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During the last RAN4 meeting, the general issue and test setup for test feasibility and performance requirements for URLLC were further discussed and the related agreements were captured in WF [1] and WF [2], separately. Meanwhile, the simulation assumptions for related requirement were agreed to facilitate the requirement specification. 
In this contribution, the view on the remaining issue of BS URLLC requirement are presented. Also, the initial results are provided for alignment purpose.
2	Discussion 
2.1	Requirements for ultra-lower BLER
F2 requirement
In the last meeting, the URLLC requirement for FR1 was discussed. As for FR2, there is no consensus to define ultra-lower BLER requirement. From the receiver perspective, the performance shows no different based on current simulation assumption for FR1 and FR2. Only the testing time will be impacted.  From deployment perspective, both FR1 and FR2 are the targeting scenario for URLLC. RAN4 has already agreed to define requirement of  higher BLER and low latency with test applicability for FR2, in that sense, current test cases should be fulfilled the requirement of  test coverage for FR2.  FR2 is operated in the TDD mode, due to the number of unavailable UL slots, the testing time will be increased.
Therefore, we prefer to deprioritize the FR2 requirement for ultra-lower BLER considering the tradeoff between test coverage and testing time.
Proposal 1: Deprioritize FR2 URLLC requirement for ultra-lower BLER
BS SCS test applicability 
Regarding to BS SCS test applicability, the following options are considered
	· Option 1: ALL supported SCS tested
· Option 2: only 15KHz SCS tested if both supported
· Option 3: only 30KHz SCS tested if both supported



In previous meeting, it was agreed to introduce the ultra-lower BLER requirement with both 15 KHz SCS for FDD mode, and 30 KHz SCS for TDD mode. With AWGN as simulation assumption, the performance is not expected to show the difference. Thus, to reduce the number of test and test effort, we think there is no necessary to test all the supported SCS if BS can support both 15 KHz SCS and 30 KHz SCS. Similarly, to reduce the testing time, we prefer only 15 KHz SCS tested for ultra-lower BLER requirement if BS supports both 15 KHz SCS and 30 KHz SCS.
Proposal 2: Only 15KHz SCS tested for ultra-lower BLER requirement if BS supports both 15 KHz SCS and 30 KHz SCS
2.2	Requirements for higher BLER
HARQ operation
Both HARQ combination and slot aggregation are enable, when the URLLC requirement for higher BLER was specified. In NR Rel-15 PUSCH requirement, the number of maximum number of HARQ transmissions without slot aggregation is configured as 4 and the relevant RV sequence is configured as 0 2 3 1. Take the FDD structure with 8 HARQ process as example,


Figure 1. FDD structure with 8 HARQ process
With regarding the PUSCH aggregation level, the RV allocation for each transmission scheme is indicated as follows:
Table 1. RV allocation for each transmission with PUSCH aggregation level
	rvid indicated by the DCI scheduling the PUSCH
	rvid to be applied to nth transmission occasion

	
	n mod 4 = 0
	n mod 4 = 1
	n mod 4 = 2
	n mod 4 = 3

	0
	0
	2
	3
	1

	2
	2
	3
	1
	0

	3
	3
	1
	0
	2

	1
	1
	0
	2
	3



Based on current assumption, considering the full buffer scenario, the structure with HARQ and slot aggregation n2 with configured {0 3 03} for RV allocation for each transmission/re-transmission can be explained as 


Figure 2. FDD structure with 8 HARQ process with slot aggregation n2 for full buffer RTT
With non-full buffer scenario, the structure with HQRQ and slot aggregation n2 can be explained as 


Figure 3. FDD structure with 8 HARQ process with slot aggregation n2 for non-full buffer HARQ RTT
Under this assumption, all the possible RV can be covered based on HARQ IR combination as least with 2 re-transmission. 
Meanwhile, in order to align with non-slot aggregation, we prefer to use the full buffer mode.
Proposal 3: The RV sequence with 4 HARQ transmission is 0 3 0 3 under full buffer scenario
PUSCH aggregation level
Regarding the value of PUSCH aggregation level for 15 KHz SCS, there is no consensus yet. The following options are considered
	· PUSCH aggregation factor for 15KHz
· Option 1: No requirement for 15 KHz SCS
· Option 2: Only configuration n2 for FDD and no requirement for TDD
· Option 3: Configure n2 for FDD and n8 for TDD with note
· Note: The intention for this configuration is to have two effective transmission of the transport block. To achieve this for the standard TDD pattern captured in this table, a value of n8 is necessary, while for FDD, a value of n2 is necessary



The motivation to configure n8 for TDD pattern DDDSU with 15 KHz is to guarantee two effective transmissions of the transport block. While the shortage for this configuration, the transmission delay will be increased in order to complete the transmission, due to the unavailable UL slots with TDD. Since the purpose of URLLS is designed to high reliability and low latency, in that sense, it seems that configured PUSCH aggregation factor with n8 is not a typical scenario to meet the URLLC requirement for 15 KHz SCS with TDD pattern DDDSU. Therefore, we prefer to no requirement for TDD with 15 KHz SCS. 
Observation 1: Configured PUSCH aggregation factor with n8 is not a typical scenario to meet the URLLC requirement with high reliability and low latency for 15 KHz SCS with TDD patter DDDSU.
Proposal 4: No PUSCH aggregation requirement for TDD with 15 KHz SCS 
Based on the RV allocation for each transmission, it can be calculated that the RV for effective UL transmission, for PUSCH aggregation level n8 with TDD 15 KHz, is the same as TDD 30 KHz SCS with PUSCH aggregation level n2, where RV value is calculated with mod (n, 4) operation for nth transmission.
Observation 2: The RV value for effective UL transmission with PUSCH aggregation level n8 is same as TDD 30 KHz with PUSCH aggregation level n2.
From the demodulation requirements perspective, the performance with PUSCH aggregation level n8 is not expected to show difference with PUSCH aggregation level n2 for FDD, considering the number of effective UL transmission is 2. Therefore, it is no need to define the URLLC requirement with PUSCH aggregation level n8 for TDD with 15 KHz. If needed, the requirement with PUSCH aggregation level n8 can be applied with FDD or TDD 30 KHz SCS with PUSCH aggregation level n2 with same requirement.
Based on above analysis, if the slot aggregation requirement with n8 for TDD with 15 KHz is introduced to guarantee the BS with supporting TDD 15 KHz for URLLC feature can be tested, we prefer to add the note as: The requirement with slot aggregation level n8 for TDD with 15 KHz SCS can be applied with FDD or TDD 30KHz SCS with slot aggregation level n2.
Proposal 5:  If the slot aggregation requirement with n8 for TDD with 15KHz SCS is introduced, adding a note as
· The requirement with PUSCH aggregation level n8 for TDD with 15 KHz SCS can be applied with FDD or TDD 30 KHz SCS with PUSCH aggregation level n2.

Test applicability 
Regarding the test applicability rule for FR1 and FR2 if BS declares to support both FR1 and FR2, the following options are considered
	· Option 1: Tests shall be done for either FR1 and FR2
· Option 2: Tests shall be done for both, and only for 1 SCS will be tested for each frequency band with test applicability 
· Option 3: Tests shall be done for both, all supported SCS will be tested for FR1 and only 1SCS need to be tested for FR2



Although both FR1 and FR2 are the targeting scenario for URLLC, as indicated in the specification 38.824, most of URLLC use cases (i.e. Rel-15 enabled use case, factory automation, transport industry and electrical power distribution), are evaluated under FR1, such as 700MHz. In that sense, FR1 should be the practical deployment for URLLC in current stage. Therefore, we prefer to perform the URLLC tests for requirements of high reliability with high BLER either FR1 or FR2 based on BS declaration to reduce the test effort if BS declares to support both FR1 and FR2.
Proposal 6: URLLC tests for requirement of high reliability with high BLER shall be done for either FR1 or FR2 based on BS declaration if BS declares to support both FR1 and FR2.
SCS and BW for FR2
With regarding SCS and BW, the following options are considered:
	· Option 1: 50MHz for 60KHz, 100MHz for 120MHz
· Option 2: 50MHz/100MHz for 60KHz, 50MHz/100MHz for 120KHz



In eMBB, RAN4 has defined the requirement with different SCS and CBW. From the test coverage aspects, it should be enough. Meanwhile, the requirements of minimum bandwidth for each SCS is specified. To reduce the test effort and fulfill the BS requirement with any supported BW, we prefer to only define requirement with 60 KHz SCS for 50MHz, and 120 KHz for 50MHz.
Proposal 7: Only define FR2 URLLC requirement with 60 KHz SCS for 50MHz, and 120 KHz SCS for 50MHz 


2.3	Requirements for low latency
During the last RAN4 meeting, it is agreed to define the FR2 low latency requirement for URLLC with test applicability rule. The simulation assumption for FR1 is agreed, while there is no discussion about the test parameters for FR2. In this section, the view on the test parameters is presented.
Number of symbol for FR2
Regarding the number of OFDM symbol for low latency requirement, serval options for the number of OFDM symbol were proposed for low latency requirement with PUSCH mapping type B.  In the last meeting, based on the majority review, 2OS with MCS 10 is agreed to define the low latency requirement for FR1.
In terms of requirement, we think RAN4 should focus on the typical scenario with possible network scheduling. 
Firstly, as indicated in the specification 38.824, most of URLLC use cases (i.e. Rel-15 enabled use case, factory automation, transport industry and electrical power distribution), 4 or 7 OS is assumption for baseline performance evaluation.
Observation 3:  4 or 7 OS is assumption for baseline performance evaluation for most of URLLC use cases.
Secondly, form the RAN1 physical design, in current Rel-16 URLLC feature with mini-slot repetition, different options based on 4 OS mini-slot repetition to investigate the scheme with supporting dynamic switch between mini-slot repetition and multi-segments as follow:


Figure 4. FDD structure with 8 HARQ process with slot aggregation n2 for non-full buffer HARQ RTT
Observation 4:  Mini-slot repetition with 4OS is the typical scenario in RAN1 discussion to supporting dynamic switch between mini-slot repetition and multi-segments
Thirdly, in last meeting, 2OS with MCS 10 was agreed to specify low latency requirement for FR1. In Rel-15, RAN1 has designed some features, such as slot-based repetition, low efficient MCS table, which aims to guarantee the high reliability transmission. To some extent, with configured low MCS index can be benefit considering achievable coding gain, also it can reduce the possibility for re-transmission, which will further reduce the transmission latency. 
Meanwhile, the PT-RS can be configured in FR2.  It is not a typical scenario that network will configure less number of OFDM symbol for URLLC transmission. Under this scheduling, the number of available REs for data transmission is reduced, which will result in increasing coding rate, for given targeting information bits. 
Again, from the test coverage perspective, 2 OS has already covered in the FR1 for low latency. As for 7OS symbol length, in current Rel-15 BS demodulation requirement for eMBB, RAN4 has already defined with 10 symbols requirement with type B in FR2. In terms for performance, we do not think there is too much different between 7OS and 10OS. Meanwhile, both 1 DMRS and 1+1 DMRS are configured for requirement for mapping type B in FR2. As indicated, the requirement between 1 DMRS and 2 DMRS configuration is minor.
Table 1. Minimum requirement of different DMRS configuration in FR2, 50MHz for 60 KHz and 100 MHz for 60 KHz
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS  position
	PT-RS
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-1
	pos0
	No
	-2.0

	
	
	
	
	
	G-FR2-A3-13
	pos1
	No
	-2.2



	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS position 
	PT-RS
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-2
	pos0
	No
	-2.1

	
	
	
	
	
	G-FR2-A3-14
	pos1
	No
	-2.4



Observation 5:  Minor performance difference existed for DMRS configuration with 1 and 1+1 for eMBB in FR2
One issue raised by companies is about the channel estimation performance with only 1 DMRS configuration. For eMBB with FR2, 1 DMRS is also configured where the length of data symbol is 9, the proper performance can be also achieved. Since the length of data symbol is 3 for 4OS. Thus, we think there should be no limitation for DMRS estimation performance. As indicated in Figure 4, the initial evaluation is performed to compare the performance with different DMRS configuration.
[image: ]
Figure 5. Performance comparison with different length of OFDM symbols 
Observation 6: From the target SNR value with 70% TP perspective, there is no significant difference with configured 2, 4 and 7 OS for PUSCH mini-slot transmission.
Based on above analysis, we prefer to align with RAN1 Rel-16 URLLC discussion with 4 OS. 
Proposal 8:  Non-slot scheduling with 4 symbols can be considered for the lower latency requirement for FR2
Test applicability rule for FR1 and FR2
Similar with requirements of high reliability with high BLER, we prefer to perform the URLLC tests for low latency requirement either FR1 or FR2 based on BS declaration to reduce the test efforts. 
Proposal 9: URLLC tests for low latency requirement shall be done for either FR1 or FR2 based on BS declaration if BS declares to support both FR1 and FR2.
SCS and BW for FR2
Similar with requirement for high reliability with high BLER, we prefer to only define the requirement of minimum bandwidth of each SCS with 60 KHz SCS for 50MHz, and 120 KHz for 50MHz.
Proposal 10: Only define FR2 URLLC requirement with 60 KHz SCS for 50MHz, and 120 KHz SCS for 50MHz 
2.4	Requirements for URLLC based on Rel-16 URLLC feature.
Based on the WID of Rel-16 URLLC, the performance requirements, including UE/BS demodulation requirements, will be specified. Considering there are still some open issues existed based on Rel-15 URLLC feature, we prefer to deprioritize the requirement specified for Rel-16 as least in Q3.
Proposal 11: Prioritize the performance requirements specification based on Rel-15 URLLC feature.
Meanwhile, as agreed in previous meeting, there is no impact on RRM core requirement based on Rel-15 URLLC functionalities.  As indicated in the WID, although there is no objective to specify the URLLC core requirements based on Rel-16 URLLC functionalities,  whether there is impact on RRM core requirement should be further studied. 
Compared with Rel-15, the high reliability requirement and lower latency requirement are further tighter, e.g., higher reliability (up to 10^-6) and short latency in the order of 0.5 to 1ms. 
From the test methodology perspective, whether the existed methodology for 99.999% can be applied should be further studied. 
Proposal 12: FFS on the test methodology for test metric of 99.9999% and low latency requirements (0.5ms~1ms), FFS on the performance requirements based on Rel-16 URLLC functionalities.
2.5	CR work split for BS
During the last meeting, the CR work split is proposed to facilitate specification of URLLC requirement. Considering it is agreed to introduce the FR2 requirement with test applicability rule, Samsung can voluntarily take some CR drafting work for FR2.
Proposal 13: Samsung can voluntarily take some CR drafting work for FR2 URLLC requirement

	Specifacation
	Requirements title
	CR Specifacation
	Frequency range
	CR work
	CR Responsibility

	BS demodulation (38.104/38.141-1/38.141-2)
	FRC for all test cases
	38.104
	FR1
	FRC
	Nokia

	
	
	
	FR2
	FFS
	Samsung

	
	
	38.141-1
	FR1
	FRC
	Ericsson

	
	
	38.141-2
	FR1
	FRC
	Huawei

	
	
	
	FR2
	FFS
	Samsung

	
	Test methodology
	38.104?
	N/A
	Test methodology
	Nokia

	
	
	38.141-1
	N/A
	Test methodology
	Nokia?

	
	
	38.141-2
	N/A
	Test methodology
	

	
	Test applicability for all test cases
	38.141-1
	FR1
	Test applicability
	Huawei

	
	
	38.141-2
	FR1
	Test applicability
	Ericsson

	
	
	
	FR2
	FFS
	FFS

	
	Requirements for PUSCH with ultra-low BLER target (10-5)
	38.104
	FR1
	Requirements
	Nokia

	
	
	
	FR2
	FFS
	Samsung

	
	
	38.141-1
	FR1
	Requirements/Measurement of Performance requirements Annex C.3 / Measurement system set-up Annex D
	Ericsson

	
	
	38.141-2
	FR1
	Requirements / Measurement of Performance requirements Annex C.3
	Ericsson

	
	
	
	FR2
	FFS
	FFS

	
	Requirements for PUSCH with aggregation factor configured
	38.104
	FR1
	Requirements
	Huawei

	
	
	
	FR2
	FFS
	Samsung

	
	
	38.141-1
	FR1
	Requirements/Measurement of Performance requirements Annex C.3 / Measurement system set-up Annex D
	Huawei

	
	
	38.141-2
	FR1
	Requirements / Measurement of Performance requirements Annex C.3
	

	
	
	
	FR2
	FFS
	FFS

	
	Requirements for PUSCH for mapping Type B with low number of symbols
	38.104
	FR1
	Requirements
	Nokia

	
	
	
	FR2
	FFS
	Samsung

	
	
	38.141-1
	FR1
	Requirements/Measurement of Performance requirements Annex C.3 / Measurement system set-up Annex D
	Huawei

	
	
	38.141-2
	FR1
	Requirements / Measurement of Performance requirements Annex C.3
	

	
	
	
	FR2
	FFS
	FFS



3	Simulation Results 
In this section, the initial simulation results are provided for alignment purpose. The related simulation assumptions are indicated in Annex.. 
3.1	Results for ultra-lower BLER

Table 2. Minimum requirement with ultra-lower BLER
	SCS/BW
	MCS
	Tx/Rx
	Number DMRS
	Symbol length
	Mapping type
	Channel
	Ideal SNR with BLER 10^-5
	Impairment SNR with BLER 10^-5

	15KHz
5MHz
	MCS 5 from table 3
	1T2R
	1+1 (2,11)
	14
	Type A
	AWGN
	
	

	15KHz
5MHz
	MCS 5 from table 3
	1T2R
	1+1 (0,10)
	14
	Type B
	AWGN
	
	

	30KHz
40MHz
	MCS 5 from table 3
	1T2R
	1+1 (2,11)
	14
	Type A
	AWGN
	
	

	30KHz
40MHz
	MCS 5 from table 3
	1T2R
	1+1 (0,10)
	14
	Type B
	AWGN
	
	



3.2	Results for higher BLER

Table 3. Minimum requirement with high reliability and high BLER
	SCS/BW
	MCS
	Tx/Rx
	Number DMRS
	Symbol length 
	Mapping type
	Channel
	Ideal SNR with  BLER 10^-2
	Impairment SNR with BLER 10^-2

	15KHz 
5MHz
	MCS 5 from table 3
	1T2R
	1+1 (2,11)
	14
	Type A
	TDLB 100-400
	
	

	15KHz 
5MHz
	MCS 5 from table 3
	1T2R
	1+1 (0,10)
	14
	Type B
	TDLB 100-400
	
	

	15KHz 
10MHz
	MCS 5 from table 3
	1T2R
	1+1 (2,11)
	14
	Type A
	TDLB 100-400
	
	

	15KHz 
10MHz
	MCS 5 from table 3
	1T2R
	1+1 (0,10)
	14
	Type B
	TDLB 100-400
	
	

	30KHz 
10MHz
	MCS 5 from table 3
	1T2R
	1+1 (2,11)
	14
	Type A
	TDLB 100-400
	
	

	30KHz 
10MHz
	MCS 5 from table 3
	1T2R
	1+1 (0,10)
	14
	Type B
	TDLB 100-400
	
	

	30KHz 
40MHz
	MCS 5 from table 3
	1T2R
	1+1 (2,11)
	14
	Type A
	TDLB 100-400
	
	

	30KHz 
40MHz
	MCS 5 from table 3
	1T2R
	1+1 (0,10)
	14
	Type B
	TDLB 100-400
	
	



3.3	Results for low latency



Table 4. Minimum requirement with low latency
	SCS/BW
	MCS
	Tx/Rx
	Number DMRS
	Symbol length 
	Mapping type
	Channel
	Ideal SNR with 70% TP
	Impairment SNR with 70% TP

	15KHz 
5MHz
	MCS 10 from table 3
	1T2R
	1(0)
	2
	Type B
	TDLC 300-100
	-1.26
	0.74

	15KHz 
10MHz
	MCS 10 from table 3
	1T2R
	1(0)
	2
	Type B
	TDLC 300-100
	-1.71
	0.29

	30KHz 
10MHz
	MCS 10 from table 3
	1T2R
	1(0)
	2
	Type B
	TDLC 300-100
	-1.27
	0.73

	30KHz 
40MHz
	MCS 10 from table 3
	1T2R
	1(0)
	2
	Type B
	TDLC 300-100
	-1.68
	0.32



4 Conclusion
In this contribution, the view on the remaining issue of BS URLLC requirement are presented. Meanwhile, the initial simulation results are provided to facilitate the requirement alignment.
Proposal 1: Deprioritize FR2 URLLC requirement for ultra-lower BLER
Proposal 2: Only 15KHz SCS tested for ultra-lower BLER requirement if BS supports both 15 KHz SCS and 30 KHz SCS
Proposal 3: The RV sequence with 4 HARQ transmission is 0 3 0 3 under full buffer scenario
Observation 1: Configured PUSCH aggregation factor with n8 is not a typical scenario to meet the URLLC requirement with high reliability and low latency for 15 KHz SCS with TDD patter DDDSU.
Proposal 4: No PUSCH aggregation requirement for TDD with 15 KHz SCS 
Observation 2: The RV value for effective UL transmission with PUSCH aggregation level n8 is same as TDD 30 KHz with PUSCH aggregation level n2.
Proposal 5:  If the slot aggregation requirement with n8 for TDD with 15KHz SCS is introduced, adding a note as
· The requirement with PUSCH aggregation level n8 for TDD with 15 KHz SCS can be applied with FDD 15KHz SCS or TDD 30 KHz SCS with PUSCH aggregation level n2.

Proposal 6: URLLC tests for requirement of high reliability with high BLER shall be done for either FR1 or FR2 based on BS declaration if BS declares to support both FR1 and FR2.
Proposal 7: Only define FR2 URLLC requirement with 60 KHz SCS for 50MHz, and 120 KHz SCS for 50MHz 
Observation 3:  4 or 7 OS is assumption for baseline performance evaluation for most of URLLC use cases.
Observation 4:  Mini-slot repetition with 4OS is the typical scenario in RAN1 discussion to supporting dynamic switch between mini-slot repetition and multi-segments
Observation 5:  Minor performance difference existed for DMRS configuration with 1 and 1+1 for eMBB in FR2
Proposal 8:  Non-slot scheduling with 4 symbols can be considered for the lower latency requirement for FR2
Proposal 9: URLLC tests for low latency requirement shall be done for either FR1 or FR2 based on BS declaration if BS declares to support both FR1 and FR2.
Proposal 10: Only define FR2 URLLC requirement with 60 KHz SCS for 50MHz, and 120 KHz SCS for 50MHz 
Proposal 11: Prioritize the performance requirements specification based on Rel-15 URLLC feature.
Proposal 12: FFS on the test methodology for test metric of 99.9999% and low latency requirements (0.5ms~1ms), FFS on the performance requirements based on Rel-16 URLLC functionalities.
Proposal 13: Samsung can voluntarily take some CR drafting work for FR2 URLLC requirement
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Annex
Table 5. Simulation assumption for ultra-low BLER requirement
	Parameters
	Values

	Frequency range
	FR1

	Transform precoding
	Disabled

	Antenna configuration
	1x2 ULA Low

	PUSCH configuration
	PUSCH mapping type 
	Type A and Type B

	
	Start symbol
	0

	
	Allocation length
	14

	
	PUSCH aggregation factor
	 1

	PUSCH DMRS configuration
	DMRS type 
	Type 1

	
	DM-RS duration 
	Single-symbol DM-RS

	
	Number of additional DMRS
	1

	Number of HARQ transmission 
	 1

	PT-RS
	Disabled

	MCS table 
	Table 3, MCS 5

	SCS and BW
	15KHz for 10MHz, 30KHz for 40MHz

	Propagation condition
	AWGN

	Maximum number of HARQ transmissions
	1

	TDD pattern
	15KHz SCS: 3D1S1U, S=10:2:2,   30KHz SCS: 7D1S2U: S=6:4:4

	Frequency domain resource assignment
	Full bandwidth

	Test metric 
	Target BLER : 10^-5



Table 6. Simulation assumption for high reliability with high BLER
	Parameters
	Values

	Frequency range
	FR1

	Transform precoding
	Disabled

	Antenna configuration
	1x2 ULA Low

	PUSCH configuration
	PUSCH mapping type 
	Type A and Type B

	
	Start symbol
	0

	
	Allocation length
	14

	
	PUSCH aggregation factor
	 n2 for 30Hz SCS
 FFS for 15KHz SCS

	PUSCH DMRS configuration
	DMRS type 
	Type 1

	
	DM-RS duration 
	Single-symbol DM-RS

	
	Number of additional DMRS
	1

	SCS & BW
	15KHz for 5/10MHz; 30KHz for 10/40MHz

	TDD pattern
	15KHz SCS:   3D1S1U, S=10:2:2, 30KHz SCS: 7D1S2U; S=6:4:4

	MCS table 
	Table 3, MCS 5

	Propagation condition
	TDLb100-400

	Maximum number of HARQ transmissions
	4

	Frequency domain resource assignment
	Full bandwidth

	Test metric 
	Target BLER : 10^-2 (Calculate the target BLER after all transmission)



Table 7. Simulation assumption for low latency requirement
	Parameters
	Values

	Frequency range
	FR1

	Transform precoding
	Disabled

	Antenna configuration
	1x2 ULA Low

	PUSCH configuration
	PUSCH mapping type 
	Type B

	
	Start symbol
	0

	
	Allocation length
	2

	
	PUSCH aggregation factor
	1

	PUSCH DMRS configuration
	DMRS type 
	Type 1

	
	DM-RS duration 
	Single-symbol DM-RS

	
	Number of additional DMRS
	0

	SCS & BW
	15KHz for 5/10MHz; 30KHz for 10/40MHz

	TDD pattern
	15KHz SCS:   3D1S1U, S=10:2:2, 30KHz SCS: 7D1S2U; S=6:4:4

	MCS table 
	Table 3, MCS 10

	Propagation condition
	TDLC 300-100 Low

	Maximum number of HARQ transmissions
	1

	Frequency domain resource assignment
	Full bandwidth for MCS 10

	Test metric 
	70% TP
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