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1. Introduction
In this contribution, we provide more simulation results of FR2 256QAM MPR and the idea of how to capture it in the spec.
2. Discussion
2.1 MPR evaluation 
In the last meeting, many simulation results of FR2 256QAM are provided, but one interesting issue was raised in the last meeting [1]:

New issue: What’s about the MPR for 39GHz?
· Proposals
· Option 1: Defined the same MPR with 29GHz
· Option 2: Consider some margin for 39GHz because the phase noise profile performance between 29GHz and 39GHz is different
· Option 3: Others
Agreement:
· FFS
For other lower modulation orders, either PTRS configuration or phase noised is not considered in MPR evaluation and the evaluation results can be frequency agnostic, but in FR2 256QAM, the phase noise, which is closely related to the frequency, is inserted, so the MPR value may be different for different band.

Observation 1: The phase noise is not considered in the modulation order other than 256QAM in FR2.

Observation 2: The phase noise profile is closely related to the frequency.

To compare the difference, the MPR simulation results are shown in following figures:


 
Figure 2 MPR simulation results for 256QAM without phase noise

[image: ] [image: ]
Figure 2 MPR simulation results for 256QAM with 28GHz phase noise




 
Figure 3 MPR simulation results for 256QAM with 39GHz phase noise
Obviously the MPR value increase when phase noise is inserted and the value will be larger when frequency become higher, so we think it is reasonable to introduce △MPR to show the difference and the MPR table will defined based on the assumption without phase noise.

Proposal 1: The MPR table for FR2 256QAM will be defined based on the assumption without phase noise and introducing △MPR to capture the difference due to phase noise changing along with frequency:

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
	≤ 8.0
	≤ 8.0
	≤ 8.0

	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
	≤ 11.0
	≤ 11.0
	≤ 11.0



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
	≤ 9.5
	≤ 9.5
	≤ 9.5

	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
	≤ 12.5
	≤ 12.5
	≤ 12.5



Table 6.2.2.1-3 △MPR for power class 1
	Modulation
	Band 
	△MPR (dB)

	
	
	BWchannel ≤ 200 MHz
	BWchannel = 400 MHz

	DFT-s-OFDM
	256QAM
	n257, n258, n261
	1.0
	1.0

	
	
	n259, n260
	3.5
	3.5

	CP-OFDM
	256QAM
	n257, n258, n261
	0.5
	0.5

	
	
	n259, n260
	3.0
	3.0



A draft CR is provided in [2] to show our proposal.
2.2 PTRS configuration
In the last meeting, we agreed that PTRS is not configured no matter for CP-OFDM or DFT-s-OFDM [1]:

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) 
· Against: Qualcomm, vivo, Xiaomi,
· 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)
· Against: Sony, Ericsson, MediaTek
· Option 3: No PTRS configuration. (Xiaomi)
· Against: Ericsson
Agreement:
· No PTRS configuration for EVM test for CP-OFDM.

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.
Agreement:
· No PTRS configuration for EVM test for DFT-S-OFDM.
However, as mentioned in [3], the PTRS configuration is mandatory for FR2:
[bookmark: OLE_LINK54][image: ]
	onePortsPTRS
Defines whether UE supports PT-RS with 1 antenna port in DL reception and/or UL transmission. It is mandatory with UE capability signalling for FR2 and optional for FR1. The left most in the bitmap corresponds to DL reception and the right most bit in the bitmap corresponds to UL transmission.
	UE
	CY
	No
	Yes



It is also weird to capture this agreement in RAN4 spec since this only related to the test configuration, so we think it is better to send LS to RAN5 and let RAN5 know this agreement. 

Observation 3: The PTRS is mandatory for FR2 and there is no proper place to capture PTRS configuration agreement in RAN4 spec.

Proposal 2: Send a LS to RAN5 to inform that PTRS is not configured for FR2 256QAM related test, e.g., EVM, MPR.

A draft LS is prepared in [4].
3. Conclusion
In this contribution, we provide our views on FR2 UL 256QAM remaining issues.
Observation 1: The phase noise is not considered in the modulation order other than 256QAM in FR2.

Observation 2: The phase noise profile is closely related to the frequency.

Observation 3: The PTRS is mandatory for FR2 and there is no proper place to capture PTRS configuration agreement in RAN4 spec.

Proposal 1: The MPR table for FR2 256QAM will be defined based on the assumption without phase noise and introducing △MPR to capture the difference due to phase noise changing along with frequency:
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
	≤ 8.0
	≤ 8.0
	≤ 8.0

	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
	≤ 11.0
	≤ 11.0
	≤ 11.0



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
	≤ 9.5
	≤ 9.5
	≤ 9.5

	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
	≤ 12.5
	≤ 12.5
	≤ 12.5



Table 6.2.2.1-3 △MPR for power class 1
	Modulation
	Band 
	△MPR (dB)

	
	
	BWchannel ≤ 200 MHz
	BWchannel = 400 MHz

	DFT-s-OFDM
	256QAM
	n257, n258, n261
	1.0
	1.0

	
	
	n259, n260
	3.5
	3.5

	CP-OFDM
	256QAM
	n257, n258, n261
	0.5
	0.5

	
	
	n259, n260
	3.0
	3.0




Proposal 2: Send a LS to RAN5 to inform that PTRS is not configured for FR2 256QAM related test, e.g., EVM, MPR.
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