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Background
In this contribution we provide our views on issues on parameters on FR2-2 tests with 480kHz SCS
Discussions

Issue 1
According to [1], it’s agreed to define multi-PDSCH scheduling requirements for 480kHz SCS, the related scheduling pattern is shown as follows:
	Issue 2-1-13: Scheduling pattern for 480kHz SCS
· One scheduling pattern includes two TDD pattern period which is 14D2S4U, S1=12D:2G:0U, S2=0D:6G:8U.
· There are 7 DCIs in every scheduling pattern and each DCI schedules 4 PDSCHs if not overlapped with SSB, otherwise, each DCI schedules 3 PDSCHs. PDSCH is scheduled in every DL slots except slot #33 and #34 and slot contain SSB
· The HARQ-ACK information are transmitted in slot #19 for DL slots from slot#0 to slot#11 and transmitted in slot #39 for DL slots from slot#12 to slot#39
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Figure 2-1: Scheduled pattern for 480kHz SCS agreed in R4-2210665

However, the existing specification specifies k0=0 for all FR2-2 cases, meanwhile, it also specifies (Xs, Ys) = (4, 1) for 480 kHz SCS PDCCH monitoring configuration (See the yellow part in table in Appendix). Based on the agreements of RAN1, for DCI scheduling multiple PDSCHs, the k0 should be indicated for each PDSCH, therefore there shall be multiple k0 values configured for the 480kHz test based on the agreed pattern. 
	Agreement:
For TDRA in a DCI that can schedule multiple PDSCHs (or PUSCHs),
· A row of the TDRA table can indicate PDSCHs (or PUSCHs) that are in consecutive or non-consecutive slots, by configuring {SLIV, mapping type, scheduling offset K0 (or K2)} for each PDSCH (or PUSCH) in the row of TDRA table.
· Note: Whether and how to reduce RRC overhead is left to RAN2.



Observation 1: The configuration k0=0 in existing specification implicitly configure single TB scheduling, which is not aligned with the agreed scheduling pattern in R4-2210665. 
Observation 2: The scheduling pattern with 480 kHz in R4-2210665 is not demonstrated in the existing parameters table.
Hence we propose to change the k0 value to following: 
For 120kHz SCS: 0 
For 480kHz SCS:
for DCI transmitted in slot i={1}:{0,1,2}
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  for DCI transmitted in slot i={322} : {0,1}
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for DCI transmitted in slot mod(i,40)=12: {0,1,2,8}
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for DCI transmitted in slot mod(i,40) = {0,4,8,21,25,29}: {0,1,2,3}
where i is slot index per 2 frames
Proposal 1: Change the k0 value to following:
For 120kHz SCS: 0 
For 480kHz SCS:
· for DCI transmitted in slot i={1}:{0,1,2}
· for DCI transmitted in slot i={322} : {0,1}
· for DCI transmitted in slot mod(i,40)=12:{0,1,2,8}
· for DCI transmitted in slot mod(i,40)={0,4,8,21,25,29}:{0,1,2,3}
· where i is slot index per 2 frames

Issue 2
Existing spec specifies that PDSCH start symbol is 1 and no OCGN is transmitted on unused REs for FR2-2(See red part in Appendix), which causes empty OFDM symbol for some slots with 480kHz SCS because PDCCH is not transmitted in some slots. It's typical to ensure the constant power in one slot during the test and transmit the OCGN in unused REs. 
Observation 3: No OCGN is transmitted on unused REs for FR2-2, which causes empty OFDM symbol for some slots with 480kHz SCS where PDCCH is not transmitted.
[bookmark: _GoBack]Proposal 2: RAN4 to discuss whether to transmit OCGN in first symbol for slot without PDCCH for 480kHz SCS to ensure the constant power in one slot and follow the tradition of RAN4 test setup.
Conclusion
In this contribution we provide our views on issues on parameters on FR2-2 tests with 480kHz SCS. The observations and proposals are:
Observation 1: The configuration k0=0 in existing specification implicitly configure single TB scheduling, which is not aligned with the agreed scheduling pattern in R4-2210665. 
Observation 2: The scheduling pattern with 480 kHz in R4-2210665 is not demonstrated in the existing parameters table.
Proposal 1: Change the k0 value to following:
For 120kHz SCS: 0 
For 480kHz SCS:
· for DCI transmitted in slot i={1}:{0,1,2}
· for DCI transmitted in slot i={322} : {0,1}
· for DCI transmitted in slot mod(i,40)=12:{0,1,2,8}
· for DCI transmitted in slot mod(i,40)={0,4,8,21,25,29}:{0,1,2,3}
· where i is slot index per 2 frames
Observation 3: Existing spec specifies that PDSCH start symbol is 1 and no OCGN is transmitted on unused REs for FR2-2, which causes empty OFDM symbol for some slots with 480kHz SCS because PDCCH is not transmitted in some slots.
Proposal 2: RAN4 to discuss whether to transmit OCGN in first symbol for slot without PDCCH for 480kHz SCS to ensure the constant power in one slot and follow the tradition of RAN4 test setup.
Reference
[1] R4-2210665 WF on UE demodulation performance requirements definition for 52.6 - 71 GHz
Appendix

Table 7.2-1: Common Test Parameters
	Parameter
	Unit
	Value

	PDSCH transmission scheme
	
	Transmission scheme 1

	PTRS epre-Ratio
	
	0

	Actual carrier configuration
	Offset between Point A and the lowest usable subcarrier on this carrier (Note 2)
	RBs
	0

	
	Subcarrier spacing
	kHz
	60 or 120 or 480

	DL BWP configuration #1
	Cyclic prefix
	
	Normal

	
	RB offset
	RBs
	0

	
	Number of contiguous PRB
	PRBs
	Maximum transmission bandwidth configuration as specified in clause 5.3.2 of TS 38.101-2 [7] for tested channel bandwidth and subcarrier spacing

	Common serving cell parameters
	Physical Cell ID
	
	0

	
	SSB position in burst
	
	First SSB in Slot #0

	
	SSB periodicity
	ms
	20

	PDCCH configuration
	Slots for PDCCH monitoring
	
	Each slot for 120 KHz SCS
(Xs, Ys) = (4, 1) for 480 KHz SCS

	
	Symbols with PDCCH
	
	0

	
	Number of PRBs in CORESET
	
	Table 7.2-2 for tested channel bandwidth and subcarrier spacing

	
	Number of PDCCH candidates and aggregation levels
	
	1/AL8

	
	CCE-to-REG mapping type
	
	Non-interleaved

	
	DCI format
	
	1_1

	
	TCI state
	
	TCI state #1

	
	PDCCH & PDCCH DMRS Precoding configuration
	
	For number of TX = 1: No precoding;
For number of TX > 1: Single Panel Type I, Randomized precoder selection for every REG bundle and updated per slot with equal probability of each applicable i1/i2 combination or codebook
index, chosen from section 5.2.2.2.1 of TS 38.214 [12].

	Cross carrier scheduling
	
	Not configured

	CSI-RS for tracking
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	0 for CSI-RS resource 1,2,3,4

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	6 for CSI-RS resource 1 and 3
10 for CSI-RS resource 2 and 4


	
	Number of CSI-RS ports (X)
	
	1 for CSI-RS resource 1,2,3,4

	
	CDM Type
	
	'No CDM' for CSI-RS resource 1,2,3,4

	
	Density (ρ)
	
	3 for CSI-RS resource 1,2,3,4

	
	CSI-RS periodicity
	Slots
	60 kHz SCS: 80 for CSI-RS resource 1,2,3,4
120 kHz SCS: 160 for CSI-RS resource 1,2,3,4
480 kHz SCS: 640 for CSI-RS resource 1, 2, 3, 4

	
	CSI-RS offset
	Slots
	60 kHz SCS: 
40 for CSI-RS resource 1 and 2
41 for CSI-RS resource 3 and 4

120 kHz SCS:
80 for CSI-RS resource 1 and 2
81 for CSI-RS resource 3 and 4

480 kHz SCS:
320 for CSI-RS resource 1 and 2
321 for CSI-RS resource 3 and 4

	
	Frequency Occupation
	
	Start PRB 0
Number of PRB = ceil(BWP size/4)*4

	
	QCL info
	
	TCI state #0

	NZP CSI-RS for CSI acquisition
	Row index (Note 3)
	
	3 for 2 CSI-RS ports and 5 for 4 CSI-RS ports

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	0

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	12

	
	Number of CSI-RS ports (X)
	
	2

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	CSI-RS periodicity
	Slots
	60 kHz SCS: 80
120 kHz SCS: 160
480 kHz SCS: 640

	
	CSI-RS offset
	
	0

	
	Frequency Occupation
	
	Start PRB 0
Number of PRB = ceil(BWP size/4) *4

	
	QCL info
	
	TCI state #1

	ZP CSI-RS for CSI acquisition
	Row index (Note 3)
	
	5

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	4

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	12

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	CSI-RS periodicity
	Slots
	60 kHz SCS: 80
120 kHz SCS: 160
480 kHz SCS: 640

	
	CSI-RS offset
	
	0

	
	Frequency Occupation
	
	Start PRB 0
Number of PRB = ceil(BWP size/4) *4

	CSI-RS for beam refinement
	First subcarrier index in the PRB used for CSI-RS 
	
	k0=0 for CSI-RS resource 1,2

	
	First OFDM symbol in the PRB used for CSI-RS 
	
	l0 = 8 for CSI-RS resource 1
l0 = 9 for CSI-RS resource 2

	
	Number of CSI-RS ports (X)
	
	1 for CSI-RS resource 1,2

	
	CDM Type
	
	'No CDM' for CSI-RS resource 1,2

	
	Density (ρ)
	
	3 for CSI-RS resource 1,2

	
	CSI-RS periodicity
	Slots
	60 kHz SCS: 80 for CSI-RS resource 1,2
120 kHz SCS: 160 for CSI-RS resource 1,2
480 kHz SCS: 640 for CSI-RS resource 1,2

	
	CSI-RS offset
	Slots
	0 for CSI-RS resource 1,2

	
	Frequency Occupation
	
	Start PRB 0
Number of PRB = ceil(BWP size/4)*4

	
	Repetition
	
	ON

	
	QCL info
	
	TCI state #1

	PDSCH DMRS configuration
	Antenna ports indexes
	
	{1000} for Rank 1 tests
{1000, 1001} for Rank 2 tests


	
	Position of the first DMRS for PDSCH mapping type A
	
	2

	
	Number of PDSCH DMRS CDM group(s) without data
	
	1

	TCI state #0
	Type 1 QCL information

	SSB index
	
	SSB #0

	
	
	QCL Type
	
	Type C

	
	Type 2 QCL information

	SSB index
	
	SSB #0

	
	
	QCL Type
	
	Type D

	TCI state #1
	Type 1 QCL information

	CSI-RS resource
	
	CSI-RS resource 1 from 'CSI-RS for tracking' configuration

	
	
	QCL Type
	
	Type A

	
	Type 2 QCL information

	CSI-RS resource
	
	CSI-RS resource 1 from 'CSI-RS for tracking' configuration

	
	
	QCL Type
	
	Type D

	PTRS configuration
	Frequency density (KPT-RS)
	
	2

	
	Time density (LPT-RS)
	
	1

	
	Resource Element Offset
	
	2

	Maximum number of code block groups for ACK/NACK feedback
	
	1

	Maximum number of HARQ transmission
	
	120 KHz SCS: 4
480 KHz SCS: 16

	HARQ ACK/NACK bundling
	
	Multiplexed

	Redundancy version coding sequence
	
	{0,2,3,1}

	PDSCH & PDSCH DMRS Precoding configuration
	
	For number of TX = 1: No precoding;
For number of TX > 1: Single Panel Type I, Randomized precoder selection with Wideband size and updated per slot, with equal probability of each applicable i1/i2 combination or codebook
index, chosen from section 5.2.2.2.1 of TS 38.214 [12].

	Symbols for all unused REs
	
	OP.1 FDD as defined in Annex A.5.1.1 for FR2-1 tests
OP.1 TDD as defined in Annex A.5.2.1 for FR2-1 tests
No OCNG symbols on unused REs for FR2-2

	Physical signals, channels mapping and precoding
	
	As specified in Annex B.4.1

	Note 1:	UE assumes that the TCI state for the PDSCH is identical to the TCI state applied for the PDCCH transmission.
Note 2:	Point A coincides with minimum guard band as specified in Table 5.3.3-1 from TS 38.101-2 [7] for tested channel bandwidth and subcarrier spacing.
Note 3:	Refer to Table 7.4.1.5.3-1 in [9]



Table 7.2.2.2.1-2: Test Parameters
	Parameter
	Unit
	Value

	Duplex mode
	
	TDD

	Active DL BWP index
	
	1

	CSI-RS for tracking
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	For Test 1-1 and 1-2: 
3 for CSI-RS resource 1 and 3
7 for CSI-RS resource 2 and 4


	
	CSI-RS offset
	Slots
	For Test 1-2: 
82 for CSI-RS resource 1 and 2
83 for CSI-RS resource 3 and 4

	PDCCH configuration
	Number of PDCCH candidates and aggregation levels
	
	1/AL4 for Test 1-4, 2-3, and 4-6
1/AL8 for other tests

	
	Symbols with PDCCH
	
	0,1 for Test 4-6
0 for other tests

	
	Number of PRBs in CORESET
	
	18 for Test 4-6
Table 7.2-2 for other tests

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2 for Test case 4-6
1 for other Tests


	
	Length (L)
	
	Specific to each Reference channel as defined in A.3.2.2

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	wideband for Test 1-1,
2 for other tests

	
	Resource allocation type
	
	Test 2-1: Type 1 with start RB = 30, LRBs = 6
Test 4-6: Type 1 with start RB = 24, LRBs = 20 
Other tests: Type 0

	
	RBG size
	
	Test 2-1: N/A
Other tests: Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	Number of HARQ Processes
	
	8 for Test 1-1, 1-3, 1-4, 2-2, 2-4, 4-1, 4-2, 4-4,
10 for Test 2-1, 2-3, 2-5, 2-6, 3-1
16 for Test 1-2, 4-3, 4-5, 4-6


	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	As defined in Annex A.1.3
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