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Introduction
In RAN4 #95e meeting WFs on PDSCH demodulation requirements and general aspects of NR eMIMO Rel-16 were agreed [1][2]. In this paper we provide our views on scenarios for requirements definition and address remaining open issues for test setups.
Discussion
FR2 requirements for multi-TRP/panel operation in Rel-16
[bookmark: _Hlk47382972]The following agreements on FR2 performance requirements for multi-TRP/Panel transmission schemes were made on the previous meeting [1]:
	· Necessity of introducing test case(s) for multi-panel/TRP transmission schemes in FR2
· Option 1: No 
· Option 2: Do not define FR2 requirements for simultaneous reception from multi-TRP/Panel (eMBB) and Study testability for FR2 single-DCI based multi-TRP schemes 3 and 4 
· Option 3: Further discuss technical details and relevance of single wide Rx beam reception in FR2


Single wide Rx beam reception in FR2
Single wide Rx beam reception with multi-panel transmission (Option 3) assumes one QCL type-D configuration for two TCI states. In this case resources for beam tracking/switching/refinement are transmitted from two panels by a single wide Tx beam, but each PDSCH is transmitted from different panels using narrow sub-beams [3]. Considering single Rx beam reception this transmission scheme is supported from the point of view of both UE RF and RRM requirements. Same time, performance benefits, and details of QCL configurations require further studies. 
The main intention of introducing multi-TRP/panel transmission schemes was cell-edge UEs performance improvement. Same time reception of two PDSCHs with one receive beam assumes co-location of transmission points that cannot reasonably improve cell edge UEs characteristics. Considering not only cell-edge UEs, performance benefits of such transmit operation are not clear also comparing to scheme with one PDSCH but with higher number of layers (in case of overlapped multi-TRP/panel). 
Observation #1: Performance benefits of single wide Rx beam reception from multi-Panel Tx for cell-edge UEs as well for cell-center UEs are not clear and require further study.

FR2 single-DCI based multi-TRP schemes 3 and 4
Non-simultaneous reception using multiple beams (i.e. 1 beam at a time) is a valid scenario and can be considered for single-DCI based multi-TRP/panel TDM schemes 3 and 4. Utilizing slot based and inter-slot based TDM reception from multi-TRP/panel these schemes allow to efficiently operate with single Rx beam per each Tx occasion. 
Same time as discussed in the previous meeting there are some testability issues. In accordance to the Rel-15 OTA test methodology the UE RX beam is locked during the test. Whereas testing of reception which utilizes different RX beams (even 1 beam at a time) requires changing of current test methodology. Considering remaining time in Rel-16 it is not feasible to do it at current stage hence we suggest focusing on FR1 remaining issues and comeback to FR2 in future releases. 
Observation #2: To define performance requirements for FR2 single-DCI based multi-TRP TDMSchemeA and inter-slot TDM schemes changing of current OTA test methodology is required. 
Proposal 1:	Do not define FR2 performance requirements for reception from multi-TRP/Panel in Rel-16.
Time offset model
The following agreements on time offset (TO) values for requirement definition for multi-TRP/Panel transmission schemes were made in the previous meeting [1]:
	· [bookmark: _Hlk47386002]Timing offset among multi-panel/TRP
· Timing offset values
· Option 1: ∆t=2^(−μ) ∆t_1, ∆t_1  = [-0.5, 2]μs
· Option 2: ∆t=2^(−μ) ∆t_1, ∆t_1 = 2μs 
· Option 3: FFS on Introducing timing offset which scaled with SCS ∆t=2^(−μ) ∆t1, Candidate values for simulation purpose: {-1, -0.5, 1, 3}
· Values for requirements definition should be derived based on performance analysis and analysis on typical TO distributions. Final values should ensure that reasonable UE implementations can meet the requirements


In order to identify typical TO distributions, system-level studies were conducted for different NR deployment scenarios. In particular, we have analysed system-level time offset statistics for NR Urban Macro (UMa) deployment with different ISDs. The UMa scenarios is one of the baseline FR1 deployment scenarios and expected to have relatively large TOs comparing to UMi or InH scenarios. The studies focused on cell-edge UEs which mainly benefit from multi-TRP/panel transmission schemes. In particular, UEs with up to 9dB RSRP difference between two strongest cells were analyzed (see Figure 1).  For the analysis we have investigated the statistics of time offset between the two strongest cells. 
	[image: ]

	Figure 1. Coordinates of UEs which operate in multi-TRP Tx scenario


Performance requirements should be defined assuming receiver implementation agnostic manner covering all reasonable implementations. For this case several options on receiver assumption for FFT window timing were identified in the previous meeting:
	· Baseline receiver assumption for FFT window timing
· Option 1: Assuming UE always fix FFT timing based on TCI state #0 (TP1) as baseline assumption to define RAN4 performance requirements
· Option 2: FFT timing based on TRP with the highest RSRP on sync signals + fixed timing shift
· Option 3: FFT timing based on nearest TRP
· Other options not precluded


In general, we can classify the identified options into two main synchronization strategies: 
· Strategy 1: UE sets RX timing based on the TRP with the strongest RSRP (i.e. Option 1 and Option 2) 
· Strategy 2: UE sets RX timing based on the nearest of the 2 TRPs (shortest time) (i.e. Option 3)
To analyse typical TO distributions we have considered both synchronizations strategies. The below procedures to calculate TO statistics were used for each of them:
1. Select UEs which can be configured for multi-TRP Tx
2. Select two serving cells among all configured cells which correspond to the two highest RSRP 
3. Calculate TO as time propagation difference between signal from the serving Cell #1 and Cell #2
· Strategy 1: Cell #1 is the cell with the highest RSRP 
· Strategy 2: Cell #1 is the cell with the shortest propagation delay 
It should be noted that strategy 2 allows avoiding negative TO values. Same time both positive and negative TO values may appear if UE uses strategy 1 for receive timing selection. The evaluated TO statistics is presented in Figure 2. Evaluations were done for UMa scenario with 4GHz carrier frequency [4]. Two conventional ISD values were used: 200m and 500m. The remaining system level simulation parameters are presented in Annex A.
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	Figure 2. Time offset CDF for NR UMa deployment.


Observation #2: Typical time offset distribution in multi-TRP configuration:
· Strategy 1:
1) Less than 12% and 8% UEs have TO less than -0.5us for ISD 500m and 200m, respectively.
2) Less than 3% UEs have TO higher than 2us for ISD 500m and all UEs in scenario with ISD 200m have TO not higher than 1.3us.
· Strategy 2:
1) No negative TO values
2) Less than 4% UEs have TO higher than 2us for ISD 500m and all UEs in scenario with ISD 200m have TO not higher than 1.3us.
Considering above observations, we propose to limit the set of analyzed TO values to [-0.5, 2]us range. 
The next question is link-level demodulation performance with selected TO values, and, especially, issue regarding scaling of TO with SCS. Such scaling is the safest way to ensure that TO is within CP length. Same time, we should also keep in mind that defined TO will impact cell sizes for which RAN4 can guarantee reliable performance. 
In Figure 3 demodulation performance for the agreed non-overlapped multi-DCI based multi-TRP transmission scheme is presented with selected above TO values. For comparison, scenario without TO is also present, as well as scenario without TO compensation (“Comp off”). Evaluations were done for FDD 15 kHz SCS and TDD 30 kHz SCS for 2x2 antenna configuration. Agreed simulation assumptions were used [5]. To reduce performance degradation caused by negative TO, additional fixed timing shift of FFT window was applied. Also, we need to note that time synchronization strategy does not impact demodulation performance and difference between considered above strategies can be observed only in TO distributions and link-level results are applicable for both strategies. Simulation results summary is presented in Table 1.
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	Figure 3. Demodulation performance of multi-DCI based Multi-TRP non-overlapping Tx scheme



Table 1. Demodulation performance loss at 70% @max achievable Thr. for scenarios with and without TO
	TO
	2us
	1us
	-0.5us

	SCS
	15 kHz
	30 kHz
	15 kHz
	30 kHz
	15 kHz
	30 kHz

	Compensation OFF
	∞
	∞
	9
	9.6
	1.7
	2.1

	Compensation ON
	0.1
	0.9
	0.1
	0.2
	0
	0


Observation #3: Link-level analysis show that:
1) With proper TO compensation 2us TO leads to negligible performance degradation for 15 kHz SCS and rather limited loss (<1dB) for 30 kHz SCS.
2) With proper TO compensation which assumes fixed timing shift with respect to FFT window demodulation performance loss due to negative TO can be fully avoided.
Based on above results we can conclude that with agreed simulation parameters (MCS, Rank, channel model etc.) we can use 2us and -0.5us TO for requirement definition and there is no need to scale TO values with SCS.
Proposal 2:	Use 2us and -0.5us TO values for requirement definition for both 15 kHz and 30 kHz SCS.
[bookmark: _Hlk47453165]Multi-DCI based eMBB multi-TRP/panel Tx scheme
Resource allocation
For multi-DCI based multi-TRP/panel transmission scheme we have already agreed to introduce corresponding test case and from this point of view we will have at least one test case for multi-DCI based operation. Same time requirements definition for single-DCI based repetition schemes is an open question, which is more important than additional test case for multi-DCI based scheme with another resource allocation approach. Each repetition scheme is defined as a separate UE feature and from receive processing and resource allocation perspective requires different UE behaviors comparing to single-DCI based SDM scheme and multi-DCI based non-overlapping scheme. Given this, we suggest focusing on single-DCI based repetition schemes and deprioritize discussion on other resource allocation approaches for multi-DCI based scheme.
Proposal 3:	Deprioritize multi-DCI based multi-TRP/panel scheme with fully and partially overlapped resource allocations.

Antenna configuration
Remaining open issue regarding antenna configuration is a number of Tx antennas per each TRP: only 2 or 2 and 4. The main purpose to have requirements with 4Tx antennas is to guarantee same test coverage in Rel-16 as in Rel-15. Same time 4Tx antenna configuration was considered in Rel-15 only for scenarios with Rank 3/4 and for LTE-NR coexistence scenario. However, based on agreed simulation assumptions maximum number of layers for multi-TRP performance requirements is limited by 2 and there are no LTE-NR coexistence use cases. From UE point of view there are no differences between 2Tx and 4Tx antennas and requirements definition for 4Tx will be a redundant work.
Proposal 4:	Consider only 2Tx antenna configuration per each TRP for requirements definition.

Single-DCI based multi-TRP/panel Tx repetition schemes
Industrial segment is one of the main application areas for 5G technology and it is expected that number of industrial NR devices will already exceed 10 million in 2025 [6]. One of the most important requirements for industrial use case is reliability of transmission and multiple specific NR URLLC features were defined in order to meet the industrial use case demand. Rel-16 multi-TRP/Panel repetition transmission schemes address on of such use case and ensure transmission reliability in multi-TRP/Panel transmission scenarios. Based on the provided study in RAN1 such schemes can guarantee more reliable performance than Rel-15 transmission schemes and Rel-16 SDM scheme [7]. 
Observation #3: Single-DCI repetition schemes are important features to increase transmission reliability.
Based on RAN1 design each of the defined Rel-16 transmission scheme is a separate UE feature. In this case some UEs may declare to support only repetition schemes among multi-panel/TRP transmission schemes. If RAN4 does not define corresponding requirements such UEs will not be tested in multi-panel/TRP transmission conditions at all. Same time it is important that different types of UEs will be tested for multi-TRP operation. 
During the last meeting some companies mentioned that Rel-16 URLLC single TRP performance requirements can cover some repetition multi-TRP Tx schemes. Same time, performance tests for multi-TRP/panel will assume time/frequency non-synchronized transmission between TRPs, which will impact overall demodulation performance. Also, multi-TRP/panel Tx assumes enhanced QCL mechanism, which has a direct impact on performance and not verified in Rel-16 URLLC single-TRP test cases. And again, single TRP URLLC features and multi-TRP repetition schemes are separate UE features and UEs may not support first one supporting only second one and vice versa.
Therefore, we suggest defining requirements for multi-TRP/panel repetition Tx schemes. Since each scheme is a separate UE feature, requirements should be defined for each of them. To reduce test scope if UE supports several repetition schemes and/or another multi-TRP/panel transmission scheme corresponding applicability rules should be defined to reduce test efforts. Possible applicability rule is discussed below in section 2.5
Proposal 6:	Define performance requirements for each single-DCI based multi-TRP repetition Tx scheme.

Simulation assumptions
First of all, for fair comparison, we can assume the same time-frequency resources for all single-DCI based schemes. Moreover, most of the parameters which were agreed for single-DCI based Tx scheme can be reused for each repetition scheme (TDD configuration, SSB and CSI-RS configuration, PDCCH set up, propagation conditions and TO/FO ). For MCS we suggest using more conservative MCS 13 instead of MCS 17 which is more suitable in terms of reliability. Corresponding resource PDSCH configuration for each repetition scheme is presented in Table 2. The full set of the suggested parameters can be found in Annex B.
Table 2. PDSCH configuration for single-DCI based multi-TRP Tx repetition schemes
	
	FDMSchemeA
	FDMSchemeB
	TDMSchemeA
	Inter-slot TDM

	Mapping type
	Type A
	Type A
	Type A
	Type A

	Resource allocation type
	Type 1
	Type 1
	Type 1
	Type 1

	DMRS configuration
	Type 1,  1+1
	Type 1,  1+1
	Type 1,  No additional symbols
	Type 1,  1+1

	Antenna port index
	{1000} for TCI#1 and {1001} for TCI#2
	{1000} for TCI#1 and {1001} for TCI#2
	{1000} for TCI#1 and {1001} for TCI#2
	{1000} for TCI#1 and {1001} for TCI#2

	Start symbol and time duration
	PDSCH#1: 2, 12
PDSCH#1: 2, 12
	PDSCH#1: 2, 12
PDSCH#1: 2, 12
	PDSCH#1: 2, 6
PDSCH#1: 8, 12
	PDSCH#1: 2, 12
PDSCH#1: 2, 12

	FDD PRB allocation 
	PDSCH#1: PRB#0 to PRB#25
PDSCH#2: PRB#26 to PRB#51
	PDSCH#1: PRB#0 to PRB#25
PDSCH#2: PRB#26 to PRB#51
	PDSCH#1: PRB#0 to PRB#51
PDSCH#2: PRB#0 to PRB#51
	PDSCH#1: PRB#0 to PRB#51
PDSCH#2: PRB#0 to PRB#51

	TDD PRB allocation 
	PDSCH#1: PRB#0 to PRB#52
PDSCH#2: PRB#53 to PRB#105
	PDSCH#1: PRB#0 to PRB#52
PDSCH#2: PRB#53 to PRB#105
	PDSCH#1: PRB#0 to PRB#105
PDSCH#2: PRB#0 to PRB#105
	PDSCH#1: PRB#0 to PRB#105
PDSCH#2: PRB#0 to PRB#105


Proposal 7:	Use parameters from Table 2 and Annex B as simulation parameters for single-DCI based multi-TRP Tx repetition schemes.
In general, reliability aspects are more important for URLLC operations rather than for eMBB. It will be natural to have different test metrics for eMBB and URLLC performance requirements. In this case, 1% BLER is appropriate option instead of 70% @ max achievable throughput for repetition transmission schemes. It is not expected that test time will be increased too much comparing to tests with conventional metric and same time 1% BLER test metric will indicate that these transmission schemes are more applicable for URLLC services. 
Proposal 8:	Use 1% BLER as a test metric for single-DCI based multi-TRP repetition Tx schemes performance requirements.
Number of test cases
There are a lot of transmission schemes defined by RAN1 in order to improve multi-TRP operation. Each of them as mentioned above is a separate UE feature and each of them requires corresponding test case. In this case reasonable applicability rules should be introduced to limit test efforts if UE supports several schemes. In tables below we provide our view on possible applicability rules assuming that test cases are defined for multi-DCI based non-overlapped and fully-overlapped resource allocations and for all single-DCI based multi-TRP/panel transmission schemes. Proposed solution requires introduction of 7 (8) test cases when only one or two requirements from them are applicable for particular UE. 
Reasonable requirements reduction if UE supports different types of transmission schemes can be based on the following assumptions:
1) Do not introduce separate test cases to test time and frequency offsets.
2) If several schemes are supported the main target is to test transmission schemes with different resource allocation approaches.
3) To reduce workload, define test cases for Single-DCI based schemes only with positive TO and multi-DCI based schemes with negative
Table 3. Test applicability rule between different types of transmission schemes
	
	Only single-DCI SDM
	Only single-DCI repetition scheme(s)
	Only multi-DCI without over-ing
	Both single-DCI SDM and  multi-DCI
	Both single-DCI SDM and repetition scheme(s)
	Both single-DCI repetition scheme(s) and  multi-DCI
	Both single-DCI repetition scheme(s), SDM and  multi-DCI

	Single-DCI SDM:
FO + positive TO
	Yes
	
	
	Yes
	
	
	Yes

	Multi-DCI Non-Overlapped:
FO + negative TO
	
	
	Yes
	Yes
	
	
	Yes

	Single-DCI repetition scheme:
FO + positive TO
	
	Yes
(Note 1)
	
	
	Yes
(Note 1)
	Yes
(Note 1)
	

	Note 1: In case of supporting both single DCI based FDM scheme(s) and TDM scheme(s) UE can be tested only for TDM scheme.


If UE supports several repetition schemes applicability rule should be based on the previous set of assumptions and below assumptions:
4) If UE supports both FDMSchemeA and FDMSchemeB repetition schemes it can be tested only for FDMSchemeB
Table 4. Test applicability rule among single-DCI based FDM multi-TRP/panel repetition transmission schemes
	
	Only FDMSchemeA
	Only FDMSchemeB
	Both FDMSchemeA and  FDMSchemeB

	FDMSchemeA: FO + positive TO
	Yes
	
	

	FDMSchemeB:  FO + positive TO
	
	Yes
	Yes



5) If UE supports both TDMSchemeA and inter-slot TDM repetition schemes it can be tested only for TDMSchemeA
Table 5. Test applicability rule among single-DCI based TDM multi-TRP/panel repetition transmission schemes
	
	Only TDMSchemeA
	Only inter-slot TDM
	TDMSchemeA + inter-slot TDM

	TDMSchemeA: FO + positive TO
	Yes
	
	Yes

	inter-slot TDM: FO + positive TO
	
	Yes
	



6) If UE supports both FDM and TDM repetition schemes it can be tested only with TDM
Table 6. Test applicability rule among single-DCI based multi-TRP/panel repetition transmission schemes
	
	Only repetition FDM scheme
	Only repetition TDM scheme
	Repetition FDM + repetition FDM TDM schemes

	Repetition FDM scheme: FO + positive TO
	Yes
	
	

	Repetition TDM scheme: FO + positive TO
	
	Yes
	Yes


In result, we suggest the following:
Proposal 9:	Introduce the following test cases and define applicability rules between them in accordance to tables 3~6:
i. FO + positive TO:
1. Single-DCI SDM
2. Single-DCI FDMSchemeA
3. Single-DCI FDMSchemeB
4. Single-DCI TDMSchemeA
5. Single-DCI inter-slot TDM
ii. FO + negative TO:
1. Multi-DCI non-overlapped
Conclusion
In this paper we provided our view on demodulation requirements for Rel-16 eMIMO WI and made the following proposals:
Proposal 1:	Do not define FR2 performance requirements for reception from multi-TRP/Panel in Rel-16.
Proposal 2:	Use 2us and -0.5us TO values for requirement definition for both 15 kHz and 30 kHz SCS.
Proposal 3:	Deprioritize multi-DCI based multi-TRP/panel scheme with fully and partially overlapped resource allocations.
Proposal 4:	Consider only 2Tx antenna configuration per each TRP for requirements definition.
[bookmark: _GoBack]Proposal 6:	Define performance requirements for each single-DCI based multi-TRP repetition Tx scheme.
Proposal 7:	Use parameters from Table 2 and Annex B as simulation parameters for single-DCI based multi-TRP Tx repetition schemes.
Proposal 8:	Use 1% BLER as a test metric for single-DCI based multi-TRP repetition Tx schemes performance requirements.
Proposal 9:	Introduce the following test cases and define applicability rules between them in accordance to tables 3~6:
i. FO + positive TO:
2. Single-DCI SDM
3. Single-DCI FDMSchemeA
4. Single-DCI FDMSchemeB
5. Single-DCI TDMSchemeA
6. Single-DCI inter-slot TDM
ii. FO + negative TO:
7. Multi-DCI non-overlapped
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Annex A: System-level simulation assumptions
System level simulation assumptions
	Parameters
	Case 1
	Case 2

	Layout
	Single layer - Macro layer: Hex. Grid; Two Tiers

	ISD
	500m
	200m

	Minimum distance between UE and BS
	35m

	Carrier frequency
	4GHz

	Bandwidth
	20MHz

	Channel model
	UMa in TR 38.901

	Building penetration loss
	The building penetration model defined in Table 7.4.3-3 in TR 38.901 is used for SLS with frequencies below 6 GHz

	BS Tx power
	49 dBm

	BS antenna configurations
	(M, N, P, Mg, Ng) = (10, 1, 1, 1, 1);
dV = 0.5λ;

	BS antenna downtilt
	0

	BS antenna heightSD
	25m

	BS antenna element gain + connector loss
	8 dBi, 0dB cable loss

	BS receiver noise figure
	5dB

	UE antenna configuration
	Omni

	UE antenna gain
	0dBi

	UE receiver noise figure
	9dB

	UE distribution and antenna height
	20% of users are outdoors (3km/h), 80% of users are indoor (3km/h); Users dropped uniformly in entire cell; 1.5m

	Multi-TRP operation threshold 
	9dBm

	Wrapping method
	Geographical distance based wrapping








Annex B: Link-level simulation assumptions
Simulation assumptions for single-DCI based multi-TRP Tx repetition schemes
Table 7. Common parameters
	Parameters
	Simulation cases 1-1~ 1-8
	Simulation cases 2-1~ 2-8

	Duplex mode
	FDD
	TDD

	TDD UL/DL configuration
	N/A
	[FR1.30-1 (7DS2U, 6D+4G+4U)]
FFS whether PDSCH is scheduled in the special slots

	Timing offset of the second TRP from the first TRP
	2 μs
	2 μs

	Frequency offset between two TRPs
	200 Hz
	300 Hz

	
	Common serving cell parameters

	Physical Cell ID
	0

	SSB position in burst 
	First SSB in Slot #0

	SSB periodicity 
	20ms

	Transmit TRP of SSB
	TRP1 and TRP2 (Note 1)

	
	TRS#1 (configuration for TCI state #1)

	Transmit TRP
	TRP#1

	CSI-RS periodicity
	[20] slots
	[40] slots

	CSI-RS offset
	[10] for CSI-RS resources 1 and 2
[11] for CSI-RS resources 3 and 4
	[20] for CSI-RS resources 1 and 2
[21] for CSI-RS resources 3 and 4

	Density
	3
	3

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

	QCL Info
	TCI state #0
	TCI state #0

	First OFDM symbol in the PRB used for CSI-RS
	l0 = 6 for CSI-RS resources 1 and 3
l0 = 10 for CSI-RS resources 2 and 4
	l0 = 6 for CSI-RS resources 1 and 3
l0 = 10 for CSI-RS resources 2 and 4

	
	TRS#2 (configuration for TCI state #2)

	Transmit TRP
	TRP#2

	CSI-RS periodicity
	[20] slots
	[40] slots

	CSI-RS offset
	[10] for CSI-RS resources 1 and 2
[11] for CSI-RS resources 3 and 4
	[20] for CSI-RS resources 1 and 2
[21] for CSI-RS resources 3 and 4

	Density
	3
	3

	First subcarrier index in the PRB used for CSI-RS
	k0=1 (Baseline, Non-colliding)
k0=0 (FFS, Colliding)
	k0=1 (Baseline, Non-colliding)
k0=0 (FFS, Colliding)

	First OFDM symbol in the PRB used for CSI-RS
	l0 = 6 for CSI-RS resources 1 and 3
l0 = 10 for CSI-RS resources 2 and 4
	l0 = 6 for CSI-RS resources 1 and 3
l0 = 10 for CSI-RS resources 2 and 4

	QCL Info
	TCI state #0
	TCI state #0

	
	TCI State configuration #0

	Type 1 QCL information
	SSB index #0, QCL type C

	Type 2 QCL information
	N/A

	
	TCI State configuration #1

	Type 1 QCL information
	CSI-RS resource: TRS#1, QCL type A

	Type 2 QCL information
	N/A

	
	TCI State configuration #2

	Type 1 QCL information
	CSI-RS resource: TRS#2, QCL type A

	Type 2 QCL information
	N/A

	
	PDCCH configuration

	CORESETPoolIndex
	0 (or not configured)

	Symbols for PDCCH
	0, 1

	K0
	0

	AL
	8 (576REs)

	
	PDSCH configuration

	PDSCH resource mapping type
	Type A

	Resource allocation type
	Type 1

	Antenna ports index ​
	{1000} for TCI#1 and {1001} for TCI#2

	Note 1:	The same SSB (index #0) is transmitted from both TRP1 and TRP2.



Table 8. PDSCH parameters for each scheme
	
	FDMSchemeA
	FDMSchemeB
	TDMSchemeA
	Inter-slot TDM

	DMRS configuration
	Type 1,  1+1
	Type 1,  1+1
	Type 1,  No additional symbols
	Type 1,  1+1

	Start symbol and time duration
	PDSCH#1: 2, 12
PDSCH#1: 2, 12
	PDSCH#1: 2, 12
PDSCH#1: 2, 12
	PDSCH#1: 2, 6
PDSCH#1: 8, 12
	PDSCH#1: 2, 12
PDSCH#1: 2, 12

	FDD PRB allocation
	PDSCH#1: PRB#0 to PRB#25
PDSCH#2: PRB#26 to PRB#51
	PDSCH#1: PRB#0 to PRB#25
PDSCH#2: PRB#26 to PRB#51
	PDSCH#1: PRB#0 to PRB#51
PDSCH#2: PRB#0 to PRB#51
	PDSCH#1: PRB#0 to PRB#51
PDSCH#2: PRB#0 to PRB#51

	TDD PRB allocation
	PDSCH#1: PRB#0 to PRB#52
PDSCH#2: PRB#53 to PRB#105
	PDSCH#1: PRB#0 to PRB#52
PDSCH#2: PRB#53 to PRB#105
	PDSCH#1: PRB#0 to PRB#105
PDSCH#2: PRB#0 to PRB#105
	PDSCH#1: PRB#0 to PRB#105
PDSCH#2: PRB#0 to PRB#105



Table 9. Parameters for each test case
	Simulation case
	Tx Scheme
	Duplex mode
	BW/SCS
	MCS
	Propagation conditions
	Antenna configuration
	Test metric

	1-1-1
	FDMSchemeA
	FDD
	10MHz/15 kHz
	16QAM 0.5
	TDLA30-10 for both TR1 and TRP2
	2x2 for each TRP
	SNR at 1% BLER

	1-1-2
	FDMSchemeA
	FDD
	10MHz/15 kHz
	16QAM 0.5
	TDLA30-10 for both TR1 and TRP2
	2x4 for each TRP
	SNR at 1% BLER

	1-2-1
	FDMSchemeB
	FDD
	10MHz/15 kHz
	16QAM 0.5
	TDLA30-10 for both TR1 and TRP2
	2x2 for each TRP
	SNR at 1% BLER

	1-2-2
	FDMSchemeB
	FDD
	10MHz/15 kHz
	16QAM 0.5
	TDLA30-10 for both TR1 and TRP2
	2x4 for each TRP
	SNR at 1% BLER

	1-3-1
	TDMSchemeA
	FDD
	10MHz/15 kHz
	16QAM 0.5
	TDLA30-10 for both TR1 and TRP2
	2x2 for each TRP
	SNR at 1% BLER

	1-3-2
	TDMSchemeA
	FDD
	10MHz/15 kHz
	16QAM 0.5
	TDLA30-10 for both TR1 and TRP2
	2x4 for each TRP
	SNR at 1% BLER

	1-4-1
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