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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

R1-2006447
Work plan of Rel-17 enhancements for NB-IoT and LTE-MTC
Huawei, Ericsson

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

R1-2005304
Support of 16QAM for unicast in UL and DL in NB-IoT
Huawei, HiSilicon

R1-2005479
Discussion on UL and DL 16QAM for NB-IoT
ZTE

R1-2005529
Support of 16-QAM for NB-IoT
Nokia, Nokia Shanghai Bell

R1-2005557
Support of 16-QAM for unicast in UL and DL in NB-IoT
Ericsson

R1-2005648
Considerations on support of 16QAM for NB-IOT
MediaTek Inc.

R1-2005837
Support 16QAM for NBIoT
Lenovo, Motorola Mobility

R1-2005941
Design consideration to support 16-QAM for NB-IOT
Sierra Wireless, S.A.

R1-2005974
Initial discussion on support of 16 QAM for NB-IoT
Beijing Xiaomi Software Tech

R1-2006192
Support of 16-QAM for NB-IoT
Qualcomm Incorporated

[102-e-LTE-Rel17_NB_IoT_eMTC-01] Email discussion on support of 16-QAM for unicast in UL and DL for NB-IoT by 8/28 – Yubo (Huawei)
· Prioritize topics to be resolved in RAN1#102-e by 8/19 
R1-2007239
Feature lead summary on 102-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 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
Agreement

Adopt the following evaluation assumptions for support of 16QAM in DL and UL for NB-IoT

Simulation assumptions for DL
	Parameter
	Value/Description

	Operation mode for DL
	Stand-alone, Guard-band, and In-band with 2 or 4 CRS ports

	Number of antennas
	1T or 2T, 1R

	Channel model 
	AWGN

	Frequency Resource
	1 PRB

	Number of repetitions
	Baseline number of repetitions = 1

(Companies can provide results for other repetition)

	Modulation Order
	QPSK, 16-QAM

	Noise Estimation
	Ideal

	Channel Estimation
	Realistic

	Frequency Offset
	0

	Time Offset
	0


Simulation assumptions for UL
	Parameter
	Value/Description

	Number of antennas
	1T, 2R

	Channel model 
	AWGN

	Frequency Resource
	12-tone

	Number of repetitions
	Baseline number of repetitions = 1

(Companies can provide results for other repetition)

	Modulation Order
	QPSK, 16-QAM

	Noise Estimation
	Ideal

	Channel Estimation
	Realistic

	Frequency Offset
	0

	Time Offset
	0


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

R1-2005305
Support of 14-HARQ processes in DL for HD-FDD MTC UEs
Huawei, HiSilicon

R1-2005480
Support additional PDSCH scheduling delay for introduction of 14-HARQ processes in DL for eMTC

ZTE

R1-2005530
Support of 14-HARQ processes in DL for eMTC
Nokia, Nokia Shanghai Bell

R1-2005558
Support of 14 HARQ processes in DL in LTE-MTC
Ericsson

R1-2005940
Design considerations to support 14-HARQ for LTE-M
Sierra Wireless, S.A.

R1-2005973
Initial discussion on support of additional PDSCH scheduling delay for introduction of 14 HARQ processes in DL for eMTC
Beijing Xiaomi Software Tech

R1-2006193
Support of 14 HARQ processes and scheduling delay
Qualcomm Incorporated

[102-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 by 8/28– Gerardo (Ericsson)
· Prioritize topics to be resolved in RAN1#102-e by 8/19 
R1-2007265
Feature Lead Summary: [102-e-LTE-Rel17_NB_IoT_eMTC-02]
Moderator (Ericsson)
Agreement 

Introduce a new RRC configuration parameter to enable 14 HARQ processes. 

Agreement

For a UE configured with 14 HARQ processes, a PDSCH scheduling delay of 2 BL/CE DL subframes and 7 [FFS subframes type(s)] is supported at least in the PUCCH non-repetition case:

· FFS details of signaling.

· FFS other delay values to account for the presence of non-BL/CE subframes in the PUCCH non-repetition case.

· FFS if the 14 HARQ processes feature is supported in PUCCH repetition case.

Working Assumption

Introduce a new optional UE capability to support 14 HARQ processes
1.1.3 Others

R1-2005481
DL TBS increase for eMTC
ZTE

R1-2006448
Channel quality reporting in NB-IoT to support 16QAM
Huawei, HiSilicon

R1-2006463
On the support of a maximum DL TBS of 1736 bits in LTE-MTC
Ericsson
