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Introduction
During the previous RAN4 meeting, various agreements [3] have been reached regarding the design of PDSCH Demod Performance tests for NR-U. 
This paper will present our views on the points still under discussion related to NR-U PDSCH Demod Performance Tests and the proposed set of the simulation parameters. 
The simulation parameters are based on our company’s contribution to the previous meeting [5] and on the DL Model discussed in the previous meeting and presented in [6].
Downlink Transmission Model 
The model proposed by our company in [6] was discussed in the previous meeting, and the topic still under discussion are collected in [3]. Here below is presented an updated version of the proposed Downlink Transmission Model parameters.
[bookmark: _Ref61607069]Table 2.1‑1: Downlink Transmission Model Parameters
	DL Transmission Model
	Maximum COT Duration 
	ms
	1.9

	
	Minimum Idle Time after COT 
	ms
	0.1

	
	DL Transmission Model Period/
Fixed Frame Period (Note 1)

	ms
	2

	
	Probability of LBT Failure pLBT
	
	[TBD]

	
	Guard Symbols
	
	2 Symbols

	
	UL Symbols
	
	2 Symbols

	
	Number of slots between PDSCH and corresponding HARQ-ACK information 
	
	3 if mod(i,4) = 0
2 if mod(i,4) = 1
5 if mod(i,4) = 2
4 if mod(i,4) = 3

	
	Duration of the COT 
	Slots
	Random, uniformly distributed, subject to conditions (Note 2)

	
	PDSCH Allocation in the last Slot of the COT
	Symbols
	Random, uniformly distributed, subject to conditions (Note 3)

	Notes:
1) The Fixed Frame Period denomination applies only for ChannelAccessType-r16 = ‘semistatic’. For ChannelAccessType-r16 = ‘dynamic’ this parameter is identified only as DL Transmission Model Period.
2) The random COT Duration cannot exceed the Maximum COT Duration, and cannot be smaller than the DRS duration.
3) The duration of the PDSCH Allocation in the last Slot of the COT must account for Idle Time, Guard Symbols and UL Symbols, all transmitted at the end of the COT. If the duration of the random COT (in slots) coincides with the Maximum COT duration (in slots), the maximum PDSCH Allocation duration must be reduced accordingly.



Our view on the topics still to be agreed upon follows.
Fixed Downlink Transmission Model Period
During the discussion in the previous meeting [7] there seems to have been some degree of confusion on the terminology used, and we’d like to clarify the terminology used in the model.
As agreed the proposed test will have to be agnostic to the UE Channel Access Type, and in order to do so the new model will have to fit the ’semistatic’ Channel Access assumption that transmission happens according to the Fixed Frame Period boundaries. 
This assumption is not in conflict with the ‘dynamic’ Channel Access, that has a broader assumption for transmission initiation, so it can be assumed that the DL Transmission Model is modeled in a periodic fashion, with a fixed unit duration. 
This duration can be named ‘Downlink (DL) Transmission Model Period’. Starting from the procedure described in [6], the DL Transmission Model Period is clarified and can be computed and interpreted as follows for both Channel Access Types:
1) Compute the DL Transmission Model Period in number of Slots summing the duration of the ‘Maximum COT’ and the ‘Minimum Idle Period’ for the given test case, as specified in the Test Parameters. This Length will include both occupied and non-occupied OFDM Symbols.
· The Idle Period is placed at the end of the COT, and it is required between consecutive COTs when the test is run using the RRC parameter ChannelAccessType-r16 = ‘semistatic’. 
· To keep the test consistent, the Idle Period is also placed at the end of the COT and can be considered as unoccupied OFDM Symbols when the test is run with the RRC parameter ChannelAccessType-r16 = ‘dynamic’.
The above is clarified in Table 2.1‑1: Downlink Transmission Model Parameters, Note 1.
Proposal 1: Define the Downlink Transmission Model with a fixed Downlink Transmission Model Period. 
The Downlink Transmission Model Period is shown in the picture here below in the 5G NR frame for SCS 30 kHz, for which a time unit of 2ms corresponds to 4 slots. An example allocation with COT maximally occupied is shown.
Proposal 2: For SCS 30 kHz Performance tests, define a Downlink Transmission Model Period of 2ms, equal to 4 slots. 
[image: ]
Figure 2.1‑1: Downlink Transmission Model for SCS 30kHz
COT Duration within the Downlink Transmission Model Period
Inside the DL Transmission Period, the COT duration in slots can be fixed or random, as long as the conditions here below are satisfied:
· Upper bound is the Maximum COT duration as listed in the DL Transmission Model parameters;
· Lower bound in the DRS Duration, required for ‘semistatic’ Channel Access;
Observation : The current agreed DRS Duration is 1ms, limiting the minimum number of slots in COT duration to 2.
Proposal 3: For the Downlink Transmission Model, define a random COT duration uniformly distributed, lower bounded by the DRS Duration Parameter, and upper bounded by the Maximum COT duration Parameter.
Proposal 4: For SCS 30 kHz Performance tests, define a random COT duration uniformly distributed in {2,3,4} slots.
On top of using a random COT duration in slots, interest has been shown in the previous meetings to support a random length of the PDSCH allocation in last slot in the COT. 
This can be implemented in the test as long as the allocation of PDSCH symbols does not impair the requirement of having Guard Symbols, UL Symbols and Idle time allocated as listed in the DL Transmission Model parameters.
Observation : If the COT duration equals the maximum COT duration, the maximum PDSCH allocation length in the last slot of the COT has to accommodate for Guard Symbols, UL Symbols and Idle Time.
Proposal 5: For the Downlink Transmission Model, define a random length of the PDSCH allocation in the last Slot of the COT. If the COT Duration equals Maximum COT Duration in number of slots, the maximum duration of the PDSCH allocation in the last slot must be reduced to fit the Guard Symbols, UL Symbols and Idle Time.
Proposal 6: For SCS 30 kHz Performance tests, define the random duration of the PDSCH allocation in the last slot of the COT to be uniformly distributed between [3, 12] if COT < Maximum COT, and to be uniformly distributed between [3, 5] if COT = Maximum COT.
PDSCH Performance Test
LBT Failure Probability 
The factor of LBT failure probability to be used in the PDSCH Performance tests has been discussed before. The 2 Scenarios under analysis address two different deployments, where:
· Scenario A: Carrier aggregation between NR in licensed spectrum (PCell) and NR in shared spectrum (SCell);
· Scenario C: NR in shared spectrum (PCell);
Our view on the related LBT failure probability is that we can view a scenario in which NR-U only is deployed as less affected by interference from other technologies, and thus having a lower LBT probability is not unrealistic.
Additionally, having different LBT probabilities set for the two scenarios will results in tests covering a wider range of real-world scenarios without adding new tests.
[bookmark: _GoBack]Proposal 7: Use different LBT Failure probabilities for Scenario A and C, to reflect different deployment scenarios and diversify the tests introduced.
Proposal 8: Use LBT Failure probabilities of 20% for Scenario A and of 1% for Scenario C.

Handling of LBT impact on CSI-RS for Tracking in PDSCH Demod Performance Tests
Some discussion in the previous meeting [7] has touched on the issue of whether DCI 2-0 had to be included in the PDSCH Performance Tests, to allow UEs under test to cancel reception for periodic CSI-RS for tracking scheduled but not present due to LBT failure. 
In fact, with the agreed LBT model periodic CSI-RS can be subject to random LBT failure that results in missing over-the-air transmission of scheduled occasions.
Observation: With the agreed LBT model, in some cases scheduled periodic CSI-RS Transmission can not be transmitted due to LBT failure.
UEs supporting DCI 2-0 can decide based on the received COT information whether to validate or not the reception of a future occurrence of a periodic CSI-RS for tracking, in this way avoiding the obvious performance impact on tracking capabilities in case of missing transmission.
However, DCI 2-0 is an optional capability and defining a test based on optional capabilities seems to increase testing load and is not in line with the spirit of keeping the increase in test load to a minimum set of capabilities.
Observation: Defining a test based on the assumption on DCI 2-0 support is expected to cover only a limited set of UEs.
In RAN1 the scenario in which periodic CSI-RS instances missing due to LBT failure has been discussed, and 2 optional capabilities relate to it:
· DCI 2-0: as already observed, UEs that support DCI 2-0 are able to validate CSI-RS reception through the information contained in DCI 2-0;
· csi-RS-ValidationWith-DCI: UEs that support CSI-RS reception with CSI-RS-ValidationWith-DCI-r16 configured are able to validate CSI-RS reception when receiving a DCI granting a PDSCH over the same set of symbols or when receiving a DCI triggering a A-CSI-RS over the same set of symbols;
Our understanding is that the csi-RS-ValidationWith-DCI has the purpose of providing a mechanism of CSI-RS validation for UEs that do not support DCI 2-0.
Observation: UEs that do not support DCI 2-0 might support CSI-RS validation based on the optional capability using RRC Parameter ‘csi-RS-ValidationWith-DCI’.
Still based on the discussions had in RAN1, our understanding is UEs that do not support either of the 2 optional capabilities listed above are expected to assume scheduled periodic CSI-RS to be always transmitted, though the performance impact on tracking capabilities in the case of missing instances due to LBT failure seems undetermined.
Observation: The performance impact in case of missing instances of CSI-RS with no validation assumption is undetermined.
Summarizing, to cover UEs that do not have any optional capability support, the following 3 options for test design seems possible. Our view on the option is also shown:
1. Assume TRS always present (Always TRS): the LBT model could be amended in order to always transmit TRS during Performance Testing.
a. This assumption greatly reduces the added coverage by this Performance test in comparison with licensed NR. 
2. Do not configure TRS and rely only on SSB for tracking (No TRS): the UE is expected to implement SSB detection, and it’s safe to assume it can validate its transmission.
a. This assumption makes also for a less compelling test, since it can be discussed whether this is a likely scenario to happen in an actual deployment;
3. Assume UE Detection of TRS (UE Validation): in a situation in which the UE does not support any of the two optional capabilities related to validation, is our opinion that this UE has at least some basic implementation of a validation algorithm for periodic CSI-RS, to avoid the undetermined performance losses resulting from tracking cells using measurements performed on (possibly) missing signals;
a. This test would provide a more meaningful coverage for UEs with a minimum set of capabilities, though the impact of the detection algorithm has to be discussed;
Proposal 9: RAN4 to discuss which of the 3 approaches, summarized as {Always TRS, No TRS, UE Validation}, is more appropriate for PDSCH Performance testing of a UE with no optional capabilities support related to periodic CSI-RS transmission validation.
Once the issue of covering the UEs with a minimum set of capabilities is discussed, pending the decision on which test design is chosen, our opinion is that a coverage test might still be necessary, ie. if Always TRS or No TRS are chosen. 
In this case, once observed that the support of DCI 2-0 involves more functionalities support than the support of ‘csi-RS-ValidationWith-DCI’, our opinion is that an additional test for UEs supporting the latter capabilities should still be defined.
A test for UEs that support DCI 2-0 can be defined with lower priority.
Proposal 10: If ‘Always TRS’ or ‘No TRS’ are chosen as approaches for the testing of UEs with no dedicated capabilities support related to periodic CSI-RS transmission validation, discuss adding an additional PDSCH Demodulation test for UEs that support ‘csi-RS-ValidationWith-DCI’, with the LBT Model as discussed and including scheduling of periodic TRS.
Proposal 11: With lower priority, discuss additional PDSCH Demodulation tests with DCI 2-0, for UEs that support this capability.

Simulation Assumptions
1.1. Test Parameters highlighted for discussion
A few parameters are listed here as separate proposals to highlight them for discussion:
Proposal 12: Specify PDSCH Requirements using PDSCH Type A.
Proposal 13: Specify PDSCH Requirements using PDCCH Allocation in Symbols [0,1] for every slot.
Proposal 14: Specify PDSCH requirements for UEs with {2, 4} RX, with an applicability condition to test the largest number of supported RX only.
Proposal 15: Specify PDSCH requirements for UEs with Rank=2.
Proposal 16: Specify PDSCH requirements for Bandwidth {20, 40} MHz, with an applicability condition to test the largest bandwidth supported only.
Proposal 17: Specify PDSCH Requirements using MCS 13 (16 QAM, 0.48).
Proposal 18: Specify PDSCH Requirements using the channel TDLA30-10 for propagation.
Proposal 19: Specify PDSCH Requirements assuming 6% EVM at the Base Station side.
1.2. Test Parameters
The common test parameters listed in Table 2.2‑3: Test Parameters are also inherited from [1], Section 5.2.2.2.1, Table 5.2.2.2.1-1, for the case of SCS 30kHz. Please note that the references in the table all refer to [1].
The PDSCH configuration has been changed to align the Slot Pattern, according to the DL Transmission model proposed in [2], to the one proposed in the same contribution using the parameters in Table 2.2‑2: DL Transmission Model Parameters.
Proposal 20: Use the parameters in Table 2.2‑2: Test Definition for 2 RX, Table 2.2‑2: Test Definition for 2 RX, Table 2.2‑3: Test Parameters as reference for the simulation assumptions.
[bookmark: _Ref61623205]Table 3.3‑2: Test Definition for 2 RX
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Slot Pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	NR-U DL Transmission Model [2]
	20 / 30
	16 QAM, 0.48
	According to NR-U DL Transmission Model [2]
	TDLA30-10
	2x2, ULA Low
	70
	[TBD]

	1-2
	NR-U DL Transmission Model [2]
	40 / 30
	16 QAM, 0.48
	According to NR-U DL Transmission Model [2]
	TDLA30-10
	2x2, ULA Low
	70
	[TBD]



Table 3.3‑2: Test Definition for 4 RX
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Slot Pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	NR-U DL Transmission Model [2]
	20 / 30
	16 QAM, 0.48
	According to NR-U DL Transmission Model [2]
	TDLA30-10
	2x4, ULA Low
	70
	[TBD]

	1-2
	NR-U DL Transmission Model [2]
	40 / 30
	16 QAM, 0.48
	According to NR-U DL Transmission Model [2]
	TDLA30-10
	2x4, ULA Low
	70
	[TBD]



[bookmark: _Ref54134664]Table 3.3‑3: Test Parameters
	Parameter
	Unit
	Value

	Duplex mode
	
	TDD

	Active DL BWP index
	
	1

	Slot Pattern 
	
	
	According to the parameter specified in Table 3.3‑4: DL Transmission Model Parameters

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	According to DL Transmission Model

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2

	
	Resource allocation type
	
	Type 0

	
	RBG size
	
	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



[bookmark: _Ref54134809]Table 3.3‑4: DL Transmission Model Parameters
	DL Transmission Model
	Maximum COT Duration 
	ms
	1.9

	
	Minimum Idle Time after COT 
	ms
	0.1

	
	DL Transmission Model Period/
Fixed Frame Period (Note 1)

	ms
	2

	
	Probability of LBT Failure pLBT
	
	[TBD]

	
	Guard Symbols
	
	2 Symbols

	
	UL Symbols
	
	2 Symbols

	
	Number of slots between PDSCH and corresponding HARQ-ACK information 
	
	3 if mod(i,4) = 0
2 if mod(i,4) = 1
5 if mod(i,4) = 2
4 if mod(i,4) = 3

	
	Duration of the COT 
	Slots
	Random, uniformly distributed, subject to conditions (Note 2)

	
	PDSCH Allocation in the last Slot of the COT
	Symbols
	Random, uniformly distributed, subject to conditions (Note 3)

	Notes:
1) The Fixed Frame Period denomination applies only for ChannelAccessType-r16 = ‘semistatic’. For ChannelAccessType-r16 = ‘dynamic’ this parameter is identified only as DL Transmission Model Period.
2) The random COT Duration cannot exceed the Maximum COT Duration, and cannot be smaller than the DRS duration.
3) The duration of the PDSCH Allocation in the last Slot of the COT must account for Idle Time, Guard Symbols and UL Symbols, all transmitted at the end of the COT. If the duration of the random COT (in slots) coincides with the Maximum COT duration (in slots), the maximum PDSCH Allocation duration must be reduced accordingly.



A few parameters are specific to NR-U were added in the Common Test parameters.
[bookmark: _Ref54134538]Table 3.3‑5: Common Test Parameters
	[bookmark: _Ref54130601]Parameter
	Unit
	Value

	PDSCH transmission scheme
	
	Transmission scheme 1

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

	
	Subcarrier spacing
	kHz
	30

	DL BWP configuration #1
	Cyclic prefix
	
	Normal

	
	RB offset
	RBs
	0

	
	Number of contiguous PRB
	PRBs
	51 for 20 MHz BW
106 for 40 MHz BW

	Common serving cell parameters
	Physical Cell ID
	
	0

	
	SSB position in burst
	
	First SSB in Slot #0

	
	SSB periodicity
	ms
	20

	
	QSSB
	
	8

	
	DRS Transmission Window Duration
	ms
	1

	
	DRS Transmission Window Periodicity
	ms
	20

	PDCCH configuration
	Slots for PDCCH monitoring
	
	Each slot

	
	Symbols with PDCCH
	Symbols
	0, 1

	
	Number of PRBs in CORESET
	
	48 for 20 MHz BW
96 for 40 MHz BW

	
	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
	
	Single Panel Type I, Random per slot with equal probability of each applicable i1, i2 combination, and with REG bundling granularity for number of Tx larger than 1

	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
l0 = 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
	40 for CSI-RS resource 1,2,3,4

	
	CSI-RS offset
	Slots
	20 for CSI-RS resource 1 and 2
21 for CSI-RS resource 3 and 4

	
	Frequency Occupation
	
	Start PRB 0
Number of PRB = BWP size

	
	QCL info
	
	TCI state #0

	NZP CSI-RS for CSI acquisition
	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)
	
	Same as number of transmit antenna

	
	CDM Type
	
	'No CDM' for 1 transmit antenna
'FD-CDM2' for 2 and 4 transmit antenna

	
	Density (ρ)
	
	1

	
	CSI-RS periodicity
	Slots
	40

	
	CSI-RS offset
	Slots
	0

	
	Frequency Occupation
	
	Start PRB 0
Number of PRB = BWP size

	
	QCL info
	
	TCI state #1

	ZP CSI-RS for CSI acquisition
	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
	40

	
	CSI-RS offset
	Slots
	0

	
	Frequency Occupation
	
	Start PRB 0
Number of PRB = BWP size

	PDSCH DMRS configuration
	Antenna ports indexes
	
	{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 for Rank 2 tests

	TCI state #0
	Type 1 QCL information 
	SSB index
	
	SSB #0

	
	
	QCL Type
	
	Type C

	
	Type 2 QCL information
	SSB index
	
	N/A

	
	
	QCL Type
	
	N/A

	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
	
	N/A

	
	
	QCL Type
	
	N/A

	PT-RS configuration
	
	PT-RS is not configured

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

	Maximum number of HARQ transmission
	
	4

	HARQ ACK/NACK bundling
	
	Multiplexed

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

	PDSCH & PDSCH DMRS Precoding configuration
	
	Single Panel Type I, Random precoder selection updated per slot, with equal probability of each applicable i1, i2 combination, and with PRB bundling granularity

	Symbols for all unused REs
	
	OCNG Annex A.5

	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 38.101-1 [6] for tested channel bandwidth and subcarrier spacing.




Conclusions
On the topic of the Downlink Transmission Model:
Proposal 1: Define the Downlink Transmission Model with a fixed Downlink Transmission Model Period. 
Proposal 2: For SCS 30 kHz Performance tests, define a Downlink Transmission Model Period of 2ms, equal to 4 slots.

On the topic of COT Duration:
Observation : The current agreed DRS Duration is 1ms, thus limiting the minimum number of slots in COT duration to 2.
Proposal 3: For the Downlink Transmission Model, define a random COT duration uniformly distributed, lower bounded by the DRS Duration Parameter, and upper bounded by the Maximum COT duration Parameter.
Proposal 4: For SCS 30 kHz Performance tests, define a random COT duration uniformly distributed in {2,3,4} slots.
Observation : If the COT duration equals the maximum COT duration, the maximum PDSCH allocation length in the last slot of the COT has to accommodate for Guard Symbols, UL Symbols and Idle Time.
Proposal 5: For the Downlink Transmission Model, define a random length of the PDSCH allocation in the last Slot of the COT. If the COT Duration equals Maximum COT Duration in number of slots, the maximum duration of the PDSCH allocation in the last slot must be reduced to fit the Guard Symbols, UL Symbols and Idle Time.
Proposal 6: For SCS 30 kHz Performance tests, define the random duration of the PDSCH allocation in the last slot of the COT to be uniformly distributed between [3, 12] if COT < Maximum COT, and to be uniformly distributed between [3, 5] if COT = Maximum COT.

On the topic of LBT Failure probabilities:
Proposal 7: Use different LBT Failure probabilities for Scenario A and C, to reflect different deployment scenarios and diversify the tests introduced.
Proposal 8: Use LBT Failure probabilities of 20% for Scenario A and of 1% for Scenario C.

On the topic of PDSCH Performance test scope:
Observation: With the agreed LBT model, in some cases scheduled periodic CSI-RS Transmission can not be transmitted due to LBT failure.
Observation: Defining a test based on the assumption on DCI 2-0 support is expected to cover only a limited set of UEs.
Observation: UEs that do not support DCI 2-0 might support CSI-RS validation based on the optional capability using RRC Parameter ‘csi-RS-ValidationWith-DCI’.
Observation: The performance impact in case of missing instances of CSI-RS with no validation assumption is undetermined.
Proposal 9: RAN4 to discuss which of the 3 approaches, summarized as {Always TRS, No TRS, UE Validation}, is more appropriate for PDSCH Performance testing of a UE with no optional capabilities support related to periodic CSI-RS transmission validation.
Proposal 10: If ‘Always TRS’ or ‘No TRS’ are chosen as approaches for the testing of UEs with no dedicated capabilities support related to periodic CSI-RS transmission validation, discuss adding an additional PDSCH Demodulation test for UEs that support ‘csi-RS-ValidationWith-DCI’, with the LBT Model as discussed and including scheduling of periodic TRS.
Proposal 11: With lower priority, discuss additional PDSCH Demodulation tests with DCI 2-0, for UEs that support this capability.

On the topic of PDSCH Simulation Assumptions:
Proposal 12: Specify PDSCH Requirements using PDSCH Type A.
Proposal 13: Specify PDSCH Requirements using PDCCH Allocation in Symbols [0,1] for every slot.
Proposal 14: Specify PDSCH requirements for UEs with {2, 4} RX, with an applicability condition to test the largest number of supported RX only.
Proposal 15: Specify PDSCH requirements for UEs with Rank=2.
Proposal 16: Specify PDSCH requirements for Bandwidth {20, 40} MHz, with an applicability condition to test the largest bandwidth supported only.
Proposal 17: Specify PDSCH Requirements using MCS 13 (16 QAM, 0.48).
Proposal 18: Specify PDSCH Requirements using the channel TDLA30-10 for propagation.
Proposal 19: Specify PDSCH Requirements assuming 6% EVM at the Base Station side.
Proposal 20: Use the parameters in Table 2.2‑2: Test Definition for 2 RX, Table 2.2‑2: Test Definition for 2 RX, Table 2.2‑3: Test Parameters as reference for the simulation assumptions.
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