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1	Introduction
RAN4#110 agreed with the way forward on MIMO evolution for Downlink and Uplink [1]. We continue to discuss the scope of the UE demodulation and CSI reporting requirements for Rel-18 MIMO evolution.  
2	Reference signal enhancement

	Issue 2-3-6: Minimum requirements for tests need to be defined for Rel-18 DMRS
Way forward:
· Option 1: reuse legacy value
· Option 2: new value according simulation results
· Other options are not precluded



RAN4 agreed to introduce the PDSCH demodulation requirements for Rel-18 enhanced DMRS with {1008, 1009} and {1000, 1001, 1008, 1009} by reusing the existing SU-MIMO PDSCH demodulation requirements. Table 1 shows our simulation results for alignment. 
[bookmark: _Ref149565670]Table 1	Simulation results for Rel-18 enhanced DMRS (for alignment).
	FDD or TDD
	CBW/SCS

	MCS
	DMRS ports
	Propagation condition
	Antenna configuration
	SNR (dB) to achieve 70% of the maximum throughput

	FDD
	10MHz/15kHz
	64QAM, 0.50
	{1008, 1009}
	TDLA30-10
	2x2 Low
	15.5

	FDD
	10MHz/15kHz
	16QAM, 0.50
	{1000, 1001, 1008, 1009}
	TDLA30-10
	4x4 Low
	12.3

	TDD
	40MHz/30kHz
	64QAM, 0.50
	{1008, 1009}
	TDLA30-10
	2x2 Low
	15.8

	TDD
	40MHz/30kHz
	16QAM, 0.50
	{1000, 1001, 1008, 1009}
	TDLA30-10
	4x4 Low
	12.6



Figure 1 shows our simulation results comparing Rel-15 and Rel-18 DMRS type 1 configurations. As shown in the results, we don’t observe any performance difference between two DMRS configurations for rank 2 but observe about 0.5dB performance difference for rank 4 for the SNR to achieve the 70% of the maximum throughput. 
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	(a) Rank 2
	(b) Rank 4


[bookmark: _Ref149566967]Figure 1	Simulation results with Rel-15 and Rel-18 DMRS type 1.
Since we need to define the new PDSCH FRC for rank 4 due to FD-OCC4, we propose to define PDSCH demodulation requirements for rank 4, by collecting the simulation results. On the other hand, we think we can reuse the same requirements for rank 2.
Proposal 1: RAN4 define the new PDSCH demodulation requirements for enhanced DMRS rank 4 with {1000, 1001, 1008, 1009} by collecting the simulation results.
Proposal 2: RAN4 can reuse the existing PDSCH demodulation requirements for enhanced DMRS rank 2 with {1008, 1009}.
3	CSI enhancements
3.1	PMI reporting requirement with typeII-CJT
3.1.1	Test setup
	Issue 2-2-5: RI restriction (typeII-CJT-RI‑Restriction-r18)
Way forward:
· Option 1: Set RI restriction as 0001 for Rel-18 TypeII for CJT PMI test.
· Option 2: Set RI restriction as 0010 for Rel-18 TypeII for CJT PMI test.
Issue 2-2-6: MCS
Way forward:
Companies are encouraged to provide more simulations based on below options with transmission power per TRP is 3dB less than single TRP case.
· Option 1: MCS13 
· Option 2: MCS20



RAN4#110 agreed with the typeII-CJT configuration parameters as shown in Table 2 and Table 3, but several test parameters are still open such as MCS and rank to check the PDSCH throughput with follow PMI and random PMI.
[bookmark: _Ref145936656]Table 2	Codebook configuration for typeII-CJT-r18.
	Parameters
	Values
	Notes

	Codebook type
	typeII-CJT-r18
	Enhanced Type II codebook for CJT

	Number of TPRs (NTRP)
	2
	Configure 2 CSI-RS resources also 

	(CodebookConfig-N1, CodebookConfig-N2)
	(4, 1)
	Same as TypeI tests for sDCI based SDM transmission scheme

	(CodebookConfig-O1, CodebookConfig-O2)
	(4, 1)
	Same as TypeI tests for sDCI based SDM transmission scheme

	paramCombination-CJT-L-r18
(TS 38.214 Table 5.2.2.2.8-1)
	7 ({4, 4})

	, 

	paramCombination-CJT-r18
(TS 38.214 Table 5.2.2.2.8-2)
	4
	

	numberOfPMI-SubbandsPerCQI-Subband-CJT-r18 (R)
	1
	

	codebookMode
	mode2
	mode1: Per-TRP Wf reporting
mode2: Common Wf reporting



[bookmark: _Ref145937176]Table 3	Test setup for PMI reporting requirements with typeII-CJT-r18.
	Parameters
	Values
	Notes

	FDD/TDD, CBW/SCS
	FR1 FDD 10MHz/15kHz
FR1 TDD 40MHz/30kHz
	

	Propagation channel
	TDLA30-10
	

	Antenna configuration per TRxP
	XP high 4 x 1 x 2
	

	UE antenna configuration
	2Rx / 4Rx
	

	Beamforming model
	As specified in TS 38.101-4 B.4.1
	

	Beam steering model
	Option 1: As specified in TS 38.101-4 B.2.3.2.3 
Option 2: As specified in TS 38.101-4 B.2.3.2.3A
	

	CSI reporting type
	Aperiodic
	

	timeRestrictionForChannelMeasurements
	Not configured
	

	timeRestrictionForInterferenceMeasurements
	Not configured
	

	cqi-FormatIndicator
	Wideband
	

	pmi-FormatIndicator
	Subbands
	8 PRB

	CQI/RI/PMI delay
	[8]ms for FDD 15kHz
	

	PDSCH transmission scheme
	Same PDSCH signal from both TRPs
	Coherent joint transmission

	PDSCH MCS
	Option 1: MCS13 (16QAM, 1/2)
Option 2: MCS20 (64QAM 0.55)
	

	PDSCH rank
	Option 1: 1
Option 2: 2
	DMRS ports {1000} for Option 1
DMRS ports {1000,1001} for Option 2

	Maximum number of HARQ transmission
	4
	

	PDSCH DMRS configuration
	1+1
	

	TRS configuration
	Option 1: One TRS for both TRPs
Option 2: Separate TRS for each TRP
	



3.1.2	Simulation results
Figure 2 (a) show our 2Rx UE simulation results of follow PMI with typeII-CJT-r18 and random PMI with typeI-r15 for each MCS/rank combination. Figure 2 (b) also show the throughput ratio between follow typeII-CJT-r18 and random typeI-r15. We also show the simulation results with FDD 4Rx in Figure 3. 
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	(a) PDSCH throughput with follow PMI and R15 random PMI typeI.
	(b) Throughput ratio. 


[bookmark: _Ref157001433]Figure 2		Simulation results with PMI reporting test with typeII-CJT (FDD SCS=15kHz, 2Rx). 
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	(a) PDSCH throughput with follow PMI and R15 random PMI typeI.
	(b) Throughput ratio. 


[bookmark: _Ref162352644]Figure 3		Simulation results with PMI reporting test with typeII-CJT (FDD SCS=15kHz, 4Rx). 
Table 4 summarizes the simulation results of the PMI reporting tests with typeII-CJT-r18. Firstly, we observe the SNR to achieve 90% of the maximum throughput with follow PMI with Rank1/MCS13 is very low, especially for 4Rx case, SNR for 90% of the maximum throughput is less than -6dB. We also observe the lower SNR values to achieve 90% of the maximum throughput with follow PMI for Rank1/MCS20 and Rank2/MCS13 for 4Rx. We don’t think these parameters are suitable to define the PMI reporting requirements. We therefore propose to configure Rank2/MCS20 for PMI reporting requirements with typeII-CJT-r18.
[bookmark: _Ref162353213]Table 4	Summary of simulation results of the PMI reporting tests with typeII-CJT-r18. 
	
	2Rx, FDD SCS=15kHz
	4Rx, FDD SCS=15kHz

	MCS/rank
	SNR to achieve 90% of the maximum throughput with follow PMI
	Throughput ratio of follow PMI and random PMI
	SNR to achieve 90% of the maximum throughput with follow PMI
	Throughput ratio of follow PMI and random PMI

	Rank 1, MCS13
	-3.7
	3.7
	< -6.0
	-

	Rank 1, MCS20
	1.4
	3.2
	-1.5
	3.2

	Rank 2, MCS13
	2.9
	2.4
	-0.2
	2.4

	Rank 2, MCS20
	8.9
	2.3
	5.3
	2.3



Proposal 3: For the PMI reporting requirements with typeII-CJT-r18, configure MCS20 and rank 2. 

	Issue 2-2-9: Test metric of TypeII-CJT-r18 codebook
Way forward:
· Option 1: 1.8 for 2Rx and 4Rx case
· Option 2: 2.0 for 2Rx and 4Rx case
· Other options are not precluded.



Based on our simulation results we propose set the test metric to 1.8 for both 2Rx and 4Rx. 
Proposal 4: For the PMI reporting requirements with typeII-CJT-r18, set the test metric to 1.8 for both 2Rx and 4Rx.

	Issue 2-2-10: TRS configuration in CJT
Way forward:
· Option 1: One TRS for both TRPs
· Option 2: separate TRS for each TRP



The last remaining open issue is the TRS configuration during the PMI reporting test. Figure 4 (a) illustrates the PDSCH transmission model. As we discussed in the last meeting, typeII-CJT-r18 is assumed to use the coherent joint transmission (CJT). This means both the TRxPs transmit the same PDSCH signals scheduled by single DCI. On the other hand, we need to configure two CSI-RS resources per TRP to configure typeII-CJT. In this case we also need to configure two TRS resources per TRP. Therefore, we think it is necessary to configure separate TRS for each TRP as illustrated in Figure 4 (b).


 
	(a) PDSCH Transmission model
	(b) TCI state configuration



[bookmark: _Ref146551814]Figure 4	Illustration of PMI reporting test configuration for typeII-CJT-r18. 

Proposal 5: For the PMI reporting requirements with typeII-CJT-r18, configure TRS per TRP; one for TCI state #1 and another for TCI state #2.

3.2	PMI reporting requirement with typeII-Doppler
3.2.1	Test setup
	Issue 2-1-1: Propagation channel
Agreement:
· TDLA30-30 as baseline. Interested companies can also provide results with 20 and 40 Hz in addition to 30 Hz.

Issue 2-1-2: N4 and K configuration
Way forward:
· Option 1: N4=4 and K=4
· Option 2: N4=1 and K=4
· Other options are not precluded.



RAN4#110 agreed with the typeII-Doppler configuration parameters as shown in Table 5 and Table 6.
[bookmark: _Ref145959173]Table 5	Codebook configuration for Type II codebook predicted PMI in FR1 FDD SCS=15kHz.
	Parameters
	Values
	Notes

	Codebook type
	typeII-Doppler-r18
	Enhanced Type II codebook for predicted PMI

	paramCombination-Doppler-r18
	7
	, , 
Same as Rel-16 eTypeII tests

	CSI-RS periodicity (slots)
	2
	 

	Number of CSI-RS resources (K) 
	4
	For an aperiodic CSI-RS resource set for channel measurement, the K ∈ {4,8,12} CSI-RS resources are triggered by the same triggering instance

	Number of PMIs reported (N4)
	Option 1: 4
Option 2: 1
	N4 ∈ {1,2,4,8}

	Reported slot offset (δ)
	1
	The earliest of the N4 slot intervals starts at slot l=n+δ, where n is the uplink slot in which the CSI is reported.

	Spacing (in slots) between PMIs (d)
	2 (applicable when N4=4)
	Not configured for N4=1
d ∈ {1,m}

	numberOfPMI-SubbandsPerCQI-Subband-Doppler-r18 (R)
	1
	Same as Rel-16 eTypeII tests

	(CodebookConfig-N1, CodebookConfig-N2)
	(4, 2)
	Same as Rel-16 eTypeII tests

	(CodebookConfig-O1, CodebookConfig-O2)
	(4, 4)
	Same as Rel-16 eTypeII tests



[bookmark: _Ref146114343]Table 6	Test setup for Type II codebook predicted PMI.
	Parameters
	Values
	Notes

	FDD/TDD, CBW/SCS
	FR1 FDD 10MHz/15kHz
FR1 TDD 40MHz/30kHz with FR1.30-1
	.
TDD pattern: 7D1S2U

	Propagation channel
	Option 1: TDLA30-30
Option 2: TDLA30-20
Option 3: TDLA30-40
	Assuming ~30km/h

	Antenna configuration per TRxP
	XP medium 4 x 2 x 2
	

	UE antenna configuration
	2Rx
4Rx
	

	Beamforming model
	As specified in TS38.101-4 B.4.1
	

	Beam steering model
	As specified in TS38.101-4 B.2.3.2.3 or B.2.3.2.3A
	

	CSI reporting type
	Periodic
	

	CSI-Report periodicity
	8 slots for FDD
[10 slots for TDD]
	

	timeRestrictionForChannelMeasurements
	Not configured
	

	timeRestrictionForInterferenceMeasurements
	Not configured
	

	cqi-FormatIndicator
	Wideband
	

	pmi-FormatIndicator
	Subband
	

	CQI/RI/PMI delay
	TBD
	

	PDSCH MCS
	MCS13 (16QAM, 1/2)
	

	PDSCH rank
	2
	

	Maximum number of HARQ transmission
	4
	

	PDSCH DMRS
	{1000, 1001}
	

	PDSCH DMRS configuration
	1+1
	



3.2.2	FDD
3.2.2.1	Simulation results
Although we have two options for N4: 1 or 4, we have evaluated the PMI reporting performance suing N4=4 only, because most companies are interested in N4=4. Figure 5 and Figure 6 illustrate two options how the reported PMI is applied to the PDSCH precoding with N4=4 according to the way forward. Figure 5 is the case the TE applies the PMI estimated for slot n to the PSDCH transmitted in slot n (slot offset = 0). On the other hand, Figure 6 is the case the TE applies the PMI estimated for slot n to the PDSCH transmitted in slot n + 4 (slot offset = 4). The benefit of the case slot offset 4 is to utilize all the PMIs although the additional delay may affect to the PDSCH throughput. 
[image: ]
[bookmark: _Ref162356038]Figure 5	Scheduling of the PMI reporting test for typeII-doppler-r18: slot offset = 0 (Option 1). 

[image: ]
[bookmark: _Ref145957259]Figure 6	Scheduling of the PMI reporting test for typeII-doppler-r18: slot offset = 4 (Option 2).

Figure 7 (a) shows the simulation results with N4=4 and slot offset 0, according to the scheduling in Figure 5, and Figure 7 (b) shows the throughput ratio of follow PMI with typeII-Doppler-r18 and random PMI with typeI-r15. On the other hand, Figure 8 (a) shows the simulation results with N4=4 and slot offset 4, according to the scheduling in Figure 6, and Figure 8 (b) shows the throughput ratio of follow PMI with typeII-Doppler-r18 and random PMI with typeI-r15. 
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	(a) PDSCH throughput with follow PMI
	(b) Throughput ratio of follow PMI with typeII-Doppler-r18 and random PMI with typeI-r15. 



[bookmark: _Ref156830699]Figure 7	Simulation results with N4=4 and slot offset = 0.
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	(a) PDSCH throughput with follow PMI
	(b) Throughput ratio of follow PMI with typeII-Doppler-r18 and random PMI with typeI-r15. 



[bookmark: _Ref162358012]Figure 8	Simulation results with N4=4 and slot offset = 4.

Table 7 summarizes the simulation results for two slot offset options and maximum Doppler frequency options. If we focus on the SNR to achieve 90% of the maximum throughput with follow PMI, the SNR to achieve 90% of the maximum throughput with follow PMI is about 1-3dB worse for slot offset 4 compared with slot offset 0. We think this is because of the slot mismatch between estimated PMI and transmitted PDSCH. We therefore prefer to schedule PDSCH with slot offset 0. Regarding the Doppler options, although the largest throughput gain between the follow PMI and random PMI is the case with TDLA30-20, we prefer to set TDLA30-30 to avoid lower SNR test points. 
[bookmark: _Ref162357199]Table 7	Summary of simulation results of the PMI reporting tests with typeII-Doppler-r18. 
	
	Slot offset 0
	Slot offset 4

	Channel model
	SNR to achieve 90% of the maximum throughput with follow PMI
	Throughput ratio of follow PMI and random PMI
	SNR to achieve 90% of the maximum throughput with follow PMI
	Throughput ratio of follow PMI and random PMI

	TDLA30-20
	5.6
	2.4
	8.4
	1.8

	TDLA30-30
	8.9
	1.7
	10.1
	1.6

	TDLA30-40
	10.0
	1.6
	10.7
	1.5



Regarding the test point, there are another option to consider 60% of the maximum throughput according to the way forward. We understand lower SNR test point expect higher throughput gain, but our concern is the SNR test point becomes very low. We therefore to reuse the exiting PMI reporting requirements, that is, use the SNR test point to achieve 90% of maximum throughput with follow PMI. 

Proposal 6: For the FDD PMI reporting requirements with typeII-Doppler-r18, configure N4=4.
Proposal 7: For the FDD PMI reporting requirements with typeII-Doppler-r18, apply the reported PMI estimated for slot n to the PDSCH transmitted in slot n, i.e., slot offset = 4 (Option 2).
Proposal 8: For the FDD PMI reporting requirements with typeII-Doppler-r18, configure TDLA30-30.
Proposal 9: For the FDD PMI reporting requirements with typeII-Doppler-r18, SNR test point are set with 90% of the maximum throughput with follow PMI with typeII-Doppler-r18. 
3.2.2.2	Detailed scheduling for requirements
RAN4 has only discussed the scheduling such as Figure 5 for evaluation purpose. Since the RAN4 PMI tests specified in TS38.101-4 assume to schedule PDSCH with 20ms periodicity, we think the PMI test with typeII-Doppler should be aligned with 20ms periodicity (20 slots for SCS=15kHz) as shown in Figure 9.
Observation 1: The CSI/PDSCH scheduling in the existing PMI reporting tests in TS38.101-4 is based on the periodicity of 20ms. 
[image: ]
[bookmark: _Ref162442520]Figure 9	Proposed scheduling of the PMI reporting test for typeII-doppler-r18 in FR1 FDD SCS=15kHz.
Proposal 10: Consider the following scheduling pattern for FDD SCS=15kHz with the periodicity of 20ms (20 slots):
· Non-CSI slots: scheduled in mod(i, 10) = {1,3,5,7,9}, i={0,1,2,…,19}
· CSI slots: scheduled in mod(i, 10) = {2,4,6,8}, i={0,1,2,…,19}
· SSB slots: i=0
· TRS slots: i=10 and 11. 

3.2.3	TDD
3.2.3.1	Detailed scheduling for requirements
Since RAN4 FR1 TDD PMI reporting test usually uses the TDD UL/DL pattern 7D1S2U, we cannot reuse the same CSI-RS/PDSCH scheduling as FDD in Figure 9. RAN4#110 also discussed the CSI-RS/PDSCH scheduling for FR1 TDD SCS=30kHz as shown in Figure 10. Unlike FDD SCS=15kHz, if UE need to report PMI in slot n, the last CSI-RS resource should be provided in slot n-6 for SCS=30kHz. If we configure N4=4 as same as FDD, K (=4) CSI-RS resources should be transmitted in consecutive 4 slots to adjust to the UL/DL pattern. In this case the spacing between PMIs (a.k.a. d) should be set to 1. Moreover, since RAN4 assumes the gNB can apply the reported PMI from slot n+6, it would be better to set reported slot offset (δ) to 2 to align with the PDSCH. The Table 8 summarizes the codebook configuration for Type II codebook predicted PMI in FR1 TDD SCS=30kHz. 
[image: ]
[bookmark: _Ref162442686]Figure 10		Scheduling of the PMI reporting test for typeII-doppler-r18 in FR1 TDD SCS=30kHz.

[bookmark: _Ref162443683]Table 8	Codebook configuration for Type II codebook predicted PMI in FR1 TDD SCS=30kHz
	Codebook type
	typeII-Doppler-r18
	Enhanced Type II codebook for predicted PMI

	paramCombination-Doppler-r18
	7
	, , 
Same as Rel-16 eTypeII tests

	CSI-RS periodicity (slots)
	1
	 

	Number of CSI-RS resources (K) 
	4
	For an aperiodic CSI-RS resource set for channel measurement, the K ∈ {4,8,12} CSI-RS resources are triggered by the same triggering instance

	Number of PMIs reported (N4)
	4
	N4 ∈ {1,2,4,8}

	Reported slot offset (δ)
	2
	The earliest of the N4 slot intervals starts at slot l=n+δ, where n is the uplink slot in which the CSI is reported.

	Spacing (in slots) between PMIs (d)
	1 (applicable when N4=4)
	Not configured for N4=1
d ∈ {1, m}



Proposal 11: Configure the following parameters for typeII-doppler-r18:
	Codebook type
	FR1 FDD SCS=15kHz
	FR1 TDD SCS=30kHz

	paramCombination-Doppler-r18
	7
	7

	CSI-RS periodicity (slots)
	2
	1

	Number of CSI-RS resources (K) 
	4
	4

	Number of PMIs reported (N4)
	4
	4

	Reported slot offset (δ)
	1
	2

	Spacing (in slots) between PMIs (d)
	2
	1



Proposal 12: Consider the following scheduling pattern for TDD SCS=30kHz with the periodicity of 20ms (20 slots):
· Non-CSI slots: scheduled in mod(i, 20) = {5,6}, i={0,1,2,…,39}
· CSI slots: scheduled in mod(i, 20) = {10,11,12,13}, i={0,1,2,…,39}
· SSB slots: i=0
· TRS slots: i=20 and 21. 
3.2.3.1	Simulation results
Figure 11 (a) shows our simulation results with TDD SCS=30kHz, according to the scheduling in Figure 10, and Figure 11 (b) shows the throughput ratio of follow PMI with typeII-Doppler-r18 and random PMI with typeI-r15. 
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	(a) PDSCH throughput with follow PMI
	(b) Throughput ratio of follow PMI with typeII-Doppler-r18 and random PMI with typeI-r15. 



[bookmark: _Ref162444217]Figure 11		Simulation results for TDD SCS=30kHz.

Table 9 summarizes the simulation results for TDD SCS=30kHz. If we focus on the SNR to achieve 90% of the maximum throughput with follow PMI, the SNR to achieve 90% of the maximum throughput with follow PMI with TDLA30-30 is 4.9dB and the throughput gain is 2.6, which is higher than that with FDD SCS=15kHz. We think this is because the shorter delay between CSI-RS resources and PDSCH transmission. We think the SNR level is high enough, and therefore we propose to apply the same metric as FDD SCS=15kHz. 
[bookmark: _Ref162444297]Table 9	Summary of simulation results of the PMI reporting tests with typeII-Doppler-r18. 
	Channel model
	SNR to achieve 90% of the maximum throughput with follow PMI
	Throughput ratio of follow PMI and random PMI

	TDLA30-20
	2.9
	3.9

	TDLA30-30
	4.9
	2.6

	TDLA30-40
	7.1
	2.1



Proposal 13: For the TDD PMI reporting requirements with typeII-Doppler-r18, configure TDLA30-30.
Proposal 14: For the TDD PMI reporting requirements with typeII-Doppler-r18, SNR test point are set with 90% of the maximum throughput with follow PMI with typeII-Doppler-r18. 
4	Summary
Proposal 1: RAN4 define the new PDSCH demodulation requirements for enhanced DMRS rank 4 with {1000, 1001, 1008, 1009} by collecting the simulation results.
Proposal 2: RAN4 can reuse the existing PDSCH demodulation requirements for enhanced DMRS rank 2 with {1008, 1009}.
Proposal 3: For the PMI reporting requirements with typeII-CJT-r18, configure MCS20 and rank 2. 
Proposal 4: For the PMI reporting requirements with typeII-CJT-r18, set the test metric to 1.8 for both 2Rx and 4Rx.
Proposal 5: For the PMI reporting requirements with typeII-CJT-r18, configure TRS per TRP; one for TCI state #1 and another for TCI state #2.
Proposal 6: For the FDD PMI reporting requirements with typeII-Doppler-r18, configure N4=4.
Proposal 7: For the FDD PMI reporting requirements with typeII-Doppler-r18, apply the reported PMI estimated for slot n to the PDSCH transmitted in slot n, i.e., slot offset = 4 (Option 2).
Proposal 8: For the FDD PMI reporting requirements with typeII-Doppler-r18, configure TDLA30-30.
Proposal 9: For the FDD PMI reporting requirements with typeII-Doppler-r18, SNR test point are set with 90% of the maximum throughput with follow PMI with typeII-Doppler-r18.
Observation 1: The CSI/PDSCH scheduling in the existing PMI reporting tests in TS38.101-4 is based on the periodicity of 20ms. 
Proposal 10: Consider the following scheduling pattern for FDD SCS=15kHz with the periodicity of 20ms (20 slots):
· Non-CSI slots: scheduled in mod(i, 10) = {1,3,5,7,9}, i={0,1,2,…,19}
· CSI slots: scheduled in mod(i, 10) = {2,4,6,8}, i={0,1,2,…,19}
· SSB slots: i=0
· TRS slots: i=10 and 11. 
Proposal 11: Configure the following parameters for typeII-doppler-r18:
	Codebook type
	FR1 FDD SCS=15kHz
	FR1 TDD SCS=30kHz

	paramCombination-Doppler-r18
	7
	7

	CSI-RS periodicity (slots)
	2
	1

	Number of CSI-RS resources (K) 
	4
	4

	Number of PMIs reported (N4)
	4
	4

	Reported slot offset (δ)
	1
	2

	Spacing (in slots) between PMIs (d)
	2
	1



Proposal 12: Consider the following scheduling pattern for TDD SCS=30kHz with the periodicity of 20ms (20 slots):
· Non-CSI slots: scheduled in mod(i, 20) = {5,6}, i={0,1,2,…,39}
· CSI slots: scheduled in mod(i, 20) = {10,11,12,13}, i={0,1,2,…,39}
· SSB slots: i=0
· TRS slots: i=20 and 21. 
Proposal 13: For the TDD PMI reporting requirements with typeII-Doppler-r18, configure TDLA30-30.
Proposal 14: For the TDD PMI reporting requirements with typeII-Doppler-r18, SNR test point are set with 90% of the maximum throughput with follow PMI with typeII-Doppler-r18. 
[bookmark: _Ref16604413]References
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