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1. Introduction
In the last meeting, it was discussed whether to introduce FR2 PT-RS configuration for QPSK or not, however no consensus is reached during meeting, and this issue is captured in WF as one of the remaining issues [1]. In this contribution, we discuss the necessity of the test cases for MCS 2 with PT-RS enabled and propose to reintroduce the test cases.
	RAN4 #91 WF [1]
· FR2: PT-RS configuration for QPSK:
No consensus is reached between the options, so there will be no test cases for MCS 2 with PT-RS enabled and FFS whether to update the applicability rule. 


2.	Discussion
Originally, RAN4 agreed to introduce FR2 PUSCH requirements with PT-RS enabled for all modulation order including QPSK. After that, the necessity of QPSK with PT-RS enabled is being discussed and currently removed from specifications. On the other hand, test cases for higher modulation (i.e., 16QAM and 64QAM) with PT-RS enabled are remained.
For DFT-s-OFDM, it depends on the parameter sampleDensity whether PT-RS is configured or not. According to TS 38.214, If PT-RS is configured to 16QAM and 64QAM, automatically PT-RS are configured to all modulation orders including QPSK. Therefore, it is not practical operation to configure different PT-RS configuration between QPSK and higher modulation order.
Observation 1: For DFT-s-OFDM, if PT-RS is configured for 16QAM and 64QAM, it is configured for QPSK.
	[bookmark: _Toc11352164]TS 38.214
6.2.3.2	UE PT-RS transmission procedure when transform precoding is enabled
When transform precoding is enabled and if a UE is configured with the higher layer parameter transformPrecoderEnabled in PTRS-UplinkConfig,
-	the UE shall be configured with the higher layer parameters sampleDensity and the UE shall assume the PT-RS antenna ports' presence and PT-RS group pattern are a function of the corresponding scheduled bandwidth in a corresponding bandwidth part, as shown in Table 6.2.3.2-1. The UE shall assume no PT-RS is present when the number of scheduled RBs is less than NRB0 if NRB0 > 1 or if the RNTI equals TC-RNTI.
-	and the UE may be configured PT-RS time density LPT-RS = 2 with the higher layer parameter timeDensityTransformPrecoding. Otherwise, the UE shall assume LPT-RS = 1.
-	if the higher layer parameter sampleDensity indicates that the sample density thresholds NRB,i = NRB,i+1, then the associated row where both these thresholds appear in Table 6.2.3.2-1 is disabled.
Table 6.2.3.2-1: PT-RS group pattern as a function of scheduled bandwidth
	Scheduled bandwidth
	Number of PT-RS groups
	Number of samples 
per PT-RS group

	
NRB0 NRB < NRB1
	2
	2

	
NRB1  NRB < NRB2
	2
	4

	
NRB2  NRB < NRB3
	4
	2

	
NRB3  NRB < NRB4
	4
	4

	
NRB4  NRB
	8
	4






In addition, the simulation work has been done before, so the impact to re-introduce the test cases for QPSK with PT-RS enabled is limited. From point of number of tests, the number is not increased even if the test cases are introduced since applicable test case is either one of PT-RS enabled or disabled according to applicability rule. 
Observation 2: Even if reintroduce the PUSCH requirements for QPSK with PT-RS enabled, there is no big impact to RAN4 work.
From the above observations, QPSK with PT-RS enabled is practical configuration, and there is no concern even if re-introduce the test cases. Therefore, we propose to reintroduce PUSCH test cases for QPSK with PT-RS enabled.
Proposal 1: Reintroduce PUSCH test cases for QPSK MCS 2 with PTRS enabled. 
3.	Conclusion
In this contribution, we discuss on the necessity of test cases for QPSK with PT-RS enabled. The following observations and proposal are obtained.
Observation 1: For DFT-s-OFDM, if PT-RS is configured for 16QAM and 64QAM, it is configured for QPSK.
[bookmark: _GoBack]Observation 2: Even if reintroduce the PUSCH requirements for QPSK with PT-RS enabled, there is no big impact to RAN4 work.
Proposal 1: Reintroduce PUSCH test cases for QPSK MCS 2 with PTRS configuration.
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