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1 Introduction
In each NR NSA Tx test case, the modulation and waveform is specified for each test point in the test configuration table in 38.521-1, 38.521-2 and 38.521-3. The test procedure needs to handle the case when a test case has test points for both CP-OFDM and DFT-s-OFDM waveforms. This paper addresses this situation and gives a proposal of a procedure to be incooperated in affected NR test cases. 
Proceduere for NR stand-alone is not analysed in this paper but a similar approach is expected to be applicable.

2 Discussion
2.1 Waveform definition
For PUSCH transmission, the waveform selection is signaled in RRC connection setup, via IE PUSCH-Config, transformPrecoder [1]. Below text is taken from 38.331. As can be seen, for the UE to trsnmit with waveform  DFT-s-OFDM, IE transformPrecoder should be set to enabled.
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From 38.214 [2], clause 6.1.3

If the DCI with the scheduling grant was not received with DCI format 1_0 

-
If the UE is configured with the higher layer parameter [transform-precoding-scheduled], the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to this parameter.

-
If the UE is not configured with the higher layer parameter [transform-precoding-scheduled], the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-tp.

Transmitter test cases is expected to use DCI format 0_1 (alternatively 0_0) to schedule PUSCH, i.e. the text above apply. To change the waveform, an RRCReconfiguration needs to be signalled to the UE [4], transparently through RRCConnectionReconfiguration [1].
2.2 Impact on test cases, using PRACH

Transform decoding is not applicable to PRACH as per 38.211 [6] clause 6.3.3. Therfore, no additional information is needed in PRACH test cases.   
2.3 Impact on test cases, using PUSCH
Since the waveform is selected through RRC signalling, the test procedure needs to add an RRCConnectionReconfiguration (RRCReconfiguration) message to switch between the waveforms CP-OFDM and DFT-s-OFDM in the test. To minimize the impact of the test procedure, the following is proposed.
Proposal 1:
Add a new step at the end of the test procedure. Example:
x.x.x.x.x.x
Test procedure

1.
SS transmits PDSCH via PDCCH DCI format…

2. …

3. …
4.
When switching to CP-OFDM waveform, as specified in the test configuration table x, send an RRCConnectionReconfiguration message containing NR RRCReconfiguration message according to TS 38.508-1 [x] clause TBD table TBD without [DFT-s-OFDM] condition. When switching to DFT-s-OFDM waveform, send an RRCConnectionReconfiguration message containing NR RRCReconfiguration message with [DFT-s-OFDM] condition.
Proposal 2:
Add a note after the last step of the test procedure. Example:

x.x.x.x.x.x
Test procedure

1.
SS transmits PDSCH via PDCCH DCI format…

2. …

3. …
4.
Repeat steps from 1 to 3 for each subtest in Table [test configuration table] as appropriate. 
NOTE 1: When switching to CP-OFDM waveform, as specified in the test configuration table x, send an RRCConnectionReconfiguration message containing NR RRCReconfiguration message according to TS 38.508-1 [x] clause TBD table TBD without [DFT-s-OFDM] condition. When switching to DFT-s-OFDM waveform, send an RRCConnectionReconfiguration message containing NR RRCReconfiguration message with [DFT-s-OFDM] condition.
The table to be referred to in 38.508-1 is not in place as of today but below table gives an example on how it may look based on 36.508 [3] structure.
- RRCReconfiguration

Table x.x.x-x: RRCReconfiguration
	Derivation Path: 38.331 clause y.y.y

	Information Element
	Value/remark
	Comment
	Condition

	RRCReconfiguration ::= SEQUENCE {
	
	
	

	…
	
	
	

	        transformPrecoder
	Not present
	
	

	
	enabled
	
	DFT-s-OFDM

	…
	
	
	

	
	
	
	


	Condition
	Explanation

	…
	

	DFT-s-OFDM
	DFT-s-OFDM waveform is configured

	…
	


3 Proposal
Add proposal 2 in the test procedure for NSA test cases if both CP-OFDM and DFT-s-OFDM waveforms are used in the test case.
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