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1.1 Rel-17 enhancements for NB-IoT and LTE-MTC 
Please refer to RP-201306 for detailed scope of the WI

1.1.1 Support of 16-QAM for unicast in UL and DL for NB-IoT

R1-2007618
Support of 16QAM for unicast in UL and DL in NB-IoT
Huawei, HiSilicon

R1-2008073
Support of 16-QAM for NB-IoT
Nokia, Nokia Shanghai Bell

R1-2008697
Discussion on UL and DL 16QAM for NB-IoT
ZTE

R1-2008920
Support 16QAM for NBIoT
Lenovo, Motorola Mobility

R1-2008930
Support of 16-QAM for unicast in UL and DL in NB-IoT
Ericsson

R1-2008969
Further considerations on support of 16QAM for NB-IOT
MediaTek Inc.

R1-2009112
Support of 16-QAM for NB-IoT
Qualcomm Incorporated

R1-2009125
Design considerations to support 16-QAM for NB-IOT
Sierra Wireless, S.A.

[103-e-LTE-Rel17_NB_IoT_eMTC-01] Email discussion on support of 16-QAM for unicast in UL and DL for NB-IoT – Yubo (Huawei)
· 1st check point: 11/5

· 2nd check point: 11/10

· 3rd check point: 11/12
R1-2009477
Feature lead summary #1 on [103-e-LTE-Rel17_NB_IoT_eMTC-01]
Moderator (Huawei)
Agreement

At least for standalone and guard-band deployments, the maximum TBS to support 16-QAM for unicast in DL is 4968 bits with ISF=7.
Agreement

For inband deployment, the maximum TBS to support 16-QAM for unicast in DL is 3624 bits (ISF=7).

Agreement

Different breaking points (QPSK(16QAM) are used for standalone/guardband and inband deployments.

· FFS the details of the breaking point.

Agreement

Explicit or implicit signaling of power ratios of NPDSCH EPRE to NRS EPRE for the following cases is supported.

· NPDSCH in symbols without NRS and CRS

· NPDSCH in symbols with CRS (only for “In-band” deployment)

· NPDSCH in symbols with NRS

Agreement

For 16-QAM in NB-IoT, separate optional UE capabilities for UL and DL are supported:

· The support of 16QAM in DL is indicated by an optional UE capability signaling. 

· The support of 16QAM in UL is indicated by an optional UE capability signaling.

Agreement

For 16-QAM in NB-IoT, separate UE-specific RRC signaling for UL and DL are supported:

· 16QAM for UL is configured by UE-specific RRC signaling.

· 16QAM for DL is configured by UE-specific RRC signaling.

Working Assumption 
The following TBS indices are introduced for downlink
	I_TBS
	I_SF

	
	0
	1
	2
	3
	4
	5
	6
	7

	14
	256
	[552, 536]
	840
	1128
	1416
	1736
	2280
	2856

	15
	280
	600
	904
	1224
	1544
	1800
	2472
	3112

	16
	[328, 296]
	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, 2536]
	2984
	4008
	4968


· FFS: Support of legacy TBS indices with 16-QAM at least for some deployment modes.
· FFS: Mapping of (a subset of) TBS entries to modulation schemes for different deployment modes.

· FFS for I_SF > 7

Working Assumption 

The following TBS indices are introduced for uplink
	I_TBS
	I_RU

	
	0
	1
	2
	3
	4
	5
	6
	7

	14
	256
	552
	840
	1128
	1416
	1736
	2280
	

	15
	280
	600
	904
	1224
	1544
	1800
	2472
	

	16
	328
	632
	968
	1288
	1608
	1928
	2536
	

	17
	336
	696
	1064
	1416
	1800
	2152
	
	

	18
	376
	776
	1160
	1544
	1992
	2344
	
	

	19
	408
	840
	1288
	1736
	2152
	2536
	
	

	20
	440
	904
	1384
	1864
	2344
	
	
	

	21
	488
	1000
	1480
	1992
	2536
	
	
	


R1-2009658
Feature lead summary #2 on [103-e-LTE-Rel17_NB_IoT_eMTC-01]
Moderator (Huawei)
Working Assumption
· For standalone and guardband deployments, the downlink TBS entries between 14 (TBS of 2856 for I_SF=7) and 21 are used for 16QAM.

· For inband deployments, the downlink TBS entries between 11 (TBS of 2024 for I_SF=7) and [17] are used for 16QAM.

Agreement
Repetitions larger than 2 are not supported in case of 16QAM for downlink
· FFS: Whether repetition of 2 is supported or not

Agreement

16QAM can be used at least for multi-tone transmission with 12 subcarriers.

· FFS: 3 and 6 subcarriers.

1.1.2 Support additional PDSCH scheduling delay for introduction of 14-HARQ processes in DL for eMTC

R1-2007619
Support of 14-HARQ processes in DL for HD-FDD MTC UEs
Huawei, HiSilicon

R1-2008074
Support of 14-HARQ processes in DL for eMTC
Nokia, Nokia Shanghai Bell

R1-2008698
Support additional PDSCH scheduling delay for introduction of 14-HARQ processes in DL for eMTC

ZTE

R1-2008931
Support of 14 HARQ processes in DL in LTE-MTC
Ericsson, Telefónica, Verizon, SoftBank, AT&T, Telstra

R1-2009113
Support of 14 HARQ processes and scheduling delay
Qualcomm Incorporated

R1-2009124
Design considerations to support 14-HARQ Feature for LTE-M
Sierra Wireless, S.A.

[103-e-LTE-Rel17_NB_IoT_eMTC-02] Email discussion on support additional PDSCH scheduling delay for introduction of 14-HARQ processes in DL for eMTC – Gerardo (Ericsson)
· 1st check point: 11/5

· 2nd check point: 11/10

· 3rd check point: 11/12

R1-2009513
Feature Lead Summary [103-e-LTE-Rel17_NB_IoT_eMTC-02]
Moderator (Ericsson)
Agreement
The following working assumption is confirmed

Introduce a new optional UE capability to support 14 HARQ processes

Agreement

The design of the 14 HARQ processes feature accounts for the presence of non-BL/CE UL and DL subframes in the PUCCH non-repetition case.

· FFS: PDSCH scheduling delays

· FFS: HARQ-ACK delays

· FFS: Configurable/dynamic set of PDSCH delays/HARQ-ACK delays

For future meetings:

Companies to further study on the impact of measurement gaps on the 14 HARQ processes feature.

R1-2009514
Feature Lead Summary#2 [103-e-LTE-Rel17_NB_IoT_eMTC-02]
Moderator (Ericsson)
Agreement
For the support of 14 HARQ processes, the solution to assign PDSCH scheduling delays should be able to minimize unnecessary waste of subframes derived from the presence of non-BL/CE DL subframes and non-BL/CE UL subframes.

· The following solutions will be further investigated:
· The indication of subframe types for the PDSCH scheduling delay of 7 are:
· 1 BL/CE DL subframe + 1 subframe + 3 [BL/CE UL subframes] + 1 subframe + 1 BL/CE DL subframe.
· 1 subframe + 3 [BL/CE UL subframes] + 1 subframe + 2 BL/CE DL subframes.
· Configurable delays including other values than 2 and 7.
· Other solutions are not precluded.

Agreement
For the support of 14 HARQ processes, the solution to assign HARQ-ACK delays should aim to maximize the number of HARQ processes that can be scheduled in presence of non-BL/CE DL subframes and non-BL/CE UL subframes.

· Different percentages of presence of non-BL/CE subframes can be analyzed as to represent typical scenarios and determine which HARQ-ACK delays should be included.

R1-2009515
Feature Lead Summary#3 [103-e-LTE-Rel17_NB_IoT_eMTC-02]
Moderator (Ericsson)
1.1.3 Others

R1-2007620
Channel quality reporting in NB-IoT to support 16QAM
Huawei, HiSilicon

R1-2008699
DL TBS increase for eMTC
ZTE

R1-2008932
On the support of a maximum DL TBS of 1736 bits in LTE-MTC
Ericsson
