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Introduction
Briefly introduce background, the scope of this email discussion (e.g. list of treated agenda items) and provide some guidelines for email discussion if necessary.
The contributions for the following agenda items are summarised in this document:
8.6.2 UL 256QAM
Topic #1: MPR and PTRS
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2311249
	Apple
	Observation 1: PTRS performance evaluation with CP-OFDM shows positive gains for small and large allocation sizes. No negative gains are observed. This falls in the line with previous observations from other companies.
Proposal 1: It is proposed to deploy PTRS for 256QAM and adopt L-PTRS = 1 K-PTRS =2 as fixed configuration.
Observation 2: PTRS performance evaluation with DFT-s-OFDM shows negative gains for large allocation sizes. Also, smaller allocations sizes have negative gains which makes PTRS not usable for DFT-s-OFDM.
Proposal 2: It is proposed to not deploy PTRS for DFT-s-OFDM.
Observation 3: Considering advanced UE implementation technologies for MPR confinement has the challenge that those require clarification as they might reach beyond typical RAN4 assumptions. Detailed analysis and measurements would be needed to support and verify simulated performance improvements.

	R4-2311282
	Qualcomm Incorporated
	Observation 1: PTRS overhead cannot be justified for UL256QAM for many UEs.
Observation 2: An FR2-1 UE is expected to comply with Tx signal quality requirements for BPSK, QPSK, 16QAM and 64QAM without any PTRS configured for UL. 
Proposal 1: UE uses existing signaling PTRS-DensityRecommendationSetUL, to convey need for PTRS. 
Proposal 2: Adopt L-PTRS = 1 K-PTRS =2 as PTRS configuration for CP-OFDM only when UEs declare they need PTRS to meet Tx signal quality requirements (i.e., no PTRS is configured for the UE when it does not indicate need for PTRS.)
Proposal 3: PTRS is configured for DFT-s-OFDM only when UEs declare they need PTRS to meet Tx signal quality requirements (i.e., no PTRS is configured for the UE when it does not indicate need for PTRS.)
Observation 3: Assuming one of the approved phase noise profiles, only narrow allocations of DFT-s-OFDM waveforms (~20RB or narrower) benefit from PTRS.
Observation 4: Assuming one of the approved phase noise profiles, the network is better off not configuring PTRS for allocations wider than 20 RBs. 
Observation 5: Unlike CP-OFDM, it is not clear how to adjust PTRS parameters when the number of symbols in each OFDM symbol (12*LCRB) starts to become comparable to the product Nsampgroup, * NPT-RSgroup.
Proposal 4: For FR2-1 UL with DFT-s-256QAM, the following PTRS configuration is established for UEs that signal they need PTRS to meet Tx signal quality requirements: 
1. Adopt 4 samples/group and 8 groups/OFDM symbol for DFT-s-OFDM for narrow allocations (20 RBs or narrower). 
2. PTRS is not configured for DFT-s-OFDM for allocations wider than 20 RBs.
3. the PTRS configuration strategy for very narrow allocations (<= 8RB)  is to maximize the number of PT-RS groups while ensuring that the number of data symbols > number of PT-RS symbols.
Proposal 5: The MPR for UL 256 QAM shall not exceed that of 64QAM by more than 3 dB.

	R4-2311665
	Nokia, Nokia Shanghai Bell
	The MPR simulation results with different PCs are provided in Tables 1-3, and the EVM budget is provided in Table 4.
Table 1. MPR simulation results for 256QAM with PC1.
	
	
	Required back-off [dB]

	Waveform
	SCS
[kHz]
	Channel bandwidth [MHz]
	Max

	
	
	50
	100
	200
	400
	

	DFT-S-OFDM
	60
	7.1
	7.1
	7.2
	
	7.2

	
	120
	7.1
	7.0
	7.1
	7.2
	



Table 2. MPR simulation results for 256QAM with PC2.
	
	
	Required back-off [dB]

	Waveform
	SCS
[kHz]
	Channel bandwidth [MHz]
	Max

	
	
	50
	100
	200
	400
	

	DFT-S-OFDM
	60
	7.0
	7.0
	7.1
	
	7.1

	
	120
	7.0
	6.9
	7.0
	7.0
	



Table 3. MPR simulation results for 256QAM with PC5.
	
	
	Required back-off [dB]

	Waveform
	SCS
[kHz]
	Channel bandwidth [MHz]
	Max

	
	
	50
	100
	200
	400
	

	DFT-S-OFDM
	60
	7.1
	7.3
	7.3
	
	7.3

	
	120
	7.0
	7.0
	7.1
	7.1
	



Table 4. EVM budget for DFT-s-OFDM at 29 GHz. RB start position 0, number of RBs 64, SCS 120 kHz.
	Tx EVM contributor
	EVM (%)

	Phase Noise+IQ Imbalance
	2.79

	PA Non-linearity & Transmitter
	2.11

	Total
	3.50




	R4-2311666
	Nokia, Nokia Shanghai Bell
	[bookmark: _Hlk131603927]Proposal 1: To wait for further MPR simulation or measurement results from other companies before deciding how to define the MPR requirements.
Proposal 2: To adopt option 1 for PTRS configuration for EVM test for CP-OFDM, and define the same EVM requirement for both cases with and without PTRS if option 2 is adopted.
Proposal 3: To adopt option 1 for PTRS configuration for EVM test for DFT-S-OFDM, and consider option 2 or 3 only if simulation results have shown that PTRS would be beneficial in most cases with narrower than 20 RBs for DFT-S-OFDM.

	rev. R4-2311830
	ZTE Corporation
	Observation 1: Introducing PTRS for CPE for DFT-s-OFDM may not improve EVM or the improvement is very small.
Observation 2: Introducing PTRS for CPE can improve EVM for CP-OFDM waveform.
Proposal 1: Option 1 is preferred for the phase noise of 39GHz.
Proposal 2: Not to consider PTRS for EVM test for DFT-s-OFDM waveform.
Proposal 3: To use the same PTRS configuration (k=2, l=1) for CP-OFDM waveform.
[bookmark: OLE_LINK39][bookmark: OLE_LINK40]Proposal 4: 29GHz PC1 256QAM DFT-s-OFDM MPR requirements are proposed:
	Modulation
	MPRWT (dB), BWchannel ≤ 200 MHz

	
	Outer RB allocations
	Inner RB allocations

	
	
	Region 1
	Region 2

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 5.5
	0.0
	≤ 3.0

	
	QPSK
	≤ 6.5
	0.0
	≤ 3.0

	
	16 QAM
	≤ 6.5
	≤ 4.0
	≤ 4.0

	
	64 QAM
	≤ 6.5
	≤ 5.0
	≤ 5.0

	
	256QAM
	≤8.5
	≤ 9.0
	≤ 9.0

	CP-OFDM
	QPSK
	≤ 7.0
	≤ 4.5
	≤ 4.5

	
	16 QAM
	≤ 7.0
	≤ 5.5
	≤ 5.5

	
	64 QAM
	≤ 7.5
	≤ 7.5
	≤ 7.5

	
	256QAM
	≤ 12.5
	≤ 12.5
	≤ 12.5




	R4-2312237
	LG Electronics France
	Observation 1: The lower MPR value with low AM-PM distortion PA than MPR value with general PA is observed.
Proposal 1: Consider the low AM-PM distortion PA to obtain the reasonable MPR value for FR2-1 256QAM.
Proposal 2: Consider the MPR value as the average of the MPR results using the general PA and the MPR results using the low AM-PM distortion PA. (29 GHz: table 6, 39 GHz: table 7)
Table 6 The proposed MPR values for 29 GHz PC2 UL256QAM
	CBW
(100 MHz)
	Inner RB allocations,
Region 1
	Edge RB allocations


	DFT-s-OFDM
	8
	8

	CP-OFDM
	10.5
	10.5

	CBW
(400 MHz)
	Inner RB allocations,
Region 1
	Edge RB allocations


	DFT-s-OFDM
	10
	9.5

	CP-OFDM
	11.5
	11.5


Table 7 The proposed MPR values for 39 GHz PC2 UL256QAM
	CBW
(100 MHz)
	Inner RB allocations,
Region 1
	Edge RB allocations


	DFT-s-OFDM
	8
	8.5

	CP-OFDM
	10.5
	10.5

	CBW
(400 MHz)
	Inner RB allocations,
Region 1
	Edge RB allocations


	DFT-s-OFDM
	10
	9.5

	CP-OFDM
	12
	12




	R4-2312317
	Huawei, HiSilicon
	Proposal 1: For FWA/CPE types UE, the MPR for UL 256 QAM shall not exceed 3 dB (i.e., 1dB~3dB) more than 64QAM
Proposal 2: Adopt L-PTRS = 1 K-PTRS =2 as PTRS configuration for CP-OFDM
Proposal 3: The existing signalling should be reused if needed for EVM test for DFT-S-OFDM

	R4-2312574
	vivo
	Observation 1: From the UL dynamic range perspective, the FR2 PC1 MPR of UL 256QAM should not exceed 15 dB.
Observation 2: The gating factor for 256 QAM is EVM only.
Observation 3: The 256QAM MPR simulation results are insensitive to the channel bandwidth but the challenge of wideband device design should be considered in MPR requirement.
Observation 4: Whether the UE can benefit from PTRS is highly associated with the phase noise profile, which varies in different UEs.
Proposal 1: Based on the simulation results and analysis, we propose FR2-1 256QAM MPR as follows:
Table 6.2.2.1-1 MPRWT for power class 1, BWchannel ≤ 200 MHz
	Modulation
	MPRWT (dB), BWchannel ≤ 200 MHz

	
	Outer RB allocations
	Inner RB allocations

	
	
	Region 1
	Region 2

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 5.5
	0.0
	≤ 3.0

	
	QPSK
	≤ 6.5
	0.0
	≤ 3.0

	
	16 QAM
	≤ 6.5
	≤ 4.0
	≤ 4.0

	
	64 QAM
	≤ 6.5
	≤ 5.0
	≤ 5.0

	
	256QAM
	≤ 9.0
	≤ 9.0
	≤ 9.0

	CP-OFDM
	QPSK
	≤ 7.0
	≤ 4.5
	≤ 4.5

	
	16 QAM
	≤ 7.0
	≤ 5.5
	≤ 5.5

	
	64 QAM
	≤ 7.5
	≤ 7.5
	≤ 7.5

	
	256QAM
	≤ 11.5
	≤ 11.5
	≤ 11.5



Table 6.2.2.1-2 MPRWT for power class 1, BWchannel = 400 MHz
	Modulation
	MPRWT (dB), BWchannel = 400 MHz

	
	Outer RB allocations
	Inner RB allocations

	
	
	Region 1
	Region 2

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 5.5
	0.0
	≤ 3.0

	
	QPSK
	≤ 6.5
	0.0
	≤ 3.5

	
	16 QAM
	≤ 6.5
	≤ 4.5
	≤ 4.5

	
	64 QAM
	≤ 6.5
	≤ 6.5
	≤ 6.5

	
	256QAM
	≤ 10.5
	≤ 10.5
	≤ 10.5

	CP-OFDM
	QPSK
	≤ 7.0
	≤ 5.0
	≤ 5.0

	
	16 QAM
	≤ 7.0
	≤ 6.5
	≤ 6.5

	
	64 QAM
	≤ 9.0
	≤ 9.0
	≤ 9.0

	
	256QAM
	≤ 13.0
	≤ 13.0
	≤ 13.0



Proposal 2: Whether the PTRS needs to be configured for different waveforms (DFT-s-/CP-) during EVM test depends on the UE declaration respectively.
Proposal 3: If the UE declares that the PTRS is needed, the following fixed PTRS configuration is used:
· For CP-OFDM: LPTRS = 1, KPTRS =2 
· For DFTs-OFDM: LPTRS = 1, Ngroup = 8, Nsamp = 4

	R4-2312686
	Xiaomi
	Proposal 1: The MPR of UL 256 QAM shall not exceed 5 dB more than 64QAM.
Proposal 2: No need new signalling to indicate no PTRS, the current UE capability of ‘ptrs-DensityRecommendationSetUL’ is enough.
Proposal 3: No PTRS configuration in EVM test for CP-OFDM and DFT-s-OFDM.

	R4-2313190
	Sony
	Observation 1: with the assumption of 18 dBm minimum EIRP, it is possible that no dynamic range is available if the corresponding MPR is more than 12 dB. 
Observation 2 it is no longer feasible to only consider the UE implementation without including the impact analysis on the network performance in FR2 due to the extremely tight link budget when it comes to MPR requirements. 
Observation 3: It is necessary to cap the MPR value with a reasonable value to guarantee the network performance. 
Observation 4: It is feasible for implementations to meet the proposed confinement range. 
Observation 5: a denser PTRS configuration does not seem to reduce the EVM performance of CP-OFDM but may affect the DFTs-OFDM.
Observation 6: A UE-declared PTRS configuration in the test may lead to incomparable results between different UEs.
Proposal 1: The MPR of UL 256 QAM needs to be confined so that the UE can reach reasonable EIRP levels and dynamic range in a real network scenario.
Proposal 2: It is proposed that the MPR for UL 256 QAM shall not exceed 3 dB more than 64QAM.  
Proposal 3: It is recommended to adopt a fixed PTRS configuration rather than a dynamic configuration of PTRS in the conformance test, while the feasible configuration of PTRS can be further discussed.

	R4-2313417
	MediaTek (Shenzhen) Inc.
	Observation 1: With current 39GHz phase noise profile, it should be noted that the phase noise performance of 39GHz dominates the EVM budget for 3.5% EVM. PA requires more back-off power to compensate the quality of the transmitting signal. In our initial simulations, MPR for 29GHz UL 256QAM could achieve reasonable MPR value. However, the MPR value for 39GHz UL 256QAM could be too large and this will result in insufficient dynamic range.
Observation 2: Our initial MPR of 256QAM simulation results are shown in Table 2.
	Modulation
	PTRS CPE compensation
	MPR (dB)

	100MHz (full RB)
	
	MTK’s model @29GHz
	QC’s model @29GHz

	DFT-s-OFDM
	256 QAM
	Off
	7.2
	7.4

	DFT-s-OFDM
	256 QAM
	On
	8
	7.8

	CP-OFDM
	256 QAM
	Off
	9.9
	10.1

	CP-OFDM
	256 QAM
	On
	9.7
	9.7




	R4-2313826
	Ericsson Limited
	Proposal 1: The MPR for UL 256QAM shall be in the range of 1dB - 3dB higher than the corresponding value for 64QAM.
Proposal 2: For CP-OFDM, adopt (K=2, L=1) PTRS configuration for the MPR requirements evaluations. For DFT-s-OFDM support Option 3, i.e. to configure PTRS for all UEs for narrow RBs allocations (20 RBs or narrower) and not to configure PTRS for allocations wider than 20 RBs.




Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1 MPR requirement
Sub-topic description 
Open issues and candidate options before meeting:
Summary of the simulation results for MPR
29GHz
EVM budget for 29GHz
	Tx EVM contributor
	EVM (%)

	
	Nokia（R4-2311665）
	vivo(R4-2312574)
	Xiaomi(R4-2312686)
	MediaTek(R4-2313417)
	ZTE(revised R4-2313417)
	Sony (R4-2313190)
	LGE(R4-2308223)

	Transmitter +IQ Imbalance
	-
	-
	-
	1.7
	
	
	

	IQ Imbalance (w/ compensation)
	-
	-
	1.7
	-
	
	
	

	Phase Noise
	-
	-
	1.41
	2.2
	
	
	

	PA Non-linearity
	-
	-
	-
	2.1
	
	
	

	Phase Noise+IQ Imbalance
	2.79
	2.99
	-
	-
	2.93
	2.9
	2.95

	PA Non-linearity & Transmitter
	2.11
	1.82
	2.70
	-
	1.90
	1.96
	1.88

	Total
	3.50
	3.5
	3.49
	3.5
	3.5
	3.5
	3.5



PC1 MPR results for 29 GHz UL256QAM 
	Modulation
	Companies
	MPRWT (dB), BWchannel ≤ 100 MHz

	
	
	Outer RB allocations
	Inner RB allocations

	
	
	
	Region 1
	Region 2

	DFT-s-OFDM
	64 QAM
	-
	≤ 6.5
	≤ 5.0
	≤ 5.0

	
	256QAM
	Nokia (R4-2311665)
	7.1

	
	
	Xiaomi(R4-2312686)
	12.8
	12.3
	11.4

	
	
	[bookmark: OLE_LINK13][bookmark: OLE_LINK14]MediaTek(R4-2313417)
	8

	CP-OFDM
	64 QAM
	-
	≤ 7.5
	≤ 7.5
	≤ 7.5

	
	256QAM
	Xiaomi(R4-2312686)
	14.9
	14.5
	14.1

	
	
	MediaTek(R4-2313417)
	9.7

	
	
	Sony(R4-2313190)
	10.4
	11.4
	11.2



	Modulation
	Companies
	MPRWT (dB), BWchannel ≤ 200 MHz

	
	
	Outer RB allocations
	Inner RB allocations

	
	
	
	Region 1
	Region 2

	DFT-s-OFDM
	64 QAM
	-
	≤ 6.5
	≤ 5.0
	≤ 5.0

	
	256QAM
	Nokia (R4-2311665)
	7.2

	
	
	vivo(R4-2312574)
	9
	9
	9

	
	
	ZTE(rev. R4-2311830)
	8.5
	9
	9

	CP-OFDM
	64 QAM
	-
	≤ 7.5
	≤ 7.5
	≤ 7.5

	
	256QAM
	vivo(R4-2312574)
	11.5
	11.5
	11.5

	
	
	ZTE(rev. R4-2311830)
	≤ 12.5
	≤ 12.5
	≤ 12.5



	Modulation
	Companies
	MPRWT (dB), BWchannel ≤ 400 MHz

	
	
	Outer RB allocations
	Inner RB allocations

	
	
	
	Region 1
	Region 2

	DFT-s-OFDM
	64 QAM
	
	≤ 6.5
	≤ 6.5
	≤ 6.5

	
	256QAM
	Nokia (R4-2311665)
	7.2

	
	
	vivo(R4-2312574)
	10.5
	10.5
	10.5

	CP-OFDM
	64 QAM
	
	≤ 9.0
	≤ 9.0
	≤ 9.0

	
	256QAM
	vivo(R4-2312574)
	13
	13
	13

	
	
	Sony(R4-2313190)
	11
	10.2
	10.8



PC2 MPR results for 29 GHz UL256QAM 
	Modulation
	Companies
	MPRWT, BWchannel ≤ 100 MHz

	
	
	Inner RB allocations,
Region 1
	Edge RB allocations


	DFT-s-OFDM
	64 QAM
	
	≤ 5.0
	≤ 5.5

	
	256QAM
	Nokia (R4-2311665)
	7.0

	
	
	LGE(R4-2312237)
	8
	8

	CP-OFDM
	64 QAM
	
	≤ 7.5
	≤ 7.5

	
	256QAM
	LGE(R4-2312237)
	10.5
	10.5




	Modulation
	Companies
	MPRWT, BWchannel ≤ 200 MHz

	
	
	Inner RB allocations,
Region 1
	Edge RB allocations


	DFT-s-OFDM
	64 QAM
	
	≤ 5.0
	≤ 5.5

	
	256QAM
	Nokia (R4-2311665)
	7.1



	Modulation
	Companies
	MPRWT, BWchannel ≤ 400 MHz

	
	
	Inner RB allocations,
Region 1
	Edge RB allocations


	DFT-s-OFDM
	64 QAM
	
	≤ 6.5
	≤ 6.5

	
	256QAM
	Nokia (R4-2311665)
	7.0

	
	
	LGE(R4-2312237)
	10
	9.5

	CP-OFDM
	64 QAM
	
	≤ 9
	≤ 9

	
	256QAM
	LGE(R4-2312237)
	11.5
	11.5


PC5 MPR results for 29 GHz UL256QAM 
	Modulation
	Companies
	MPRWT, BWchannel ≤ 200 MHz

	
	
	Inner RB allocations,
Region 1
	Edge RB allocations


	DFT-s-OFDM
	64 QAM
	
	≤ 5.0
	≤ 5.5

	
	256QAM
	Nokia (R4-2311665)
	7.3



	Modulation
	Companies
	MPRWT, BWchannel ≤ 400 MHz

	
	
	Inner RB allocations,
Region 1
	Edge RB allocations


	DFT-s-OFDM
	64 QAM
	
	≤ 6.5
	≤ 6.5

	
	256QAM
	Nokia (R4-2311665)
	7.1



39GHz
PC2 MPR results for 39 GHz UL256QAM 
	Modulation
	Companies
	MPRWT, BWchannel ≤ 100 MHz

	
	
	Inner RB allocations,
Region 1
	Edge RB allocations


	DFT-s-OFDM
	64 QAM
	-
	≤ 5.0
	≤ 5.5

	
	256QAM
	LGE(R4-2312237)
	8
	8.5

	CP-OFDM
	64 QAM
	-
	≤ 7.5
	≤ 7.5

	
	256QAM
	LGE(R4-2312237)
	10.5
	10.5



	Modulation
	Companies
	MPRWT, BWchannel ≤ 400 MHz

	
	
	Inner RB allocations,
Region 1
	Edge RB allocations


	DFT-s-OFDM
	64 QAM
	-
	≤ 6.5
	≤ 6.5

	
	256QAM
	LGE(R4-2312237)
	10
	9.5

	CP-OFDM
	64 QAM
	-
	≤ 9
	≤ 9

	
	256QAM
	LGE(R4-2312237)
	12
	12



Issue 1-1-1: MRP requirements
· Proposals
· Option 1: The MPR for UL 256 QAM shall not exceed that of 64QAM by more than 3 dB. (Qualcomm, Huawei, Sony, Ericsson)
· Option 2: The MPR of UL 256 QAM shall not exceed 5 dB more than 64QAM. (Xiaomi)
· Option 3: Average the MPR simulation results from different companies, for example 29GHz PC1 100MHz/200MHz:
	Modulation
	Companies
	MPRWT (dB), BWchannel ≤ 100 MHz/200MHz

	
	
	Outer RB allocations
	Inner RB allocations

	
	
	
	Region 1
	Region 2

	DFT-s-OFDM
	64 QAM
	-
	≤ 6.5
	≤ 5.0
	≤ 5.0

	
	256QAM
	Nokia (R4-2311665)
	7.1

	
	
	Xiaomi(R4-2312686)
	12.8
	12.3
	11.4

	
	
	MediaTek(R4-2313417)
	8

	
	
	vivo(R4-2312574)
	9
	9
	9

	
	
	[bookmark: OLE_LINK44]ZTE(rev.R4-2311830)
	8.5
	9
	9

	
	
	Average
	9
	9
	9

	CP-OFDM
	64 QAM
	-
	≤ 7.5
	≤ 7.5
	≤ 7.5

	
	256QAM
	Xiaomi(R4-2312686)
	14.9
	14.5
	14.1

	
	
	MediaTek(R4-2313417)
	9.7

	
	
	vivo(R4-2312574)
	11.5
	11.5
	11.5

	
	
	ZTE(rev. R4-2311830)
	12.5
	12.5
	12.5

	
	
	Sony(R4-2313190)
	10.4
	11.4
	11.2

	
	
	Average
	12
	12
	12


· Option 4: To wait for further MPR simulation or measurement results from other companies before deciding how to define the MPR requirements.(Nokia)
· Recommended WF
· TBA
If companies would like to see further simulation or measurement results, below issues may need further discuss in this meeting:
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]Issue 1-1-2: PA model
· Proposals
· Option 1: Consider the low AM-PM distortion PA to obtain the reasonable MPR value for FR2-1 256QAM.
· Option 2: PA model in TR 38.803, i.e., Rapp Model, PA model for ~28 GHz, CMOS
· Option 3: Others
· Recommended WF
· TBA

Issue 1-1-3: IQ image and carrier leakage
· Proposals
· Option 1: Whether -25dB/-20dB IQ image and -25dBc/-20dBc carrier leakage in current Spec are too higher for UL 256QAM.
· Recommended WF
· TBA

Sub-topic 1-2 PTRS
Sub-topic description 
Open issues and candidate options before meeting:
Summary of the simulation results for PTRS configuration with different PTRS correction and RBs allocation:

Issue 1-2-1: PTRS configuration for EVM test for CP-OFDM
· Proposals
· Option 1: Adopt L-PTRS = 1 K-PTRS =2 as fixed configuration (Apple, Nokia, ZTE, Huawei, Ericsson, Sony) 
· Option 2: Adopt L-PTRS = 1 K-PTRS =2 as PTRS configuration for CP-OFDM only when UEs declare they need PTRS to meet Tx signal quality requirements.(Qualcomm, vivo, Apple)
· Option 3: No PTRS configuration. (Xiaomi)
· Recommended WF
· TBA
Issue 1-2-2: PTRS configuration for EVM test for DFT-S-OFDM
· Proposals
· Option 1: No PTRS configuration.(Apple, Xiaomi, Nokia, ZTE)
· Option 2: Adopt a fixed PTRS configuration. (Sony)
· Option 3: PTRS is configured for DFT-s-OFDM only when UEs declare they need PTRS to meet Tx signal quality requirements. (Qualcomm, vivo)
If Option 3 is adopted, considering below restrictions:
· Adopt 4 samples/group and 8 groups/OFDM symbol for DFT-s-OFDM for narrow allocations (20 RBs or narrower). 
· PTRS is not configured for DFT-s-OFDM for allocations wider than 20 RBs.
· The PTRS configuration strategy for very narrow allocations (<= 8RB)  is to maximize the number of PT-RS groups while ensuring that the number of data symbols > number of PT-RS symbols.
· Uses existing signaling PTRS-DensityRecommendationSetUL to convey need for PTRS. (Huawei, Qualcomm, Xiaomi)
· Option 4: The following PTRS configuration is established: (Ericsson)
· PTRS configuration adopt for narrow RBs allocations (20 RBs or narrower). 
· PTRS is not configured for allocations wider than 20 RBs.

· Recommended WF
· TBA

Topic #2: TP and CR
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2312684
	Xiaomi
	TP to capture the simulation results of phase noise profiles evaluation and MPR for FR2 UL 256QAM in last meeting

	R4-2312685
	Xiaomi
	draft CR template to introduce the FR 2-1 UL 256QAM requirements



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1 TP and CR
Sub-topic description:
Open issues and candidate options before meeting:
[bookmark: OLE_LINK9]Issue2-1-1: Approved TP in R4-2312684 
· Proposals
· Option 1: Yes
· Option 2: Modification is needed
· Recommended WF
· TBA
Issue 2-1-2: Approved the CR template in R4-2312685 
· Proposals
· Option 1: Yes
· Option 2: Modification is needed
· Recommended WF
· TBA
[bookmark: _GoBack]
