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Introduction
This contribution summarises the open issues for NR_RF_FR2_req_Ph3_Demod under AI 5.6.4 at RAN4#108bis.
This topic was introduced in RAN4 demodulation at RAN4#108 with a completion by RAN#103 in March 2024.
Two topics are captured:
· Topic #1: PUSCH Requirements
· Topic #2: Work Split
Some companies have proposed FRCs and whilst these are very welcome the information from these have been extracted into relevant topics and open issues at RAN4#108bis prior to FRC development at later meetings.
A work plan for the demodulation aspect of this topic was agreed at RAN4#108 as follows:
	RAN4#108: 

	 
	Discussion and agreement on work plan. 
Discussion on performance requirements scope. 
Initial discussion on simulation assumptions

	RAN4#108-bis 

	 
	Discussions on performance requirements scope. 
Discussions on simulation assumptions. 
Discussions on work split. 
Initial round of simulation results collection and alignment. 

	RAN4#109 

	 
	Finalise discussions on performance requirements scope.
Finalise discussions on simulation assumptions.
Second round of simulation results collection and alignment.
Initial draft CRs.

	RAN4#110 

	 
	Final round of simulation results collection and alignment.
CRs submitted.


Topic #1: PUSCH Requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2316074
	Keysight Technologies UK Ltd
	Observation
•	There is no need to consider Tx EVM requirement into demod SNR limit analysis for UL256QAM. 
Proposal
•	Propose to re-use existing limit value 20 dB SNR for UL256QAM demod testing.

	R4-2316002
	Huawei, HiSilicon
	1. Do not explicitly specify the phase noise model and consider the phase noise impact in the impairment results for the FR2 UL 256QAM performance requirements derivation.
Select TDLD30-35 channel for FR2 UL 256QAM performance requirements.
Define only 50MHz and 200MHz requirements for 120kHz SCS for FR2 UL 256QAM.
Do not consider 60kHz SCS requirements for FR2 UL 256QAM.
Define both DMRS 1+0 and DMRS 1+1 requirements for FR2 UL 256QAM. Which cases should be selected for test can base on the BS manufacture declaration (D.101) and according to the existing applicability rule (clause 8.1.2.1.3 in TS 38.141-2).
Define both PTRS enabled and PTRS disabled requirements for FR2 UL 256QAM. Which cases should be selected for test can base on the BS manufacture declaration (D.106) and according to the existing applicability rule (clause 8.1.2.1.3 in TS 38.141-2).
Select MCS 20 for FR2 UL 256QAM performance requirements.


	R4-2316003
	Huawei, HiSilicon
	Simulation results on FR2 UL 256QAM performance requirements

	R4-2316149
	Samsung
	Proposal 1: No explicitly modeling the Rx phase noise model can be regarded as baseline for ideal simulation assumption. The impact of phase noise will be included into the impairment results with impairment margin.
Proposal 2: FFS on consider the Tx EVM modeling for requirement definition. If no TX EVM was introduced for simulation assumption, additional margin should be considered to reflect the impact of Tx TVM impact for performance derivation.
Proposal 3: Define PUSCH requirement with FR2 UL 256QAM only for 1Tx2Rx antenna configuration
Proposal 4: Define the PUSCH requirement with UL 256QAM in FR2 with minimum channel bandwidth for each SCS as
· 60KHz SCS with 50MHz
· 120KHz SCS with 50MHz
Proposal 5: The following PTRS configuration could be considered for PUSCH requirement with UL FR2 256QAM 
· K_PTRS: 2 and L_PTRS =1 for CP-OFDM waveform
Proposal 6: Define the PUSCH requirement with UL 256QAM in FR2 with DMRS configuration 1+1. FFS on the necessary to introduce PUSCH requirement with DMRS configuration 1+0.


	R4-2315588
	Ericsson
	Proposal 1 	Only consider 1Tx2Rx as antenna configuration for FR2 PUSCH 256QAM demodulation requirement.
Proposal 2 	Only consider MCS20 for FR2 PUSCH 256QAM demodulation requirement.
Proposal 3 	Companies use no Tx EVM results for alignment.
Proposal 5 	Consider TDLD30-35 as the channel model for FR2 PUSCH 256QAM demodulation requirement.
Proposal 6 	Take 60kHz SCS/50MHz and 120kHz SCS/50MHz for FR2 PUSCH 256QAM demodulation requirement.
Proposal 7 	Prioritize DM-RS 1+1 for FR2 PUSCH 256QAM demodulation requirement.

	R4-2315589
	Ericsson
	Simulation results for FR2 PUSCH 256QAM

	R4-2315438
	Xiaomi
	Proposal 1: First drop down MCS 22 at least, whether dropping down MCS21 could further discuss based on the further simulation results.
Proposal 2: Only consider TDLD30-35 channel for FR2-1 UL 256QAM.
Proposal 3: SCS and related channel bandwidths should be chosen based on operators’ request.
Proposal 4: FRC parameters for 256QAM PUSCH performance requirements in table 2.2-1 and table 2.2-2 can be considered as the starting point.
Table 2.2-1: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos0 and 1 transmission layer (256QAM, R=682.5/1024)
	Reference channel
	G-FR2-A9-1
	G-FR2-A9-2
	G-FR2-A9-3
	G-FR2-A9-4

	Subcarrier spacing [kHz]
	60
	120
	120
	120

	Allocated resource blocks
	66
	32
	66
	132

	CP-OFDM Symbols per slot (Note 1)
	9
	9
	9
	9

	Modulation
	256QAM
	256QAM
	256QAM
	256QAM

	Code rate (Note 2)
	[bookmark: OLE_LINK21][bookmark: OLE_LINK22]682.5/1024
	682.5/1024
	682.5/1024
	682.5/1024

	[bookmark: OLE_LINK31][bookmark: OLE_LINK32]Payload size (bits)
	37896
	18432
	37896
	75792

	Transport block CRC (bits)
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	24
	24

	Number of code blocks - C
	5
	3
	5
	9

	Code block size including CRC (bits) (Note 2)
	7608
	6176
	7608
	8448

	Total number of bits per slot without PT-RS
	57024
	27648
	57024
	114048

	Total number of bits per slot with PT-RS (Note 3)
	54648
	26496
	54648
	109296

	Total symbols per slot without PT-RS
	7128
	3456
	7128
	14256

	Total symbols per slot with PT-RS (Note 3)
	6831
	3312
	6831
	13662

	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 = pos0 with l0= 0 as per Table 6.4.1.1.3-3 of TS 38.211 [9].
NOTE 2:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [15].
NOTE 3:	PT-RS configuration KPT-RS =2, LPT-RS =1.



Table 2.2-2: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer (256QAM, R=682.5/1024)
	Reference channel
	G-FR2-A9-5
	G-FR2-A9-6
	G-FR2-A9-7
	G-FR2-A9-8

	Subcarrier spacing [kHz]
	60
	120
	120
	120

	Allocated resource blocks
	66
	32
	66
	132

	CP-OFDM Symbols per slot (Note 1)
	8
	8
	8
	8

	Modulation
	256QAM
	256QAM
	256QAM
	256QAM

	Code rate (Note 2)
	682.5/1024
	682.5/1024
	682.5/1024
	682.5/1024

	Payload size (bits)
	33816
	16392
	33816
	67584

	Transport block CRC (bits)
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	24
	24

	Number of code blocks - C
	5
	2
	5
	9

	Code block size including CRC (bits) (Note 2)
	6792
	8232
	6792
	7536

	Total number of bits per slot without PT-RS
	50688
	24576
	50688
	101376

	Total number of bits per slot with PT-RS (Note 3)
	48576
	23552
	48576
	97152

	Total symbols per slot without PT-RS
	6336
	3072
	6336
	12672

	Total symbols per slot with PT-RS (Note 3)
	6072
	2944
	6072
	12144

	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 with l0= 0 and l =8 as per Table 6.4.1.1.3-3 of TS 38.211 [9].
NOTE 2:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [15].
NOTE 3:	PT-RS configuration KPT-RS =2, LPT-RS =1.




	R4-2315700
	ZTE Corporation
	Proposal 1: To consider the antenna configuration with 1Tx and 2Rx and FFS other number of Rx.
Proposal 2: To agree on option 1 as phase noise model of 39GHz for demodulation requirements.
Observation 1: CPE with PTRS does not provide positive gain for operating SNR.
Observation 2: The performance gap between 1+0 DMRS and 1+1 DMRS is less than 0.5dB.
Proposal 3: To consider MCS20 for FR2-1 UL 256QAM demodulation requirements.
Proposal 4: To select one DMRS configuration between 1+0 and 1+1 DMRS configuration.

	R4-2315044
	Nokia, Nokia Shanghai Bell
	Observation 1: TDLD 30-35 has approximately 1 dB performance gain over TDLA 30-35 channels.
Proposal 1: RAN4 shall use TDLD 30-35 for defining requirements for 256QAM BS Demodulation.
Proposal 2: RAN4 shall use 50 MHz for defining requirements with 60 kHz for 256QAM BS Demodulation in accordance with the way forward.
Observation 2: There is little difference between different CBWs with 120 kHz
Proposal 3: RAN4 shall only define one CBW for SCS 120 kHz SCS for 256QAM BS Demodulation.
Proposal 4: RAN4 shall use 100 MHz for defining requirements with 120 kHz SCS for 256QAM BS Demodulation.
Observation 3: There is only 1.5 dB performance difference between additional and single DMRS with the use of PN.
Proposal 5: RAN4 shall use single DMRS for defining requirements for 256QAM BS Demodulation.
Observation 4: PTRS improves the performance of 256 QAM BS demodulation in the presence of Phase Noise.
Proposal 6: RAN4 shall use enable PTRS when defining requirements for 256QAM BS Demodulation.
Observation 5: MCS 20 offers results for 256QAM that are in a testable region.
Proposal 7: RAN4 shall use MCS 20 to define requirements for 256QAM BS Demodulation.
Proposal 8: RAN4 shall use 1T2R antenna configuration to define requirements for 256QAM BS Demodulation.


	R4-2315045
	Nokia, Nokia Shanghai Bell
	Supporting Simulations for 256QAM UL Demodulation



Open issues summary

Sub-topic 1-1: Tx EVM
Issue 1-1: Tx EVM
· Agreements from RAN4#108 [R4-2313946]
· Issue 2-1: EVM Impact
· Agreement: The impact of EVM can be considered in impairment results, and interested companies are encouraged to provide ideal simulations with and without TxEVM for alignment at RAN4#108bis, TxEVM value to be 3.5%.
· Note: Test requirement parameters do not capture TxEVM and TEs don’t add additional TxEVM during test.
· Proposals:
· Option 1: Companies use no Tx EVM results for alignment (Ericsson, Keysight)
· Option 2: FFS on Tx EVM modelling (Samsung)
· Recommended WF
· For discussion at meeting.
Note that several companies (Eri, Nok, HW, Xiaomi) have provided simulation results with and without TxEVM and have observed minimal EVM impact.

Sub-topic 1-2: SNR Limit
Issue 1-2: SNR Limit
· Agreements from RAN4#108 [R4-2313946]
· Issue 2-2: SNR Limit
· RAN4 will attempt to keep simulation parameters to reach an SNR operating point less than 20dB, but will await simulation results from interested companies at RAN4#108-bis.
· Request input from TE vendor on maximum testable SNR at RAN4#108bis
· Proposals:
· Option 1: RAN4 will reuse existing limit value of 20dB SNR for UL256QAM demod testing. (Keysight)
· Recommended WF
· Agree Option 1.

Sub-topic 1-3: Phase Noise Model
Issue 1-3: Phase Noise Model
· Proposals:
· Option 1: Include phase noise impact 
· Option 1a: Specify model (ZTE)
· Option 1b: Do not explicitly specify model (Huawei)
· Option 2: Do not consider phase noise model, only in impairment factor (Ericsson, Samsung)
· Recommended WF:
· For Discussion at meeting

Sub-topic 1-4: Channel
Issue 1-4: Channel
· Proposals:
· Option 1: TDLD 30-35 (Ericsson, Nokia, Xiaomi, Huawei)
· Recommended WF
· Proposed agreement: TDLD 30-35.

Sub-topic 1-5: Antenna Configuration
Issue 1-5: Antenna Configuration
· Proposals:
· Option 1: 1T2R (Ericsson, Nokia, ZTE, Samsung)
· Option 1a: FFS on other number of Rx (ZTE)
· Recommended WF
· Proposed agreement: 1T2R as baseline, FFS on other number of Rx.

Sub-topic 1-6: Carrier BW and SCS
Issue 1-6: 60 kHz SCS and corresponding carrier BW
· Proposals:
· Option 1: Have 60kHz with 50MHz CBW (Ericsson, Samsung, Nokia, Xiaomi)
· Option 2: Do not define 60kHz requirements (Huawei)
· Option 3: SCS and related channel bandwidths should be chosen based on operators’ request (Xiaomi)
· Recommended WF
· For discussion at meeting, if agreed to proceed with 60 kHz SCS, 50 MHz can be agreed.

Issue 1-7: 120 kHz SCS and corresponding carrier BW
· Proposals:
· Option 1: 50MHz (Ericsson, Samsung)
· Option 2: 100MHz (Nokia)
· Option 3: 50, 200 MHz (Huawei)
· Option 4: 50, 100, 200 MHz (Xiaomi)
· Option 5: SCS and related channel bandwidths should be chosen based on operators’ request. (Xiaomi)
· Recommended WF
· Proposed agreement: Have 120kHZ SCS requirements.
CBW for discussion at meeting.

Sub-topic 1-7: DMRS
Issue 1-8: DMRS
· Proposals:
· Option 1: 1+1 (Ericsson, Samsung)
· Option 1a: 1+1, FFS on 1+0 (Samsung)
· Option 2: Both 1+1 and 1+0, cases selected for tests to be based on BS Manufacture Declaration and applicability rule (Huawei)
· Option 3: Choose a single DMRS configuration between 1+0 and 1+1 (ZTE)
· Option 4: 1+0 (Nokia)
· Recommended WF:
· For Discussion at meeting

Sub-topic 1-8: PTRS
Issue 1-9: PTRS
· Agreements from RAN4#108 [R4-2313946]
· Issue 2-10: PTRS
· Interested companies to provide simulation results with both enabled and disable for RAN4#108-bis.
· Configuration: K_PTRS: 2 and L_PTRS =1
· Proposals:
· Option 1: Do not use PTRS (ZTE)
· Option 2: Use PTRS (Nokia, Xiaomi, Samsung)
· Option 3: Define with both, cases selected for tests to be based on BS Manufacture Declaration and applicability rule (Huawei)
· Recommended WF
· For Discussion at meeting

Sub-topic 1-9: MCS
Issue 1-10: MCS
· Proposals:
· Option 1: MCS 20 (Huawei, Ericsson, Nokia, ZTE)
· Option 2: Initially focus on MCS 22 (Xiaomi)
· Recommended WF
· For Discussion at meeting

Topic #2: Work Split
Open issues summary
Sub-topic 2-1: Work Split
Issue 2-1: Work Plan
· Proposals
· Option 1: Table to volunteer for CR split and simulation summary will be provided during the meeting.

· Recommended WF
· Work split for demodulation to be agreed at RAN4#108bis.
