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1. Introduction
In RAN#89-e, the WID on further enhancement on NR demodulation performance was approved. The main objectives for PUSCH demodulation requirements for FR1 256QAM in WID [1] are shown as follows:
	BS demodulation requirements:
· PUSCH demodulation requirements for FR1 256QAM
· Note 1: low mobility is considered for requirements definition
· Note 2: Realistic phase noise modelling is left up to the contributing entities


In this contribution, we provide our views on PUSCH demodulation requirements for FR1 256QAM.
2. Discussion
Waveform
Both CP-OFDM and DFT-s-OFDM for PUSCH are supported by NR standards. The DFT-s-OFDM is mainly used to enhance coverage with a low MCS. However, 256QAM characterized by higher MCS is mainly used to increase throughput. Therefore, it is proposed to adopt CP-OFDM for 256QAM demodulation.
Proposal 1: To adopt CP-OFDM for 256QAM demodulation.
Antenna configuration
Multiple RX antennas enable higher SNR, which is beneficial for reflecting the high throughput advantage of 256QAM. So the number of RX antennas 2, 4, 8 defined for 64QAM demodulation in TS 38.104 can be reused for 256QAM.
Proposal 2: To adopt the number of RX antennas 2, 4, 8 for 256QAM demodulation.
Only 1TX antenna for 256QAM demodulation in TS 36.104 is required. So 1TX antenna is sufficient for 25QAM for NR FR1.
Proposal 3: To adopt the number of TX antennas 1 for 256QAM demodulation.
DM-RS pattern
We believe that it is sufficient and more convenient to apply the same DM-RS pattern as for other modulation, i.e. single symbol DM-RS with pos1 additional DM-RS position.
Proposal 4: To adopt single symbol DM-RS with pos1 additional DM-RS position for 256QAM demodulation.
SCS/CBW combinations
For SCS/CBW combinations, 256QAM demodulation is not different from other modulation. The other modulations (QPSK, 16QAM, and 64QAM) testing covers the SCS/CBW combinations: 15 kHz SCS: 5MHz, 10MHz, 20MHz and 30 kHz SCS: 10MHz, 20MHz, 40MHz, 100MHz. So the same SCS/CBW combinations can be adopted. 
Proposal 5: To adopt 15 kHz SCS: 5MHz, 10MHz, 20MHz and 30 kHz SCS: 10MHz, 20MHz, 40MHz, 100MHz for 256QAM demodulation.
FRC
Referring to the code rate (5/6) for 256QAM demodulation in TS 36.104, the code rate for MCS index =24 is 841/1024, which is close to 5/6. So it is sufficient to use MCS index =24 in Table 5.1.3.1-2: MCS index table 2 for PDSCH (256QAM MCS table) in TS 38.214.  
Proposal 6: To adopt MCS index =24 in Table 5.1.3.1-2: MCS index table 2 for PDSCH in TS 38.214 for 256QAM demodulation.
Referring to above proposal for SCS/CBW combinations and DMRS pattern for 256QAM, the FRC for MCS index=24 is listed in Table 2-1.
Proposal 7: To adopt FRC parameters listed in Table 2-1 for 256QAM demodulation.

Table 2-1 FRC parameters for FR1 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer (256QAM, R=841/1024)
	Reference channel
	G-FR1-A6-8
	G-FR1-A6-9
	G-FR1-A6-10
	G-FR1-A6-11
	G-FR1-A6-12
	G-FR1-A6-13
	G-FR1-A6-14

	Subcarrier spacing [kHz]
	15
	15
	15
	30
	30
	30
	30

	Allocated resource blocks
	25
	52
	106
	24
	51
	106
	273

	CP-OFDM Symbols per slot (Note 1)
	12
	12
	12
	12
	12
	12
	12

	Modulation
	256QAM
	256QAM
	256QAM
	256QAM
	256QAM
	256QAM
	256QAM

	Code rate (Note 2)
	841/1024
	841/1024
	841/1024
	841/1024
	841/1024
	841/1024
	841/1024

	Payload size (bits)
	23568
	49176
	100392
	22536
	48168
	100392
	258144

	Transport block CRC (bits)
	24
	24
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	24
	24
	24
	24
	24

	Number of code blocks - C
	3
	6
	12
	3
	6
	12
	31

	Code block size including CRC (bits) (Note 2)
	7888
	8224
	8392
	7544
	8056
	8392
	8352

	Total number of bits per slot
	28800
	59904
	122112
	27648
	58752
	122112
	314464

	Total symbols per slot
	3600
	7488
	15264
	3456
	7344
	15264
	39308

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos1, l0= 2 and l =11 for PUSCH mapping type A, l0= 0 and l =10 for PUSCH mapping type B as per table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [15].



PUSCH time domain resource allocation type
The PUSCH time domain resource allocation types for 256QAM should be both type A and B to allow for different types of BS implementation. 
Proposal 8: To adopt the PUSCH time domain resource allocation type: type A and type B for 256QAM demodulation.
Channel model
Only TDLA30-10 Low was defined for 64QAM demodulation in TS38.104. So it is proposed to adopt single channel model TDLA30-10 Low for 256QAM.
Proposal 9: To adopt TDLA30-10 Low for 256QAM demodulation.
Other test parameters for testing PUSCH
It is sufficient and more convenient to reuse the same test parameters defined in Table 8.2.1.1-1 in TS 38.104 for other test parameters of 256QAM, including TDD UL-DL pattern, HARQ, time domain resource assignment, frequency domain resource assignment, etc. The other parameters for 256QAM are listed in Table 2-2.
                            Table 2-2 other test parameters for testing PUSCH for 256QAM
	Parameter
	Value

	Default TDD UL-DL pattern (Note 1)
	15 kHz SCS:
3D1S1U, S=10D:2G:2U
30 kHz SCS:
7D1S2U, S=6D:4G:4U

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	Time domain
	PUSCH mapping type
	A, B

	resource
	Start symbol
	0 

	assignment
	Allocation length
	14 

	Frequency domain resource
	RB assignment
	Full applicable test bandwidth

	assignment
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled


 
Proposal 10：To adopt other parameters listed in Table 2-2 for 256QAM demodulation.

3. Conclusion
This contribution provides analysis on PUSCH demodulation requirements for FR1 256QAM. The following proposals are concluded as follows:
Proposal 1: To adopt CP-OFDM for 256QAM demodulation.
Proposal 2: To adopt the number of RX antennas 2, 4, 8 for 256QAM demodulation.
Proposal 3: To adopt the number of TX antennas 1 for 256QAM demodulation.
[bookmark: _GoBack]Proposal 4: To adopt single symbol DM-RS with pos1 additional DM-RS position for 256QAM demodulation.
Proposal 5: To adopt 15 kHz SCS: 5MHz, 10MHz, 20MHz and 30 kHz SCS: 10MHz, 20MHz, 40MHz, 100MHz for 256QAM demodulation.
Proposal 6: To adopt MCS index =24 in Table 5.1.3.1-2: MCS index table 2 for PDSCH in TS 38.214 for 256QAM demodulation.
Proposal 7: To adopt FRC parameters listed in Table 2-1 for 256QAM demodulation.
Proposal 8: To adopt the PUSCH time domain resource allocation type: type A and type B for 256QAM demodulation.
Proposal 9: To adopt TDLA30-10 Low for 256QAM demodulation.
Proposal 10：To adopt other parameters listed in Table 2-2 for 256QAM demodulation.
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