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Discussion and Decision
1 Introduction

In Rel-17 WI for IoT enhancements [1], one objective is to specify 16-QAM support for NB-IoT as described below –

· Specify 16-QAM for unicast in UL and DL, including necessary changes to DL power allocation for NPDSCH and DL TBS. This is to be specified without a new NB-IoT UE category. For DL, increase in maximum TBS of e.g. 2x the Rel-16 maximum, and soft buffer size will be specified by modifying at least existing Category NB2. For UL, the maximum TBS is not increased. 

· Extend the NB-IoT channel quality reporting based on the framework of Rel-14-16, to support 16-QAM in DL. 

In RAN1#102e, the following agreements were made –

Agreement

At least for standalone and guard-band deployments, the maximum TBS to support 16-QAM for unicast in DL is select one option from following:

· Option 1: 4968 bits with ISF=7

· Option 2: 5072 bits with ISF=7

· Option 3: 5736 bits with ISF=7

· FFS on ISF>7 for this maximum TBS

FFS for inband deployments

Agreement

Further study on TBS/MCS table design, resource assignment and TBS allocation to support 16QAM in DL considering at least:

· MCS field size
· Achievable code rates
· Avoidance of link-adaptation issues (i.e., large SINR differences between different entries within one TBS row or between different entries in adjacent TBS rows)

· The break point between different modulation schemes

· Impacts of deployment modes

· Indication of modulation scheme for retransmissions

· Applicability of repetitions

· UE data rate
Agreement
Further study on TBS/MCS table design, resource assignment and TBS allocation to support 16QAM in UL based at least on the following:

· MCS field size
· Achievable code rates
· Avoidance of link-adaptation issues (i.e., large SINR differences between different entries within one TBS row or between different entries in adjacent TBS rows)

· Throughput/UE data rate increase while keeping the max TBS from Rel-16

· The break point between different modulation schemes

· Indication of modulation scheme for retransmissions

· Applicability of repetitions

· Applicability to different number of subcarriers

Agreement

For DL power allocation, support signaling the ratio of NPDSCH EPRE to NRS EPRE. FFS signaling details, including how/whether to signal the ratio for the following cases

· NPDSCH in symbols without NRS and CRS
· NPDSCH in symbols with CRS (only for “In-band” deployment)
· NPDSCH in symbols with NRS
In this contribution, we discuss 16-QAM support in unicast for DL and UL of NB-IoT.
2 16-QAM Support 
In NB-IoT, 16-QAM can be used to increase peak data rates as well as improve spectral efficiency for UEs. Typically, 16-QAM requires SNR that is better than 10 dB, which limits its applicability to only UEs in good radio condition. According to the Rel-17 WID [1], 16-QAM would be introduced without any increase in the maximum supported TBS in the UL. However, higher maximum TBS in the DL can be considered by modifying at least the existing Category NB2 UE. If, e.g. the maximum TBS in the DL is increased by 2x (i.e. approximately 2x2536 bits), then the DL peak data rate using 2 HARQ processes can be increased to approximately 300 kbps.
Naturally, support for 16-QAM would be dependent on the UE capability since it is expected that this functionality will be optional at the UE side. Thus, it is proposed that 16-QAM support by UE is indicated by UE capability signaling.
Proposal 1: Support of 16-QAM by UE is indicated by UE capability signalling.

In addition, only UE in CONNECTED mode would have access to and be configured with this feature. And as noted, not all UEs would benefit from this feature (e.g. coverage-limited UEs would likely not be configured to use 16-QAM). Therefore, it is proposed that 16-QAM is configured via UE-specific RRC signaling. 
Proposal 2: 16-QAM feature is configured (e.g. enabled/disabled) via UE-specific RRC signalling.
One issue is whether 16-QAM can be configured separately for DL and UL transmissions. According to the WID, 16-QAM would be introduced without any increase in the maximum supported TBS in the UL. This means that it may be possible to update legacy UE to support 16-QAM in the UL if the required EVM can already be satisfied or if Tx hardware can be easily updated. On the otherhand, for DL, the maximum TBS and soft buffer size will be increased. This would require significant hardware update. As a result, there may be UEs that can support 16-QAM in the UL but not the DL. Therefore, it is proposed to consider separate 16-QAM capability signalling and configuration for UL and DL.
Proposal 3: Consider separate 16-QAM capability signalling and configuration for UL and DL.
3 Downlink
In the downlink, the following issues need to be considered when 16-QAM is supported –
· Maximum TBS e.g. 2x the Rel-16 maximum

· TBS table modification

· DCI modification

· Power allocation

· Channel quality reporting

Maximum TBS
In RAN1#102e, the following options were listed as the maximum TBS for stand-alone and guard-band operation modes:

· Option 1: 4968 bits with ISF=7

· Option 2: 5072 bits with ISF=7

· Option 3: 5736 bits with ISF=7

In Rel-16, the maximum TBS is 2536 bits using QPSK modulation. With the introduction of 16-QAM, an increase in the maximum TBS approximately on the order of 2x would be appropriate. In this case, a maximum TBS value of 4968 can be used. This value was chosen using the legacy LTE MCS table based on the column entries corresponding to the current ISF = 7 column. Note that the maximum coding rate is ~0.84 in this case. While the coding rate is high, this is approximately the same as the maximum legacy coding rate, which can already be handled in both the network and UE. For TBS value of 5072, this is double the size of 2536. However, for this TBS value, there is no corresponding entry in the LTE TBS table for ISF = 7 that can be used. In addition, the coding rates for 4968 and 5072 are very similar and therefore performance would be approximately the same. Hence, TBS of 5072 is not preferred. For TBS value of 5736, the maximum coding rate would be 0.95, which would be extremely high. In LTE, the maximum coding rate that can be supported is 0.93. UE will automatically assume the packet is in error for any coding rate above this. For TBS of 5736, the coding rate may be higher than 0.93 and therefore this option is not preferred.
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Figure 1. NPDSCH performance with 16-QAM.
Figure 1 illustrates NPDSCH performance for 16-QAM with coding rate of 0.84 and 0.95. It can be seen that SNR of 20 dB or greater is required, and there is an error floor at high coding rates. In addition, the floor for coding rate of 0.95 seems to be higher than at 0.84. Therefore, it is preferred to keep the maximum TBS value to 4968 inline with the existing maximum coding rate.

Based on the above discussion, we observed –

· Maximum TBS of 5072 is not preferred since there is no corresponding entry in the LTE table for this value and the coding rate and peak data rate is very similar to TBS of 4968.

· Maximum TBS of 5736 is not preferred since the coding rate is too high (close to or exceeding the LTE limit of 0.93) and performance is significantly worse than TBS of 4968.

Therefore, we propose to have maximum TBS of 4968 in the downlink for stand-alone and guard-band operation modes. Naturally, the new maximum TBS will be applicable to UEs that support either 1 or 2 HARQ processes.
Proposal 4: For stand-alone and guard-band deployments, the maximum TBS to support 16-QAM for unicast in DL is 4968 bits for both 1-HARQ and 2-HARQ UEs.
For in-band deployment, the maximum TBS value is 1736 bits. By doubling this value, the maximum TBS would be 3472. From the existing LTE TBS table, the closest entry would be 3624, which would result in a coding rate of 0.79 when two OFDM symbols are reserved for control and the eNB has two antenna ports. This maximum coding rate is still below the 0.84 coding rate for stand-alone and guard-band deployments. Therefore, it is proposed to support maximum TBS value of 3624 for in-band.
Proposal 5: For in-band deployment, the maximum TBS to support 16-QAM for unicast in DL is 3624 bits for both 1-HARQ and 2-HARQ UEs.
TBS Table
For the TBS table, the proposal is to extend the current NB-IoT table as shown in Table 1 (16-QAM entries are shown in red). This was done by adding equivalent entries from the legacy LTE table in 36.213 until the maximum TBS of ~2x for each column is achieved. This reuses existing entries from 36.213 and maintains approximately the same equivalent coding rate for the added entries as in the QPSK case.
Note that currently the MCS field in the DCI has 4 bits which can support 16 entries. Without increasing the size of this field, only two additional rows in addition to the legacy table can be supported. This, however, is not sufficient to support potential 16-QAM entries that will capture the full extended coding range. Although it is possible that some entries in the legacy table are replaced with 16-QAM entries, we’d lose scheduling flexibility available from legacy system. Therefore, given that full flexibility can be achieved with just an increase of 1 bit in the MCS field, it is better to maintain full flexibility.
Table 1. DL TBS table with 16-QAM.
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	0
	1
	2
	3
	4
	5
	6
	7

	0
	16
	32
	56
	88
	120
	152
	208
	256

	1
	24
	56
	88
	144
	176
	208
	256
	344

	2
	32
	72
	144
	176
	208
	256
	328
	424

	3
	40
	104
	176
	208
	256
	328
	440
	568

	4
	56
	120
	208
	256
	328
	408
	552
	680

	5
	72
	144
	224
	328
	424
	504
	680
	872

	6
	88
	176
	256
	392
	504
	600
	808 
	1032 

	7
	104
	224
	328
	472
	584
	680
	968 
	1224 

	8
	120
	256
	392
	536
	680
	808 
	1096 
	1352 

	9
	136
	296
	456
	616
	776 
	936 
	1256 
	1544 

	10
	144
	328
	504
	680
	872 
	1032 
	1384 
	1736 

	11
	176
	376
	584
	776 
	1000 
	1192 
	1608 
	2024 

	12
	208
	440
	680
	904 
	1128 
	1352 
	1800 
	2280 

	13
	224 
	488 
	744 
	1032
	1256 
	1544 
	2024 
	2536 

	14
	256
	552
	840
	1128
	1416
	1736
	2280
	2856

	15
	280
	600
	904
	1224
	1544
	1800
	2472
	3112

	16
	328
	632
	968
	1288
	1608
	1928
	2600
	3240

	17
	336
	696
	1064
	1416
	1800
	2152
	2856
	3624

	18
	376
	776
	1160
	1544
	1992
	2344
	3112
	4008

	19
	408
	840
	1288
	1736
	2152
	2600
	3496
	4264

	20
	440
	904
	1384
	1864
	2344
	2792
	3752
	4584

	21
	488
	1000
	1480
	1992
	2472
	2984
	4008
	4968


Proposal 6: Keep all existing MCS values in the TBS table and extend the TBS table to support 16-QAM. The TBS table for DL 16-QAM is given in Table 1.

16-QAM Breakpoint
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Figure 2. NPDSCH performance with 16-QAM.
Figure 2 illustrates link-level performance for stand-alone case. It is seen that, for the same I_TBS and I_SF, QPSK performs better than 16-QAM by about 0.5-0.8 dB at the 10% BLER operating point. Therefore, it is better to use QPSK as long as the coding rate can support it. Based on the performance results and the proposed TBS table in Table 1, the following analysis is made. For stand-alone and guard-band deployments, the coding rate for I_TBS = 13 is 0.84. If we use QPSK with I_TBS = 14, the coding rate would be 0.95 which would be too high. Therefore, I_TBS = 14 is a natural break-point for 16-QAM.
Proposal 7: For stand-alone and guard-band deployments, the break-point for 16-QAM in DL is I_TBS ≥ 14 based on Table 1.

For in-band, the coding rate for I_TBS = 10 is 0.85. If we use QPSK with I_TBS = 11, the coding rate would be 0.98 which would be too high. Therefore, I_TBS = 11 is a natural break-point for 16-QAM.

Proposal 8: For in-band deployment, the break-point for 16-QAM in DL is I_TBS ≥ 11 based on Table 1.

DCI Modification
Previously, the MCS field in the DCI has 4 bits. With the addition of new TBS entries in the table, 5 bits would be required to address all entries. Of course, it is possible that 4 bits are still used by removing some entries from the legacy table, or to use a different table for UE configured with 16-QAM feature. For example, we can remove rows corresponding to ITBS 0 to 3. This would allow us to add 6 rows containing new 16-QAM entries. Since UEs that will be configured for 16-QAM are generally in good radio condition, those MCS levels are not likely to be used in practice. However, adding 1 bit to the DCI is much simpler and unlikely to affect DCI decoding performance for UEs that are in good radio condition. Figure 3 shows the performance of DCI N0/N1 (with 39 bits) when 1 additional bit is added. From the figure, it is seen that performance is very similar between the two cases. At the 1% BLER operating point, about 0.06 dB higher SNR is required to support 1 more bit in the DCI. 
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Figure 3. NPDCCH performance with 1 additional bit.
Increasing the MCS field to 5 bits preserves the full scheduling flexibility for UEs that have been configured with 16-QAM. This means all existing MCS values can be supported. Therefore, it is proposed to increase the size of the MCS field in the DCI format N1 to 5 bits. Furthermore, this DCI would only be used in the USS since transmission in the CSS would also apply to UE that does not support this feature.
Proposal 9: The size of the MCS field in DCI N1 in UE-specific search space is increased to 5 bits.

Channel Quality Report
For the scheduler to efficiently utilize 16-QAM modulation, channel quality information must be available at the eNB. The channel quality information can be used to both (1) determine whether to use 16-QAM and (2) select appropriate MCS level for the UE. In legacy NB-IoT, channel quality report can be provided in Msg3. However, the reporting is based on the number of repetitions required to achieve 1% BLER for the NPDCCH. For 16-QAM, however, this metric is not suitable as any UE that is suitable for 16-QAM will not require NPDCCH repetition. Furthermore, there would not be a way for the eNB to select the appropriate MCS level based on the existing definition. 
In LTE, UE reports CQI which it determines based on PDSCH transport block error probability not exceeding 10%. An example of the LTE CQI table for eMTC in shown in Table 2.
Table 2. 4-bit CQI Table (LTE).

	CQI index
	modulation
	code rate x 1024
	repetition

	0
	out of range

	1
	QPSK 
	56
	32

	2
	QPSK 
	207
	16

	3
	QPSK 
	266
	4

	4
	QPSK
	195
	2

	5
	QPSK 
	142
	1

	6
	QPSK
	266
	1

	7
	QPSK 
	453
	1

	8
	QPSK
	637
	1

	9
	16QAM
	423
	1

	10
	16QAM 
	557
	1

	11
	16QAM
	696
	1

	12
	16QAM
	845
	1

	13
	64QAM
	651
	1

	14
	64QAM
	780
	1

	15
	64QAM
	888
	1


In the WID, one of the objective is to extend the NB-IoT channel quality reporting based on the framework of Rel-14-16, to support 16-QAM in DL. We see two potential areas here –

· Extend the channel quality report to cover the relevant spectral efficiency range for 16-QAM.
· Extend the channel quality report to UE in CONNECTED mode (in addition to Msg3).

Proposal 10: Study further channel quality reporting to support 16-QAM in DL.

Repetition
In the downlink, TBS greater than 2536 bits will be supported using 16-QAM modulation. In some cases, however, the SNR cannot support 16-QAM. In this case, we can take advantage of the higher supported TBS by scheduling 16-QAM with repetition. This is shown in Figure 4 below where I_TBS=18 is used with I_SF=7 and 2 repetitions. The throughput is 4008 bits/48 ms = 83.5 kbps, an improvement of 32% of Rel-16 data rate for this particular SNR level. Performance results using 16-QAM repetition is shown in Figure 5.
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Figure 4. Throughput calculation for Rel-17 NB-IoT UE using TBS = 4008.
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Figure 5. NPDSCH performance for 16-QAM with repetition.
Therefore, repetition should be supported for 16QAM in the downlink.
Proposal 11: Support 16-QAM with repetition in the DL.

In practice, using 16-QAM results in worse performance than using QPSK with higher coding rate due to the higher sensitivity of 16-QAM to noise and channel estimation error. Typically, QPSK requires ~1 dB less than 16-QAM for the same spectral efficiency. For instance, at 10% BLER, QPSK R=2/3 requires 3.6 dB while 16-QAM R=1/3 requires 4.4 dB in AWGN channel. Therefore, it would improve performance if we schedule using 16-QAM but the modulation is adjusted to QPSK as shown in Figure 6. In this case, the data rate is the same but using QPSK requires ~1dB less, so (1) performance improves for users with good enough SNR (i.e. lower BLER for the SNR) and (2) more users can enjoy this higher data rate (i.e. users with lower SNR can now be scheduled).
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Figure 6. Throughput calculation for Rel-17 NB-IoT UE using TBS = 4008.
Therefore, modulation adjustment should be supported when 16-QAM is scheduled with repetition.

Proposal 12: Support modulation adjustment to QPSK when 16-QAM is scheduled with repetition in the DL.

One method for modulation adjustment is that eNB can configure UE to support either 16-QAM with repetition or without repetition (e.g. via higher-layer configuration or DCI). If the UE is configured with 16-QAM without repetition, when the UE receives a DCI with the MCS indicating 16-QAM modulation and NPDSCH repetition > 1, it would determine the number of coded bits for rate matching based on the allocated resources (i.e., indicated I_TBS and I_SF values) but may use QPSK for the NPDSCH. 
To handle the high code rates, two options are posssible –

· The redundancy version is cycled between RV0 and RV2 in successive repetitions to provide incremental redundancy. This would require incremental redundancy to be supported in the DL.
· The larger TBS is mapped over 2*I_SF subframes then repeated instead of mapping to only the I_SF subframes then repeated.
4 Uplink
In the uplink, the following issues need to be considered when 16-QAM is supported without increasing the maximum supported TBS –

· TBS table modification

· DCI modification

· Sub-PRB allocation
TBS Table
For the TBS table, the proposal is to use the same table as for the downlink, subjected to the maximum TBS limitation of 2536 bits. This proposed new TBS table is given in Table 3.
Table 3. UL TBS table with 16-QAM.
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	0
	1
	2
	3
	4
	5
	6
	7

	0
	16
	32
	56
	88
	120
	152
	208
	256

	1
	24
	56
	88
	144
	176
	208
	256
	344

	2
	32
	72
	144
	176
	208
	256
	328
	424

	3
	40
	104
	176
	208
	256
	328
	440
	568

	4
	56
	120
	208
	256
	328
	408
	552
	680

	5
	72
	144
	224
	328
	424
	504
	680
	872

	6
	88
	176
	256
	392
	504
	600
	808 
	1032 

	7
	104
	224
	328
	472
	584
	680
	968 
	1224 

	8
	120
	256
	392
	536
	680
	808 
	1096 
	1352 

	9
	136
	296
	456
	616
	776 
	936 
	1256 
	1544 

	10
	144
	328
	504
	680
	872 
	1032 
	1384 
	1736 

	11
	176
	376
	584
	776 
	1000 
	1192 
	1608 
	2024 

	12
	208
	440
	680
	904 
	1128 
	1352 
	1800 
	2280 

	13
	224 
	488 
	744 
	1032
	1256 
	1544 
	2024 
	2536 

	14
	256
	552
	840
	1128
	1416
	1736
	2280
	

	15
	280
	600
	904
	1224
	1544
	1800
	2472
	

	16
	328
	632
	968
	1288
	1608
	1928
	
	

	17
	336
	696
	1064
	1416
	1800
	2152
	
	

	18
	376
	776
	1160
	1544
	1992
	2344
	
	

	19
	408
	840
	1288
	1736
	2152
	
	
	

	20
	440
	904
	1384
	1864
	2344
	
	
	

	21
	488
	1000
	1480
	1992
	2472
	
	
	


Proposal 13: Keep all existing MCS values in the TBS table and extend the TBS table to support 16-QAM. The TBS table for UL 16-QAM is given in Table 3.

DCI Modification
Similar to the discussion for the downlink, the proposal here is to increase the size of the MCS field in DCI N0 by 1 bit. This solution provides the most scheduling flexibility and has very low impact to the specification since both N0 and N1 formats are required to be of the same size. 
Proposal 14: The size of the MCS field in DCI N0 in UE-specific search space is increased to 5 bits.
16-QAM Breakpoint
Figure 2 illustrates link-level performance for the DL case. It is seen that, for the same I_TBS and I_SF, QPSK performs better than 16-QAM by about 0.5-0.8 dB at the 10% BLER operating point. Therefore, it is better to use QPSK as long as the coding rate can support it. Based on the performance results and the proposed TBS table in Table 1, the following analysis is made. For stand-alone and guard-band deployments, the coding rate for I_TBS = 13 is 0.88. If we use QPSK with I_TBS = 14, the coding rate would be 1 which would be too high. Therefore, I_TBS = 14 is a natural break-point for 16-QAM.

Proposal 15: The break-point for 16-QAM in UL is I_TBS ≥ 14 based on Table 3.

Repetition
In the uplink, there is no increase in TBS. So if 16-QAM is used with repetition, an equivalent QPSK MCS can be used instead. For example, instead of using I_TBS = 19 with 2 repetitions, we can use I_TBS = 12. In this case, QPSK modulation will perform better by approximately 1dB. Nonetheless, it may still be possible to use 16QAM with repetition to increase the throughput. It is, however, FFS whether this is really beneficial in the UL.
Proposal 16: FFS whether to Support 16-QAM with repetition in the UL.

Resource Allocation
In NB-IoT, sub-PRB allocation is generally used for coverage-limited UE as it allows multiple UEs to be efficiently multiplexed together within the same PRB. With 16-QAM, however, it is not clear whether sub-PRB allocation would be beneficial. This is because the eNB would generally use 16-QAM for a UE that is in good radio condition and has sufficient data to transmit. In general, 16-QAM requires significant more power than QPSK and also has worse PAPR performance, so it should be carefully considered whether 16-QAM should be supported for sub-PRB allocation. If 16-QAM is only supported for full-PRB allocation, this can simplify RAN4 and testing effort considerably. In addition, in eMTC only QPSK and BPSK are supported in sub-PRB allocation. Therefore, it is proposed that 16-QAM is not supported for sub-PRB allocation.
Proposal 17: 16-QAM is not supported for sub-PRB allocation.

5 Others
Multi-TB scheduling

In Rel-16, the DCI was extended to support scheduling of up to 2 unicast transport blocks. This was done by adding 1 bit into the DCI to indicate the number of scheduled transport blocks. This feature can easily be supported with 16-QAM, so it is proposed that both features can be supported together. 
Proposal 18: 16-QAM can be supported together with DL/UL multi-TB scheduling in unicast.

PUR
In Rel-16, preconfigured uplink transmission was supported. Supporting 16-QAM in PUR can be done in a straightforward manner, so it is proposed that both features can be supported together. 
Proposal 19: 16-QAM can be supported together with PUR.

UL EDT

Uplink EDT was specified in Rel-15 and allows the UE to transmit data during random access procedure. In this case, the eNB can provide a grant for larger TBS (from 328 to 1000 bits) to support UL EDT instead of the default Msg3 grant for 88 bits. The UE can further adjust the size of the uplink transmission based on the maximum assigned TBS and the eNB would have to perform blind decoding to determine the actual TBS. 
Introducing 16-QAM can provide greater efficiency and support higher data rate. However, the eNB may not have sufficient channel information to decide whether 16-QAM is appropriate for Msg3. In addition, the eNB would also need to perform additional blind decoding using 16-QAM. Note that for eMTC, 16-QAM was not supported for UL EDT and also not in Msg3 in general. Therefore, it is proposed not to support 16-QAM for UL EDT
Proposal 20: 16-QAM is not supported for UL EDT.
6 Conclusions

In this contribution, we consider 16-QAM support for NB-IoT and make the following proposals –
Proposal 1: Support of 16-QAM by UE is indicated by UE capability signalling.

Proposal 2: 16-QAM feature is configured (e.g. enabled/disabled) via UE-specific RRC signalling.
Proposal 3: Consider separate 16-QAM capability signalling and configuration for UL and DL.
Proposal 4: For stand-alone and guard-band deployments, the maximum TBS to support 16-QAM for unicast in DL is 4968 bits for both 1-HARQ and 2-HARQ UEs.
Proposal 5: For in-band deployment, the maximum TBS to support 16-QAM for unicast in DL is 3624 bits for both 1-HARQ and 2-HARQ UEs.
Proposal 6: Keep all existing MCS values in the TBS table and extend the TBS table to support 16-QAM. The TBS table for DL 16-QAM is given in Table 1.

Proposal 7: For stand-alone and guard-band deployments, the break-point for 16-QAM in DL is I_TBS ≥ 14 based on Table 1.

Proposal 8: For in-band deployment, the break-point for 16-QAM in DL is I_TBS ≥ 11 based on Table 1.

Proposal 9: The size of the MCS field in DCI N1 in UE-specific search space is increased to 5 bits.

Proposal 10: Study further channel quality reporting to support 16-QAM in DL.

Proposal 11: Support 16-QAM with repetition in the DL.

Proposal 12: Support modulation adjustment to QPSK when 16-QAM is scheduled with repetition in the DL. 
Proposal 13: Keep all existing MCS values in the TBS table and extend the TBS table to support 16-QAM. The TBS table for UL 16-QAM is given in Table 3.

Proposal 14: The size of the MCS field in DCI N0 in UE-specific search space is increased to 5 bits.
Proposal 15: The break-point for 16-QAM in UL is I_TBS ≥ 14 based on Table 3.

Proposal 16: FFS whether to Support 16-QAM with repetition in the UL.

Proposal 17: 16-QAM is not supported for sub-PRB allocation.

Proposal 18: 16-QAM can be supported together with DL/UL multi-TB scheduling in unicast.

Proposal 19: 16-QAM can be supported together with PUR.

Proposal 20: 16-QAM is not supported for UL EDT.
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