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Introduction
This document contains the topic summary for guiding the discussion for the topic [106][321] NR_exto71GHz_Demod_Part1, which discusses demodulation requirements for extension to 71 GHz, with general issues and issues related to base station demodulation. Issues related to UE demodulation are discussed on [106][322] NR_exto71GHz_Demod_Part2. 
This summary is based on the contributions submitted to the agenda items:
· 6.2.6.2	BS demodulation requirements 	 [NR_ext_to_71GHz-Perf]
· 6.2.6.2.1	PUSCH requirements 	[NR_ext_to_71GHz-Perf]
· 6.2.6.2.2	PUCCH requirements 	[NR_ext_to_71GHz-Perf]
· 6.2.6.2.3	PRACH requirements 	[NR_ext_to_71GHz-Perf] – No document
The topics for this discussion are organized as follows:
· Topic #1 includes remaining aspects which apply for BS demod 
· Topic #2 includes list of papers for simulation alignment
Previous WFs for information:
· R4-2220182, WF for FR2-2 BS demodulation requirements, Nokia, Nokia Shanghai Bell
· R4-2217371, WF on general aspects for FR2-2 demodulation requirements, Huawei,HiSilicon
· R4-2217372, WF on PUSCH demodulation requirements for FR2-2, Nokia, Nokia Shanghai Bell
· R4-2217373, WF on PUCCH demodulation requirements for FR2-2, Ericsson
· R4-2217374, WF on PRACH demodulation requirements for FR2-2, Samsung
· R4-2207223, WF on demodulation performance requirements definition for 52.6 - 71 GHz, Intel
· R4-2207205, Work plan for FR2-2 demodulation performance requirement definition, Intel
· R4-2210664, WF on general and BS aspects for FR2-2 demodulation requirements, Intel
· R4-2214655, WF on general aspects for demodulation requirements for FR2-2, Huawei
· R4-2214388, WF on PUSCH demodulation requirements for FR2-2, Nokia, Nokia Shanghai Bell
· R4-2214500, WF on PUCCH demodulation requirements for FR2-2, Ericsson
· R4-2214389, WF on PRACH demodulation requirements for FR2-2, Samsung
Topic #1: BS demod remaining issues
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations
	Issue mapping

	R4-2300512
	Nokia, Nokia, Shanghai Bell
	Observation 1: Differences in initial channel matrix for LOS component of TDL-D can be cause for mismatch in 2x2 results with MCS16 and MCS18.
Observation 2: UE demod requirements include model for initial channel matrix for LOS component of TDL-D channel model, which is not defined for BS demod requirements
Proposal 1: Introduce requirements for MCS18 with 2T2R Low.
Proposal 2: Adopt UE demodulation model for TDL-D LOS component.
	

P1: 
Issue 1-2
P2:
Issue 1-3-2

	R4-2301021
	Ericsson
	Observation 1: The reference sensitivity requirements for FR2-2 are defined for same reference measurement channel (same test bandwidth) per SCS while the BS demodulation measurement would be defined for the full channel bandwidth.
Observation 2: The link budget for 71GHz demodulation in CATR is a bit tight for 800MHz channel bandwidth.  
Observation 3: The link budget margin for IAC could be very tight for 71GHz demodulation requirement.
Observation 4: It would be low risk to only consider BS demodulation requirements for small channel bandwidth (<=400MHz) for 71GHz. 
[bookmark: _Hlk127865665]Proposal: Accept MCS18 with 2T2R low configuration if average SNR impairment results of all companies are less than 15dB.
	
Proposal
Issue 1-3-2

	R4-2302164
	Huawei
	Proposal 1: Introduce PUSCH requirements with MCS18 with 2T2R Low.
	P1:
Issue 1-3-2

	R4-2302606
	Samsung
	Observation 1: MCS 18 and MCS 20 is the same modulation order for 64QAM
Observation 2: RAN4 introduced PUSCH requirements with up to 64QAM (MCS 20) for 1T2R configuration, and requirement with up to 16QAM (MCS 12) for 2T2R in Rel-15 for FR2-1 considering the OTA test limitation with targeting SNR less than 20dB.
Observation 3: Agreed TDLD channel condition is LOS dominated, with high correlation for 2T2R MIMO Channel. It is not a practical channel condition for 2-layer transmission.
Proposal 1: RAN4 only apply MCS 20 with 1T2R for PUSCH requirement, No requirement for MCS 18 with both 1T2R and 2T2R. No requirement for MCS 16 with 2T2R.
Proposal 2: The Rel-15 rule for performance requirement derivation can be used as starting point for the valid test cases.
	P1:
Issue 1-3-1
Issue 1-3-2

P2: 
Issue 1-1



Open issues summary
Sub-topic 1-1 Derivation rule for performance requirements
Issue 1-1: Use of Rel-15 rule for performance requirements derivation
· Proposals
· Option 1: The Rel-15 rule for performance requirement derivation can be used as starting point for the valid test cases.
· Recommended WF
· Discuss is Option 1 can be agreed. 

Sub-topic 1-2 Channel models
Issue 1-2: LOS component modelling for TDL-D
· Proposals
· Option 1: Adopt UE demodulation model for TDL-D LOS component.
· Recommended WF
· Discuss if Option 1 can be agreed

Sub-topic 1-3 PUSCH test cases
Moderator remarks: from the last RAN4 meeting (R4-2220182) it was agreed that MCS 20 with 1T2R would be used for performance requirements for PUSCH for 71 GHz. The open point was whether 2T2R would be used for MCS18, MCS20 or neither. 
	Channel model for 16 QAM for PUSCH requirements
<Agreement>    
· Update channel model for MCS 16 with 120 kHz SCS and 480kHz SCS:
· For 1x2 Low, use TDLA30-650 for 100MHz CBW, TDLA10-650 for 400MHz CBW.
· For 2x2 Low, use TDLD30-200 for 100MHz CBW, TDLD10-200 for 400MHz CBW.
 
MCS and number Tx/Rx branches for PUSCH requirements
<Agreement>    
· MCS 20 for 1T2R Low
· FFS whether introduce MCS 18 with 2T2R Low, further effort on the alignment of simulation results required..



Issue 1-3-1: MCS and number Tx/Rx branches for 16 QAM PUSCH requirements
· Proposals
· Option 1: Define requirements for MCS16 with 1T2R and 2T2R and:
· For 1x2 Low, use TDLA30-650 for 100MHz CBW, TDLA10-650 for 400MHz CBW.
· For 2x2 Low, use TDLD30-200 for 100MHz CBW, TDLD10-200 for 400MHz CBW.
· Option 2: No requirement for MCS 16 with 2T2R.
· For 1x2 Low, use TDLA30-650 for 100MHz CBW, TDLA10-650 for 400MHz CBW.
· Recommended WF
· Discussion needed. 

Issue 1-3-2: MCS and number Tx/Rx branches for 64 QAM PUSCH requirements
· Proposals
· Option 1a: Introduce PUSCH requirements with MCS18 with 2T2R Low.
· Option 1b: Accept MCS18 with 2T2R low configuration if average SNR impairment results of all companies are less than 15dB.
· Option 2: RAN4 only apply MCS 20 with 1T2R for PUSCH requirement, No requirement for MCS 18 with both 1T2R and 2T2R.
· Recommended WF
· There were 3 companies proposing requirements for 2T2R with MCS18. Please discuss if this can be defined and whether the agreement on SNR is necessary based on the simulation results. 
Sub-topic 1-4 Applicability rule for performance requirements
Moderator remarks: During RAN4 #103-e it was decided to specify BS demodulation requirements without LBT, as in NR-U. Agreement is as follows (R4-2210664):
	Issue 1-1-1: Whether to define FR2-2 demodulation requirement without LBT model for both DL and UL
Rel-17 RAN4 focused on defining FR2-2 demodulation requirement without LBT model for UL/DL.
It’s not precluded to discuss and specify specific requirements with LBT model in future releases. 




Issue 1-4: Applicability in relation to LBT 
It was brought by one company that applicability of the FR2-2 requirements are applicable for all regions. Please consider the following options: 
· Proposals
· Option 1: add the applicability rules that FR2-2 demodulation tests only apply for region that LBT is not mandatory.
· Option 2: FR2-2 requirements are also applicable to regions where LBT is mandatory.  
· Recommended WF
· Please discuss if region specific applicability rules are necessary.  


Topic #2: Simulation results
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2302163
	Huawei, HiSilicon
	Summary of simulation results for FR2-2 BS requirements

<moderator note> TDoc to be uploaded during the meeting considering the values provided by other companies. 

	R4-2300513
	Nokia, Nokia Shanghai Bell
	PUSCH simulation results for the extension to 71 GHz

<moderator note> The simulation are to be considered for simulation alignment

	R4-2302164
	Huawei, HiSilicon
	Discussion on remaining issues on FR2-2 PUSCH demodulation requirements

<moderator note> The proposals are covered in Topic #1
The simulation are to be considered for simulation alignment

	R4-2302606
	Samsung
	Discussion and simulation results on PUSCH demodulation requirements for Rel-17 71GHz

<moderator note> The simulation are to be considered for simulation alignment

	R4-2302165
	Huawei, HiSilicon
	Updated simulation results for FR2-2 PUCCH demodulation requirements

<moderator note> The simulation are to be considered for simulation alignment



Open issues summary

Sub-topic 2-1
Issue 2-1: Simulation alignment
· Recommended WF
· Companies are asked to update the simulation Excel table in the first days of the meeting and verify if the SNR values are agreeable. 
· During the meeting the R4-2302163 will be uploaded formally, and the values will be used to update the CRs with the requirements. 
