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1
Introduction

.The contribution intends to discuss the waveform setting for SA FR1 RF characteristics test for UL-MIMO.
2
Discussion
Extracted from 
R1-1611081 RAN1#87

R1-1610485
WF on Waveform for NR Uplink
Agreement: 
· NR Support DFT-S-OFDM based waveform complementary to CP-OFDM waveform, at least for eMBB uplink for up to 40GHz

· FFS additional low PAPR techniques 

· CP-OFDM waveform can be used for a single-stream and multi-stream (i.e. MIMO) transmissions, while DFT-S-OFDM based waveform is limited to a single stream transmissions (targeting for link budget limited cases)

· Network can decide and communicate to the UE which one of CP-OFDM and DFT-S-OFDM based waveforms to use

· Note: both CP-OFDM and DFT-S-OFDM based waveforms are mandatory for UEs

· RAN1 should target for a common framework in designing CP-OFDM and DFT-S-OFDM based waveforms (without compromising CP-OFDM performance/complexity), e.g., control channels, RS, etc.

· Discuss further offline for possible refined evaluation assumptions/methodology for waveform evaluations
Extracted from Clause 6.3.1.4 in TS 38.211 [2]
6.3.1.4
Transform precoding

If transform precoding is not enabled according to 6.1.3 of [6, TS38.214], 
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If transform precoding is enabled according to 6.1.3 of [6, TS38.214], [image: image4.png]
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 depends on the configuration of phase-tracking reference signals.

If the procedure in [6, TS 38.214] indicates that phase-tracking reference signals are not being used, the block of complex-valued symbols [image: image7.png]x©(0), ..., x© (Mhyer —1
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 shall be divided into [image: image11.png]M'aver Mgcuscﬂ



 sets, each corresponding to one OFDM symbol and 
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Observation 1: DFT-s-OFDM is not available in case UL-MIMO UE is transmitted with RANK > 1 according to the RAN1 decision. 
Extracted from Clause 6.2D.1 in TS 38.101-1 [1]
6.2D
Transmitter power for UL-MIMO
6.2D.1
UE maximum output power for UL-MIMO 
For PC2 UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the maximum output power for any transmission bandwidth within the channel bandwidth is specified in Table 6.2D.1-1. The requirements shall be met with the UL-MIMO configurations specified in Table 6.2D.1-2. For UE supporting UL-MIMO, the maximum output power is measured as the sum of the maximum output power at each UE antenna connector. The period of measurement shall be at least one sub frame (1ms).
The requirements shall be met with the UL-MIMO configurations of using 2-layer UL-MIMO transmission with codebook of[image: image13.wmf]ú
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. DCI Format for UE configured in PUSCH transmission mode for uplink single-user MIMO shall be used. 

Table 6.2D.1-1: UE Power Class for UL-MIMO in closed loop spatial multiplexing scheme

	NR band
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	n41
	
	
	26
	+2/-31
	23
	+2/-31
	
	

	n77
	
	
	26
	+2/-3
	23
	+2/-3
	
	

	n78
	
	
	26
	+2/-3
	23
	+2/-3
	
	

	n79
	
	
	26
	+2/-3
	23
	+2/-3
	
	

	NOTE 1:
1 refers to the transmission bandwidths confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB


Table 6.2D.1-2: UL-MIMO configuration in closed-loop spatial multiplexing scheme

	Transmission scheme
	DCI format
	Codebook Index

	 Codebook based uplink
	DCI format 0_1
	Codebook index 0


If UE is configured for transmission on single-antenna port, the requirements in subclause 6.2.1 apply.
Table 6.2D.1-2: UL-MIMO configuration in closed-loop spatial multiplexing scheme

	Transmission scheme
	DCI format
	Codebook Index

	 Codebook based uplink
	DCI format 0_1
	Codebook index 0


Observation 2: Configuration of 2-layer UL-MIMO transmission with codebook of[image: image14.wmf]ú
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 captured in Table 6.2D.1-2 in TS 38.101-1[1], is required by the characteristic of 6.2D.1 MOP for UL-MIMO UE.
Observation 3: The SA RF FR1 characteristics of 6.2D.1, 6.2D.2, 6.2D.3, 6.2D.4, 6.3D.3, 6.3D.4, 6.4D.2, 6.5D, 7.3D, 7.4D, 7.5D, 7.6D, 7.7D and 7.8D are required to test at the UL-MIMO configuration in closed-loop spatial multiplexing scheme specified in Table 6.2D.1-2 in TS 38.101-1[1], except the RF characteristics of 6.4D.1, 6.4D.3 and 6.4D.4.
Proposal 1: As a result of Observations 1, 2 and 3, the RF characteristics of 6.2D.1, 6.2D.2, 6.2D.3, 6.2D.4, 6.3D.3, 6.3D.4, 6.4D.2, 6.5D, 7.3D, 7.4D, 7.5D, 7.6D, 7.7D and 7.8D are tested with the waveform set to CP-OFDM confining to the UL-MIMO configuration specified in Table 6.2D.1-2 in TS 38.101-1 [1].
3
Proposal
Observation 1: DFT-s-OFDM is not available in case UL-MIMO UE is transmitted with RANK > 1 according to the RAN1 decision.
Observation 2: Configuration of 2-layer UL-MIMO transmission with codebook of[image: image15.wmf]ú
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 captured in Table 6.2D.1-2 in TS 38.101-1[1], is required by the SA FR1 RF characteristic of 6.2D.1 MOP for UL-MIMO UE.

Observation 3: The SA FR1 RF characteristics of 6.2D.1, 6.2D.2, 6.2D.3, 6.2D.4, 6.3D.3, 6.3D.4, 6.4D.2, 6.5D, 7.3D, 7.4D, 7.5D, 7.6D, 7.7D and 7.8D are required to test at the UL-MIMO configuration in closed-loop spatial multiplexing scheme specified in Table 6.2D.1-2 in TS 38.101-1[1], except the RF characteristics of 6.4D.1, 6.4D.3 and 6.4D.4.

Proposal 1: As a result of Observation 1, 2 and 3, The SA FR1 RF characteristics of 6.2D.1, 6.2D.2, 6.2D.3, 6.2D.4, 6.3D.3, 6.3D.4, 6.4D.2, 6.5D, 7.3D, 7.4D, 7.5D, 7.6D, 7.7D and 7.8D are tested with the waveform set to CP-OFDM confining to the UL-MIMO configuration specified in Table 6.2D.1-2 in TS 38.101-1 [1].
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