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Background

· The following WFs were approved previously
· R4-2106102, WF for FR2 HST Demodulation, RAN4#98-bis, Samsung
· R4-2017828, WF on NR support for HST in FR2”, Samsung. RAN4#97-e meeting
· R4-2103240, WF on Deployment Scenario and UE RF Requirement for FR2 HST”, Samsung. RAN4#98-e meeting
· R4-2106100, WF on FR2 HST Deployment scenario Analysis, Samsung, RAN4#98b-e meeting
· R4-2106101, WF on Channel Modelling for FR2 HST, Nokia, RAN4#98b-e meeting
· R4-2106102, WF on Demodulation requirement for FR2 HST”, Samsung, RAN4#98b-e meeting
· R4-2108860, WF on FR2 HST Deployment Scenario Analysis, Samsung, RAN4#99-e meeting
· R4-2108637, WF for FR2 HST Demodulation, RAN4#99, Samsung
· R4-2115726, WF on FR2 HST demodulation, RAN4#100, Samsung
· R4-2120703, WF on BS demodulation requirement for FR2 HST, RAN4#101, Nokia, Nokia Shanghai Bell, Samsung.
· Corresponding Email summary in RAN4#101-bis-e
· R4-2203107	Email discussion summary for [101-bis-e][315] NR_HST_FR2_Demod_Part2.


WF on topic#1: PUSCH requirements

Test applicability rules and manufacturer declarations

Issue 1-1-1: Test applicability
Candidate options:
· Option 2: FR2 HST PUSCH requirement test shall apply only for the additional DM-RS position declared to be supported. 
If more than one DMRS configuration is declared to be supported, the test shall be done for the minimum number of DMRS supported.
· Option 3: FR2 HST PUSCH requirement test shall apply only for the additional DM-RS position declared to be supported. 
If more than one DMRS configuration is declared to be supported, a pass with either of the possibilities is sufficient to demonstrate compliance to the core requirement. Capture this in a note to the performance requirement.

[bookmark: _Hlk93660443]Issue 1-1-2: Manufacturer declaration on HST FR2 DM-RS support - PUSCH
Agreement:
Define manufacturer declaration, applicable to BS Type 2-O, for PUSCH additional DM-RS in FR2 HST scenario.
The intention is that all combinations of pos0, pos1, and pos2 should be possible to declare.
Exact wording is FFS.


MCS selection

Issue 1-2-1: Receiver baseline assumption for simulation
Agreement:
Assume a receiver with post FFT FOC.

Issue 1-2-1: MCS
Candidate options:
· Option 1: Only 20.
· Option 4: Only MCS16.
· Option 5: Both MCS16 and MCS20.
With applicability rule that that the PUSCH performance requirements needs to be tested only with highest supported MCS.
· Option 6: Continue simulation results alignment with range as MCS16-MCS20.
· Option 7: Use “MCS 20 only” as baseline. Change to “MCS 16 only”, if SNR after requirement derivation is larger than 20dB.
· Option 8: Continue simulation results alignment with MCS16 and MCS20 only.


Requirement selection

[bookmark: _Hlk93661461]Issue 1-3-1: Requirement selection
Candidate options:
· Option 1 (Nokia, Intel): If a large span in the PUSCH simulations results still persists, RAN4 to verify and compare the PUSCH performance in a simpler channel model: AWGN + fixed maximum Doppler offset of 19458 Hz (without bi-directional propagation channel).
· [bookmark: _Hlk93485405][bookmark: _Hlk93485388]Option 2 (CATT): Further check the span based on the consensus of Issue 1-2-1.
· Option 3 (HW): Apply the method discussed in Sub-topic 4-3 to derive the performance requirements directly.
Recommended WF:
Interested companies are invited to voluntarily bring results for the propagation conditions in option 1, at least for the test case {Post-FFT/[Pre-FFT]; Type B, 10 Symbols, 120kHz/200MHz; MCS20; DM-RS 1+1}.
The results are for alignment only and not intended for deriving the requirement 


WF on topic#2: PUSCH with UL timing adjustment requirements

Test applicability rules and manufacturer declarations

Issue 2-1-1: Test applicability
Agreement:
Share the same applicability rule with PUSCH.

Issue 2-1-2: Manufacturer declaration on HST FR2 DM-RS support – UL TA
Agreement:
Share the same manufacturer declaration with PUSCH.

FRC
Agreement:
FRC for FR2 HST PUSCH UL timing adjustment with different RS configuration as following 
Table 2-1 FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos0 and 1 transmission layer (16QAM, R=658/1024)
	Reference channel
	G-FR2-Ax-xx
	G-FR2-Ax-xx

	Subcarrier spacing [kHz]
	120
	120

	Allocated resource blocks
	16
	66

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

	Modulation
	16QAM
	16QAM

	Code rate (Note 2)
	658/1024
	658/1024

	Payload size (bits)
	4480
	18432

	Transport block CRC (bits)
	24
	24

	Code block CRC size (bits)
	-
	24

	Number of code blocks - C
	1
	3

	Code block size including CRC (bits) (Note 2)
	4504
	6176

	Total number of bits per slot with PT-RS (Note 3)
	6624
	27324

	Total symbols per slot with PT-RS
	1656
	6831

	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, 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].
NOTE 3:	PT-RS configuration KPT-RS =2, LPT-RS =1.



Table 2-2 FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer (16QAM, R=658/1024)
	Reference channel
	G-FR2-Ax-xx
	G-FR2-Ax-xx

	Subcarrier spacing [kHz]
	120
	120

	Allocated resource blocks
	16
	66

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

	Modulation
	16QAM
	16QAM

	Code rate (Note 2)
	658/1024
	658/1024

	Payload size (bits)
	2976
	16392

	Transport block CRC (bits)
	24
	24

	Code block CRC size (bits)
	-
	24

	Number of code blocks - C
	1
	2

	Code block size including CRC (bits) (Note 2)
	2992
	8232

	Total number of bits per slot with PT-RS (Note 3)
	5888
	24288

	Total symbols per slot
	1472
	6072

	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, l0= 0  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].
NOTE 3:	PT-RS configuration KPT-RS =2, LPT-RS =1.



Table 2-3 FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos2 and 1 transmission layer (16QAM, R=658/1024)
	Reference channel
	G-FR2-Ax-xx
	G-FR2-Ax-xx

	Subcarrier spacing [kHz]
	120
	120

	Allocated resource blocks
	16
	66

	CP-OFDM Symbols per slot (Note 1)
	7
	7

	Modulation
	16QAM
	16QAM

	Code rate (Note 2)
	658/1024
	658/1024

	Payload size (bits)
	3496
	14344

	Transport block CRC (bits)
	24
	24

	Code block CRC size (bits)
	-
	24

	Number of code blocks - C
	1
	2

	Code block size including CRC (bits) (Note 2)
	3512
	7208

	Total number of bits per slot with PT-RS (Note 3)
	5152
	21252

	Total symbols per slot
	1288
	5313

	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, l0= 0 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].
NOTE 3:	PT-RS configuration KPT-RS =2, LPT-RS =1.




WF on topic#3: PRACH requirements
No agreements.


WF on topic#4: Other

0. Requirement derivation
Agreement:
Use the legacy way to derive performance requirements as baseline:
Based on all contributed results, using outlier removal with [2] dB ideal span threshold / [4] dB impairment span threshold, and averaging result [R4-1904713] [R4-19004714].
The value of ideal span can be further discussed pending on the simulation results alignment.


0. CR split (informative)

	Section number
	Section title
	Responsible company

	TS 38.104

	
	Big CR
	Samsung

	11
	Radiated performance requirements

	11.2
	Performance requirements for PUSCH

	11.2.2
	Requirements for BS type 2-O

	11.2.2.x
	Requirements for PUSCH for high speed train
	Intel

	11.2.2.y
	Requirements for UL timing adjustment
	CATT

	11.4
	Performance requirements for PRACH

	11.4.2
	Requirements for BS type 2-O

	11.4.2.2
	PRACH detection requirements

	11.4.2.2.x
	Minimum requirements for high speed train
	Huawei

	Annex A
	Reference measurement channels
	Intel

	Annex G.3
	High speed train condition
	Nokia

	Annex G.4
	Moving propagation conditions
	CATT

	TS 38.141-2

	
	Big CR 
	Nokia

	4.6
	Manufacturer's declarations
	Samsung, Nokia

	8
	Radiated performance requirements

	8.1.2
	Applicability rule

	8.1.2.4
	Applicability of PUSCH for high speed train performance requirements
	Huawei

	8.2
	OTA performance requirements for PUSCH

	8.2.4
	Performance requirements for PUSCH for high speed train
	Ericsson, Samsung

	8.2.5
	Performance requirements for UL timing adjustment
	CATT

	8.4
	OTA performance requirements for PRACH

	8.4.1
	PRACH false alarm probability and missed detection

	8.4.1.6
	Test requirement for high speed train
	Huawei

	Annex A
	Reference measurement channels
	Intel

	Annex E
	OTA measurement system set-up
	Ericsson

	Annex J.3 
	High speed train condition
	Nokia

	Annex J.4
	Moving propagation conditions
	CATT




