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Introduction
The following was agreed in the RAN1 #92bis meeting [1]:
Agreements:
· The two BLER targets that are configurable for URLLC for CSI reporting are:
· Option B. (10-1, 10-5)
· Note: The definition of the test case for the BLER target of 10-5 should take into account channel and interference variations and estimation errors.
Agreements:
· Highest spectral efficiency for CQI based on 10-5 BLER target for URLLC is no more than 772/1024*6
· Highest spectral efficiency for CQI based on 10-1 BLER target for URLLC is no more than 873/1024*6
· It doesn’t necessarily mean that the CQI table introduced for eMBB can not be directly reused for URLLC – it’s still a separate discussion
· Note that 
· Whether or not to have two tables or a single table covering both BLER targets is a separate issue
Agreements:
· In total, there are two CQI tables for URLLC CQI reporting
· The first table for URLLC CQI reporting is the same as the existing 64QAM CQI table without any change, which is for BLER target 10-1 for URLLC
· Note: this means the agreement on “Highest spectral efficiency for CQI based on 10-1 BLER target for URLLC is no more than 873/1024*6” is overturned
· The new table will have entries corresponding to BLER target 10-5
· For CSI reporting, the CQI field is 4-bit.
Agreements:
· For BLER 10-5, 
· Companies are encouraged to perform simulations for the new CQI table for URLLC, including
· The lowest SE entry 
· E.g., 30~50/1024*2
· Note that the highest SE entry of no more than 772/1024*6 is already agreed
· Consider using approximately equally spaced SNR values
· Other options are not precluded
· Whether or not some existing CQI entries for BLER 10-1 can be reused
· Consider exsiting CQI entires when applicable
· In total 15 CQI entries (+1 OOR entry)
In this contribution, we present a new CQI table and a new MCS table for URLLC. As part of MCS table design, we also propose methods to facilitate achieving a desired transport-block size (TBS). 
[bookmark: _Ref513734941]Minimum Spectral-efficiency CQI Entry
In the current CQI design for LTE and NR EMBB channels, the target BLER of interest is around 10%, which is the preferred operating point for 1st HARQ transmission that maximizes user throughput (and also it is easier for an gNB outerloop to track to achieve such a target BLER). For URLLC, the CQI table should be designed for lower target BLER. More specifically, for eMBB, the lowest sustainable throughput can be achieved with spectral efficiency much lower than the lowest CQI/MCS spectral efficiency by relying on HARQ retransmissions. However, for URLLC, it is desirable to use fewer HARQ retransmissions to reduce latency. Therefore, the CQI/MCS corresponding to the first transmission is expected to have lower spectral efficiency (SE) to achieve high reliability with a limited number of HARQ transmissions. To meet URLLC latency requirements the target BLER might need to be reached with two transmissions instead of four. Setting the minimum spectral efficiency in the URLLC CQI table to half of that of the EMBB 64-QAM CQI table helps in achieving this goal since this likely to be the cell edge and transmission power cannot be further boosted.
However, there is a limit on how small the minimum SE value can become while remaining an effective tool to achieve high reliability. Channel estimation performance is degraded as the channel quality degrades. The very low SE values will be used for those degraded channels. In a latency constrained service such as URLLC, those very low SE value might not be usable for many TBS values. Therefore, a minimum SE value of 2*39/1024 in the CQI table is sufficient as will be shown in this section.
For a single-shot transmission to be successful, both PDCCH and PDSCH (or PDCCH and PUSCH) must be successfully decoded. The minimum SE entry in CQI and MCS tables will most likely be used either as a single-shot transmission or as the last retransmission in a multi-shot transmission. In both cases, the system is efficiently utilized when PDCCH and PDSCH (or PDCCH and PUSCH) have comparable reliability. Therefore, when choosing the minimum SE entry in CQI and MCS table, we target similar reliability between the Phy channels.
Figure 1 compares the performance of PDCCH with a 40-bit (+24-bit CRC) DCI and AL16 with PDSCH with 256-bit (+16-bit CRC) TB and different SE values with QPSK modulation. The channel is TDL-A with 30 ns delay spread, the LDPC decoder uses 50 iterations of flooding BP, the polar decoder uses a size-8 list, and practical channel estimation is used. From the figure, it can be observed that SE=40/1024*2 provides comparable performance to PDCCH.
Observation 1: A minimum SE value of 39/1024*2 for data transmission has comparable performance to PDCCH with 40-bit DCI size and AL16.
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[bookmark: _Ref513566742]Figure 1 Performance of PDSCH in a 4-symbol mini-slot with a 256-bit TB and 1 DMRS symbol.
Another aspect to consider when determining the minimum spectral efficiency is the number of RBs that need to be allocated to achieve the target SE. The required allocation to reach a target SE is shown in Figure 2 for 2- and 4-symbol mini-slots and a 256-bit TB. It can be observed that SE = 30/1024*2 requires approximately 30% more resources than SE = 39/1024*2, increasing bandwidth requirements and reducing the number of UEs than can be scheduled in a given bandwidth. As discussed earlier, the system reliability is limited by PDCCH reliability for those data channel SE values. Therefore, the reduction in SE below 39/1024*2 and the associated increase in resource allocation will not improve system reliability does not bring an equivalent increase in overall system reliability.
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[bookmark: _Ref513733938]Figure 2 Number of allocated RBs required to reach a target SE with a 256-TB using 2- and 4-symbol mini-slots
Given the performance and resource utilization results associated with the minimum SE value, we propose the following:
Proposal 1: The minimum SE in the URLLC CQI table should be 2*39/1024 (half of that of the EMBB table).
[bookmark: _Ref513755121]CQI Table Design for URLLC
To achieve higher reliability in URLLC, low spectral efficiency is expected to be used frequently. The CQI table for EMBB however has coarse granularity in the low SE region, leading to potentially inefficient resource allocation since the number of RBs allocated is more sensitive to the target SE in the low SE region. Figure 1 shows the number of allocated RBs at a given SE for different payload sizes, ranging from 256 to 1600 bits, where the payload size excludes the TB CRC. We can observe that in the low SE region, the number of RBs changes significantly even with a small variation in SE. However, the value stays almost the same when SE is high. 
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[bookmark: _Ref506385340]Figure 3 Number of allocated RBs for different payload sizes; 16 bits TB CRC and 2 symbol mini-slot

Observation 2: The number of allocated RBs is very sensitive to variation in SE in the low SE region, but not in the high SE region.
The coarse granularity in the low SE region would lead to large variation in the number of RBs allocated, resulting in either inefficient resource allocation or higher probability of transmission failures due to insufficient resource allocation, which increases latency.
Observation 3: The CQI table for EMBB has coarse granularity in low SE, which can result in either inefficient resource allocation or more transmission failures due to insufficient resource allocation.
To maintain the same size for the CQI table in URLLC as in EMBB, coarser granularity can be used in the higher SE region, where the number of allocated RBs is not very sensitive to the target SE as shown in Figure 1.
Proposal 2: The CQI table for URLLC should take into consideration the sensitivity of RB allocation with respect to SE.
In addition, the granularity of the allocated RBs for URLLC data traffic is important from a system point of view, as low SE cell-edge UEs consume most of the system resources and have bigger impact on both URLLC capacity and overall spectral efficiency, while high SE cell-center UEs consume less resource and have less impact on system capacity and efficiency.
Proposal 3: The CQI table for URLLC should have finer SE granularity in the low SE region and coarser granularity in the high SE region.
Based on these design requirements, an example CQI table for URLLC is shown in Table 1. Compared with the EMBB CQI table (reproduced in Table 2), the minimum SE is reduced from 0.1523 to 0.0762. The table has fewer entries with high SE and more entries with low SE than the EMBB table as well. Additionally, the difference in number of allocated RBs between adjacent CQI entries does not exceed 30 RBs for smaller TBS values. New entries in the example table compared to the EMBB 64-QAM table (reused for the 10% BLER target in URLLC) are highlighted. 
[bookmark: _Ref506386419][bookmark: _Ref506386413]Table 1 4-bit CQI table for URLLC
	CQI index
	modulation
	code rate x 1024
	efficiency

	0
	out of range

	1
	QPSK
	39
	0.0762

	2
	QPSK
	52
	0.1016

	3
	QPSK
	62
	0.1211

	4
	QPSK
	78
	0.1523

	5
	QPSK
	96
	0.1875

	6
	QPSK
	120
	0.2344

	7
	QPSK
	142
	0.2773

	8
	QPSK
	193
	0.3770

	9
	QPSK
	308
	0.6016

	10
	     QPSK
	449
	0.8770

	11
	QPSK
	602
	1.1758

	12
	16QAM
	378
	1.4766

	13
	16QAM
	616
	2.4063

	14
	64QAM
	567
	3.3223

	15
	64QAM
	772
	4.5234



[bookmark: _Ref506473588]Table 2 4-bit CQI table for 10% BLER target [2]
	CQI index
	modulation
	code rate x 1024
	efficiency

	0
	out of range

	1
	QPSK
	78
	0.1523

	2
	QPSK
	120
	0.2344

	3
	QPSK
	193
	0.3770

	4
	QPSK
	308
	0.6016

	5
	QPSK
	449
	0.8770

	6
	QPSK
	602
	1.1758

	7
	16QAM
	378
	1.4766

	8
	16QAM
	490
	1.9141

	9
	16QAM
	616
	2.4063

	10
	64QAM
	466
	2.7305

	11
	64QAM
	567
	3.3223

	12
	64QAM
	666
	3.9023

	13
	64QAM
	772
	4.5234

	14
	64QAM
	873
	5.1152

	15
	64QAM
	948
	5.5547



Figure 2 illustrates the number of RBs corresponding to SE for the entries in the example CQI table using a 2-symbol mini-slot. The payload size is 256 bits excluding 16 bits TB CRC. For larger TB sizes, 4 symbol mini-slot is required to support very low SE. In Figure 3 we show the number of required RBs with a 1200 bits payload size and 4 symbol mini-slot at the SE values from the example table. Figure 4 shows the block error rate of NR LDPC codes with modulation order and code rate corresponding to the URLLC CQI Table (Table 1). The payload size is approximately 768 bits excluding 16 bits CRC, and 3 symbol mini-slot is considered. We can observe that at target block error rate 10^(-5), the gap of achievable SNR between consecutive curves at low SE is almost uniform at 1 dB. The gap increases at higher SE.
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[bookmark: _Ref506398083][bookmark: _Ref506398073]Figure 4 Number of RBs corresponding to the SEs in the CQI table; the payload size is 256 bits excluding a 16 bit TB CRC; 2 symbol mini-slot
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[bookmark: _Ref506469104][bookmark: _Ref506478124]Figure 5 Number of RBs corresponding to the SEs in the CQI table; payload size is 1200 bits excluding 16 bits CRC; 4 symbol mini-slot
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[bookmark: _Ref510799213][bookmark: _Ref510799202]Figure 6 Performance corresponding to CQI table for URLLC with practical channel estimation; payload size is approximately 768 bits excluding 16 bits CRC; 4 symbol mini-slot (with frontloaded DMRS and practical channel estimation over 2RB bundling)
MCS Table Design for URLLC
The minimum SE entry from the CQI table is not included in the MCS tables of EMBB, since it is expected that system will achieve that SE with retransmission. URLLC is expected to have high reliability in the first transmission in addition to subsequent ones. Therefore, the minimum SE entry in the CQI table should be included in the URLLC MCS table.
Proposal 4: The minimum SE entry in the CQI table is included in the MCS table in URLLC.
Number of MCS Tables for URLLC
The performance characteristics of PDSCH and PUSH with CP-OFDM transmissions differ from those of PUSH with transform precoding as shown in [4] and [5]. Namely, for PUSCH with transform precoding, better performance is obtained when transition between modulation order is performed at higher code rates then in the CP-OFDM case. Therefore, it is beneficial to have a different MCS table for PUSCH with transform precoding as is done for EMBB.
Proposal 5: PUSCH with transform precoding should have a separate MCS table from CP-OFDM transmission.
It was agreed for URLLC to support a maximum modulation order of 64-QAM instead of both 256-QAM and 64-QAM as in EMBB. Therefore, maximum modulation order will always be the same and will not require additional MCS tables.
Having multiple MCS tables, all with the same maximum modulation order, for different BLER targets or different channel conditions requires indicating the table associated with the grant to the UE. This choice can be either semi-statically configured or dynamically signalled. Semi-static selection of the MCS table has high latency that is inconsistent with the low latency requirements of URLLC and unable to accommodate rapidly changing BLER targets or channels. Dynamically signalling the MCS table on the other hand, increases DCI overhead, which is highly undesirable since URLLC is expected to have the same DCI as EMBB.
Observation 4: Semi-static selection of the MCS table increases latency.
Observation 5: Dynamic selection of the MCS table increases DCI overhead.
The main motivation for having multiple MCS table per waveform is to increase the SE range covered by the tables. This can also be achieved with a single MCS table with a wide SE range and non-uniform SE distribution. As discussed in Section 3 and shown in Figure 3, the number of allocated RBs at a given SE becomes less sensitive to SE as the SE value increases, especially for payload sizes expected to be typical in URLLC with 1ms transmission latency. As a result, the differences in the allocated resources between high-SE MCS entries will be small and fine-granularity in SE in that range will not bring significant benefits to the scheduler. Meanwhile, differences in SE in the low-SE range lead to large differences in allocated resources and fine-granularity in the MCS table in that range enables the scheduler to more efficiently allocate resources and meet the desired performance target.
Observation 6: A single MCS table for URLLC with non-uniform SE granularity and wide SE range for enables efficient resource allocation and good performance.
Proposal 6: Only one MCS table per waveform is supported for URLLC.
Proposal 7: An MCS table introduced for URLLC should have finer SE granularity in the low SE region and coarser granularity in the high SE region.
Maximum Spectral Efficiency
A UE supporting URLLC can report CQI with SE up to 948/1024*6 for the 10-1 BLER target and SE no higher than 772/1024*6 for the 10-5 BLER target. To provide the scheduler with the flexibility to use high spectral efficiency to reach the 10-1 BLER, for a first transmission for example, the URLLC MCS table should contain the highest supported SE from the CQI tables. It should be noted that since the UE only reports CQI with a maximum SE of 772/1024*6 for the 10-5 BLER target, it is not expected to achieve that BLER for any higher SE MCS even if the they are included in the MCS table.
Proposal 8: The maximum SE entry in the MCS table is 948/1024*6.
Achieving a Target TBS
The TBS in NR is a function of the product  and , where  is the approximate number of allocated REs,  the target coding rate from MCS,  the modulation order, and  the number of layers [2]. One aspect of the TBS determination procedure is that in some cases there could be a limited number of available MCS entries that can achieve a target TBS with a given allocation. Providing additional scheduler flexibility for URLLC would help the system achieve the target performance within the latency constraints of URLLC. The implicit MCS entries provide this flexibility for retransmission, but not initial transmission. 
For some URLLC deployments, such as industrial automation and control applications, certain TBS value are likely to be dominant. In those cases, the TBS can be directly indicated to the UE with little overhead. 
One method of explicit TBS indication that also preserves full TBS flexibility is to associate some MCS entries, denoted target-TBS entries, with configurable TBS values. The target-TBS entries are similar to the implicit MCS entries in that they do not define a target code rate, the difference between the two is the target-TBS indicate that the TBS value is obtained from an RRC parameter instead from a previous transmission. This enables the TBS to be maintained during retransmission without concerns about DTX-to-NACK errors. Another benefit of target-TBS entries is that they enable first transmission and subsequent retransmissions of TBs of a common size with a wide range of SE and allocation, greatly increasing scheduler flexibility. The modulation order for target-TBS entries in the URLLC MCS table can also be configurable with the TBS.
Observation 7: Target-TBS entries in the MCS table significantly increase scheduler flexibility.
Observation 8: Target-TBS entries in the MCS table are not affected by DTX-to-NACK errors.
Proposal 9: Utilize Target-TBS entries in the URLLC MCS table.
CP-OFDM MCS Table
[bookmark: _Ref511289672]An example of MCS table for URLLC is given in Table 3. In comparison to the EMMB 64-QAM MCS table, Table 3 has more entries in the low SE regime. Entries with similar SE at the transition between modulation orders are included to provide the scheduler with additional flexibility. Figure 5 shows the corresponding performance over AWGN. The gap of achievable SNR between consecutive curves at low to middle SE is almost uniform at 1 dB, and is approximately 2 dB at high SE. MCS entries with overlapping SE are also included at the transition points between modulation order to provide the schedule with choice of modulation scheme adaptable to different channel conditions.
Proposal 10: Adopt the following MCS table for URLLC when CP-OFDM is used:
[bookmark: _Ref511290838]Table 3 MCS table for CP-OFDM
	MCS Index
IMCS
	Modulation Order
 Qm
	Target code Rate x [1024]
R
	Spectral efficiency

	0
	2
	39
	0.0762

	1
	2
	52
	0.1016

	2
	2
	62
	0.1211

	3
	2
	78
	0.1523

	4
	2
	96
	0.1875

	5
	2
	120
	0.2344

	6
	2
	142
	0.2773

	7
	2
	193
	0.3770

	8
	2
	248
	0.4844

	9
	2
	308
	0.6016

	10
	2
	376
	0.7344

	11
	2
	449
	0.8770

	12
	2
	519
	1.0137

	13
	2
	602
	1.1758

	14
	2
	670
	1.3086

	15
	2
	756
	1.4766

	16
	4
	378
	1.4766

	17
	4
	510
	1.9922

	18
	4
	616
	2.4063

	19
	4
	735
	2.8711

	20
	4
	850
	3.3203

	21
	6
	567
	3.3223

	22
	6
	674
	3.9492

	23
	6
	772
	4.5234

	24
	6
	873
	5.1152

	25
	6
	948
	5.5547

	26
	Target-TBS

	27
	Target-TBS

	28
	Target-TBS

	29
	2
	reserved

	30
	4
	reserved

	31
	6
	reserved
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[bookmark: _Ref511290929]Figure 7 Performance corresponding to MCS table for URLLC with practical channel estimation; payload size is approximately 768 bits excluding 16 bits CRC; 4 symbol mini-slot (with frontloaded DMRS and practical channel estimation over 2RB bundling)

PUSCH with Transform Precoding MCS Table
As shown in [4] and [5], PUSCH with transform precoding exhibits difference performance characteristics at modulation order transition compared to CP-OFDM and performance loss of 1 dB can occur if this is not accounted for in MCS table design. Based on the performance results in [5], the MCS entries with ,  378/1024 and  ,  567/1024 are not included in the PUSCH with transform precoding MCS table for URLLC.
For PUSCH with transform precoding, the EMBB table supports using pi/2 BPSK for entries with spectral efficiency . Following a similar principle, we obtain Table 4, where  for pi/2 BPSK and  for QPSK. In [6], we include a text proposal on how the value of  is arrived at.
Proposal 11: Adopt the following MCS table PUSCH with transform precoding in URLLC:
[bookmark: _Ref511618659]Table 4 MCS table for PUSCH with transform precoding.
	MCS Index
IMCS
	Modulation Order
 Qm
	Target code Rate x [1024]
R
	Spectral efficiency

	0
	q
	78/q
	0.0762

	1
	q
	104/q
	0.1016

	2
	q
	124/q
	0.1211

	3
	q
	156/q
	0.1523

	4
	q
	192/q
	0.1875

	5
	q
	240/q
	0.2344

	6
	q
	284/q
	0.2773

	7
	2
	193
	0.3770

	8
	2
	248
	0.4844

	9
	2
	308
	0.6016

	10
	2
	376
	0.7344

	11
	2
	449
	0.8770

	12
	2
	519
	1.0137

	13
	2
	602
	1.1758

	14
	2
	670
	1.3086

	15
	2
	756
	1.4766

	16
	4
	510
	1.9922

	17
	4
	616
	2.4063

	18
	4
	735
	2.8711

	19
	4
	850
	3.3203

	20
	6
	674
	3.9492

	21
	6
	772
	4.5234

	22
	6
	873
	5.1152

	23
	6
	948
	5.5547

	24
	Target-TBS

	25
	Target-TBS

	26
	Target-TBS

	27
	Target-TBS

	28
	q
	reserved

	29
	2
	reserved

	30
	4
	reserved

	31
	6
	reserved




Conclusion
Observation 1: A minimum SE value of 39/1024*2 for data transmission has comparable performance to PDCCH with 40-bit DCI size and AL16.
Observation 2: The number of allocated RBs is very sensitive to variation in SE in the low SE region, but not in the high SE region.
Observation 3: The CQI table for EMBB has coarse granularity in low SE, which can result in either inefficient resource allocation or more transmission failures due to insufficient resource allocation.
Observation 4: Semi-static selection of the MCS table increases latency.
Observation 5: Dynamic selection of the MCS table increases DCI overhead.
Observation 6: A single MCS table for URLLC with non-uniform SE granularity and wide SE range for enables efficient resource allocation and good performance.
Observation 7: Target-TBS entries in the MCS table significantly increase scheduler flexibility.
Observation 8: Target-TBS entries in the MCS table are not affected by DTX-to-NACK errors.
Proposal 1: The minimum SE in the URLLC CQI table should be 2*39/1024 (half of that of the EMBB table).
Proposal 2: The CQI table for URLLC should take into consideration the sensitivity of RB allocation with respect to SE.
Proposal 3: The CQI table for URLLC should have finer SE granularity in the low SE region and coarser granularity in the high SE region.
Proposal 4: The minimum SE entry in the CQI table is included in the MCS table in URLLC.
Proposal 5: PUSCH with transform precoding should have a separate MCS table from CP-OFDM transmission.
Proposal 6: Only one MCS table per waveform is supported for URLLC.
Proposal 7: An MCS table introduced for URLLC should have finer SE granularity in the low SE region and coarser granularity in the high SE region.
Proposal 8: The maximum SE entry in the MCS table is 948/1024*6.
Proposal 9: Utilize Target-TBS entries in the URLLC MCS table.
Proposal 10: Adopt the following MCS table for URLLC when CP-OFDM is used:
	MCS Index
IMCS
	Modulation Order
 Qm
	Target code Rate x [1024]
R
	Spectral efficiency

	0
	2
	39
	0.0762

	1
	2
	52
	0.1016

	2
	2
	62
	0.1211

	3
	2
	78
	0.1523

	4
	2
	96
	0.1875

	5
	2
	120
	0.2344

	6
	2
	142
	0.2773

	7
	2
	193
	0.3770

	8
	2
	248
	0.4844

	9
	2
	308
	0.6016

	10
	2
	376
	0.7344

	11
	2
	449
	0.8770

	12
	2
	519
	1.0137

	13
	2
	602
	1.1758

	14
	2
	670
	1.3086

	15
	2
	756
	1.4766

	16
	4
	378
	1.4766

	17
	4
	510
	1.9922

	18
	4
	616
	2.4063

	19
	4
	735
	2.8711

	20
	4
	850
	3.3203

	21
	6
	567
	3.3223

	22
	6
	674
	3.9492

	23
	6
	772
	4.5234

	24
	6
	873
	5.1152

	25
	6
	948
	5.5547

	26
	Target-TBS

	27
	Target-TBS

	28
	Target-TBS

	29
	2
	reserved

	30
	4
	reserved

	31
	6
	reserved



Proposal 11: Adopt the following MCS table PUSCH with transform precoding in URLLC:
	MCS Index
IMCS
	Modulation Order
 Qm
	Target code Rate x [1024]
R
	Spectral efficiency

	0
	q
	78/q
	0.0762

	1
	q
	104/q
	0.1016

	2
	q
	124/q
	0.1211

	3
	q
	156/q
	0.1523

	4
	q
	192/q
	0.1875

	5
	q
	240/q
	0.2344

	6
	q
	284/q
	0.2773

	7
	2
	193
	0.3770

	8
	2
	248
	0.4844

	9
	2
	308
	0.6016

	10
	2
	376
	0.7344

	11
	2
	449
	0.8770

	12
	2
	519
	1.0137

	13
	2
	602
	1.1758

	14
	2
	670
	1.3086

	15
	2
	756
	1.4766

	16
	4
	510
	1.9922

	17
	4
	616
	2.4063

	18
	4
	735
	2.8711

	19
	4
	850
	3.3203

	20
	6
	674
	3.9492

	21
	6
	772
	4.5234

	22
	6
	873
	5.1152

	23
	6
	948
	5.5547

	24
	Target-TBS

	25
	Target-TBS

	26
	Target-TBS

	27
	Target-TBS

	28
	q
	reserved

	29
	2
	reserved

	30
	4
	reserved

	31
	6
	reserved
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Appendix
The simulation assumptions used in Section 2 are summarized in the table below.
Table 3 Data transmission simulation assumptions in Section 2
	Parameter
	Value

	Channel 
	TDL-A, realistic correlation across transmissions

	Delay spread 
	30 ns

	Doppler
	12 Hz

	SCS
	30 Khz

	# Rx antenna
	2

	# Tx antenna
	2

	Mini-slot length
	4 OFDM symbol with front-loaded DMRS (1 port)

	Channel estimation
	MMSE across 4 RBs

	VRB-to-PRB mapping
	off

	Allocation
	Localized

	PDSCH payload size
	272 bits including CRC
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