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Background
· Corresponding Email summary in RAN4#103-e
· R4-2210528 Email discussion summary for [103-e][325] NR_exto71GHz_Demod_Part1.
WF on topic #1: General
General aspects of demodulation requirement definition
Issue 1-0-1: Updated work plan
The updated work plan is as follows.
	RAN4#102-e:

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


	RAN4#103-e:

	
	
· Finish discussions on performance requirements scope per each physical channel
· Finish discussions on simulation assumptions per each physical channel
· Finish discussions on work split
· Initial round of simulation results collection and alignment


	RAN4#104

	
	
· Another round of simulation results collection and alignment
· Initial draft CRs for TS 38.104 Base Station (BS) radio transmission and reception
· Initial draft CRs for TS 38.141-2 Base Station (BS) conformance testing Part 2: Radiated conformance testing 
· Initial draft CRs for TS 38.101-4 User Equipment (UE) radio transmission and reception; Part 4: Performance requirements


	RAN4#104-bis-e

	
	
· Another round of simulation results collection and alignment
· CRs for TS 38.104 Base Station (BS) radio transmission and reception
· CRs for TS 38.141-2 Base Station (BS) conformance testing Part 2: Radiated conformance testing
· CRs for TS 38.101-4 User Equipment (UE) radio transmission and reception; Part 4: Performance requirements


	RAN4#105-e

	
	
· Final round of simulation results collection and alignment
· Final CRs for TS 38.104 Base Station (BS) radio transmission and reception
· Final CRs for TS 38.141-2 Base Station (BS) conformance testing Part 2: Radiated conformance testing
· Final CRs for TS 38.101-4 User Equipment (UE) radio transmission and reception; Part 4: Performance requirements




LBT
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. 

Phase noise
Issue 1-2-1: How to consider phase noise model for the FR2-2 demodulation simulation
Assume PN model in Receiver side with CPE compensation for initial simulation purpose for both DL and UL
· FFS when and how to consider ICI including performance gain, implementation complexity and test feasibility 

Issue 1-2-2: Whether TE PN impact is ignored or not in the simulations
Invite TE vendors to give comment if FR2-2 phase noise impact by TE can be ignored or not.
In case there is no input in the next meeting, the group does not consider TE PN impact.
Since there is no comment from TE vendors in this meeting, we will not consider the Tx PN impact in the simulations. The Tx PN impact is considered in the impairment results pending on BS implementation.

Channel model for requirements definition
Issue 1-3-1: How to consider the delay profile for TDLA channel model for FR2-2?
FFS the delay profile details.

Issue 1-3-2: How to consider the minimum tap resolution for TDL channel model?
Invite TE vendors to confirm the minimum tap resolution for TDL channel model they could deliver.
· Proposal 1: 2ns delay resolution
· Proposal 2: 2.5ns delay resolution
· Proposal 3: TBA

New Issue 1-3-3: Channel model for UL requirements
	SCS
	CBW
	MCS
	Channel model
	SCS
	CBW
	MCS
	Channel model
	SCS
	CBW
	MCS
	Channel model

	120
	100
	4
	TDLA10-650
	480
	400
	4
	TDLA10-650
	FFS 960
	400
	4
	TDLA10-650

	
	
	16
	TDLA10-200
FFS TDLA10-650
	
	
	16
	TDLA10-200
FFS TDLA10-650
	
	
	16
	TDLA10-200
FFS TDLA10-650

	
	
	20
	TDLD10-200
	
	
	20
	TDLD10-200
	
	
	20
	TDLD10-200

	
	400
	4
	TDLA10-650
	
	FFS 1600
	4
	TDLA10-650
	
	FFS 2000
	4
	TDLA10-650

	
	
	16
	TDLA10-200
FFS TDLA10-650
	
	
	16
	TDLA10-200
FFS TDLA10-650
	
	
	16
	TDLA10-200
FFS TDLA10-650

	
	
	20
	TDLD10-200
	
	
	20
	TDLD10-200
	
	
	20
	TDLD10-200


Note 1: Interested companies can provide simulation results for other cases not included in above table, as needed.

WF on topic #2: BS performance requirements
General issues
Issue 2-1-1: Whether to define demodulation requirements for 960kHz SCS?
FFS whether dedicated UL performance requirements will be introduced for 960kHz SCS
FFS whether dedicated DL performance requirements will be introduced for 960kHz SCS
Companies are encouraged to discuss simulation assumption for 960kHz SCS

PUSCH performance requirements
Issue 2-2-2: How to consider transform decoding?
Specify requirements for FR2-2 PUSCH demodulation with transform precoding enabled.


[bookmark: _Hlk103897057]Agreed Issue 2-2-4: Parameter list for PUSCH performance requirements (Agreements in the last meeting)
General PUSCH test setup
Consider the following simulation assumptions at starting point for PUSCH performance requirements:
· MCS 4, 16, 20
· FFS MCS 4, 16, 20 for 1 Tx and MCS 4, 16 for 2 Tx  
· DM-RS/PT-RS configuration Rel-15 assumptions
· 1+1 DMRS configuration
· PTRS Tx on
· Temporary PRB number (for simulations):
· (66)(264)(66)([124])([248])(33)([62])([124])(148) for SCS (kHz CWB (MHz)) = (120 100)(120 400)(480 400) (480 800)(480 1600)(960 400)(960 800)(960 1600)(960 2000)
· The numbers are modified according to RF agreements in this meeting

Detailed PUSCH test setup
	Parameter
	Value

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	Time domain
resource
	PUSCH mapping type
	B

	
	Start symbol index
	0 

	
	Allocation length
	10 

	Frequency domain resource
	Frequency hopping
	Disabled

	
	
	

	TPMI index for 2Tx two-layer spatial multiplexing transmission 
	0

	Code block group based PUSCH transmission
	Disabled

	Test metric
	Normalized throughput 
	70%



Rx processing assumptions
Define PUSCH performance requirements by using phase noise compensation
· Companies are encouraged to bring results for CPE and CPE+ICI compensation methods.


PUCCH performance requirements
Updated Issue 2-3-1: How many PRBs and symbols are considered for each of the PUCCH format?
Introduce below test cases 
· For Format 0: 
· 1RB /1 symbol 
· FFS for [10/16] RB/1 symbol 
· For format 1:
· 1 RB/14 symbols
· [10/16] RB/14 symbols
· For format 2: Reusing FR2-1
· For format 3: Reusing FR2-1
· For format 4:  
· 1 RB/14 symbols
· [10/16] RB/14 symbols

Agreed Issue 2-3-4: Parameter list for PUCCH performance requirements (Agreements in the last meeting)
Introduce below test cases 
· For Format 0: 
· Intra-slot frequency hopping: enabled if number of OFDM symbols higher than 1
· Test metric: ACK missed detection rate < 1%
· For format 1:
· Intra-slot frequency hopping: enabled
· Test metric: ACK missed detection rate < 1% and NACK to ACK probability < 0.1%
· For format 2: 
· Intra-slot frequency hopping: enabled
· Test metric: ACK missed detection rate < 1%, UCI BLER < 1%
· For format 3: 
· Intra-slot frequency hopping: enabled
· Test metric: UCI BLER < 1%
· For format 4:  
· Intra-slot frequency hopping: enabled
· Test metric: UCI BLER < 1%

PRACH performance requirements
Agreed Issue 2-4-4: Parameter list for PUCCH performance requirements (Agreements in the last meeting)
Scope of PRACH requirements
Define the following PRACH performance requirements:
· False alarm probability requirements
· PRACH miss detection requirements
Sequence length
PRACH sequence length:
· 120 kHz: 
· 1151, 571, 139
· 480 kHz:
· 571, 139
· 960 kHz:
· 139
PRACH formats
PRACH formats: A2, B4, C2
Frequency offset
· 7100 Hz
Time error tolerance
Time error tolerance:
· 0.07us for AWGN
· FFS for multi-path fading
 (Ncs, logical sequence index, v)
· Consider the following PRACH parameters as starting point: Ncs = 69, logical sequence index = 0, v =0 as starting point
· Other options are not precluded


Work split (for information)

Table 1. Demod CR work split for TS 38.104
	draftCR and bigCR work-split - TS 38.104
	Company

	TS 38.104 bigCR 
	Intel

	TS 38.104 BS Performance requirements (draftCRs)
	

	
	11 Radiated performance requirements
	

	
	
	PUSCH requirements
	Intel

	
	
	PUCCH requirements
	Huawei

	
	
	PRACH requirements
	Nokia

	
	Appendix
	

	
	
	PUSCH FRCs
	Ericsson

	
	
	, PRACH Test preambles, propagation conditions
	Samsung



Table 2. Demod CR work split for TS 38.141-2
	draftCR and bigCR work-split - TS 38.141-2
	Company

	TS 38.141-2 bigCR 
	Nokia

	TS 38.141-2 BS Radiated conformance testing (draftCRs)
	

	
	8 Radiated performance requirements
	

	
	
	PUSCH requirements
	Huawei

	
	
	PUCCH requirements
	Intel

	
	
	PRACH requirements
	Nokia

	
	Appendix
	

	
	
	PUSCH FRCs
	Ericsson

	
	
	PRACH Test preambles, propagation conditions, test tolerance
	Samsung



Table 3. Demod CR work split for TS 38.101-4
	draftCR and bigCR work split - TS 38.101-4
	Company

	TS 38.101-4 bigCR 
	Huawei

	TS 38.101-4 UE performance requirements (draftCRs)
	

	
	7 Demodulation performance requirements (Radiated requirements)
	

	
	
	General (incl. applicability rule)
	Qualcomm

	
	
	PDSCH requirements
	Huawei, Ericsson

	
	
	PDCCH requirements
	Nokia

	
	
	(PBCH requirements)
	Qualcomm

	
	
	SDR requirements
	Ericsson

	
	8 CSI reporting requirements (Radiated requirements)
	

	
	
	  General (incl. applicability rule), CQI reporting requirements
	Apple

	
	Appendix
	

	
	
	PDSCH, PDCCH, (PBCH) RMCs
	Apple

	
	
	CSI RMCs and propagation conditions
	Apple
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