 / 120
	DDDSU, S=10D:2G:2U
	11.3

	
	DDSU, S=11D+3G
	11.02


Observation 1: The PUSCH performances with the same test configurations but only different TDD UL-DL configurations are very similar.
3   Proposals
In this contribution, we analyze the test setup procedure and give our evaluations for the performance requirements with different TDD UL-DL configurations, and our observations and proposals are:
Observation 1: The PUSCH performances with the same test configurations but only different TDD UL-DL configurations are very similar.

Proposal 1: Remove the statement about the test facility calibration and measurement uncertainty in the test procedures in section 8 Radiated performance requirements.

Proposal 2: Do not move the original test steps 1 to 4 in the procedure section to the initial conditions section and keep aligned for all tests in the specification TS 38.141-2.
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