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8.9 Rel-17 enhancements for NB-IoT and LTE-MTC 

Please refer to RP-211340 for detailed scope of the WI
[107-e-R17-RRC-NB-IoT-eMTC] Email discussion on Rel-17 RRC parameters for Rel-17 NB-IoT and eMTC – Yubo (Huawei)
· Email discussion to start on November 15

Agreement
· The value range for the following RRC parameters is {-6, -4.77, -3, -1.77, 0, 1, 2, 3} dB
· Power ratio of NPDSCH EPRE to NRS EPRE in symbols without NRS for standalone and guard-band deployments, or in symbols without NRS nor CRS for in-band deployments.
· Power ratio of NPDSCH EPRE to NRS EPRE in symbols with CRS for in-band deployments.

8.9.1 Support of 16-QAM for unicast in UL and DL for NB-IoT
[107-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: November 15
· Final check point: November 19
Agreement
· Variant of option 1 is agreed in principle, detailed content in following table will be revisited.
· A new table is defined for the combination of NPDCCH repetitions and NPDSCH MCS
· FFS: larger number NPDCCH repetition level
	Reported value
	NPDCCH repetition level
	NPDSCH transport block

 error probability not exceeding 0.1
	SNR

	
	
	Modulation
	Code rate x 1024
	Efficiency
	

	noMeasurement
	No measurement reporting
	Out of range
	

	candidateRep-A
	1
	QPSK (TBS index 4)
	221
	0.4316
	-0.6 dB ([2])

	candidateRep-B
	2
	QPSK (TBS index 2)
	280
	0.2737
	-3.6

	candidateRep-C
	4
	BPSK (TBS index 0)
	162
	0.1579
	-6.6

	candidateRep-D
	8
	BPSK (TBS index 0, repetition 2)
	162
	0.0789
	-9.6

	candidateRep-E
	16
	BPSK (TBS index 0, repetition 4)
	162
	0.0395
	-12.6

	candidateRep-F
	32
	BPSK (TBS index 0, repetition 8)
	162
	0.0198
	-15.6

	candidateRep-G
	1
	QPSK (TBS index 6)
	336.8
	0.6579
	1.0 dB ([3])

	candidateRep-H
	1


	QPSK (TBS index 8)
	453.6
	0.8860
	2.6 dB ([3])

	candidateRep-I
	1
	QPSK (TBS index 10)
	579.4
	1.1316
	4.1 dB ([3])

	candidateRep-J
	1
	QPSK (TBS index 12)
	759
	1.4825
	6.3 dB ([3])

	candidateRep-K
	1
	16QAM (TBS index 14)
	487.3
	1.9035
	8.9 dB ([3])

	candidateRep-L
	1
	16QAM (TBS index 16)
	541.2
	2.1140
	9.7 dB ([3])

	candidateRep-M
	1
	16QAM (TBS index 18)
	658
	2.5702
	11.7 dB ([3])

	candidateRep-N
	1
	16QAM (TBS index 20)
	783.7
	3.0614
	13.0 dB ([3])

	candidateRep-O
	1
	16QAM (TBS index 21)
	837.6
	3.2719
	14.1 dB ([3])


Note: The (TBS index X) and SNR are just for information, based on standalone deployment. They will be removed once it’s agreed.
Agreement
· The table is taken as working assumption.
	Reported value
	NPDCCH repetition level
	NPDSCH transport block

 error probability not exceeding 0.1
	SNR

	
	
	Modulation
	Code rate x 1024
	Repetition
	Efficiency
	

	noMeasurement
	No measurement reporting
	Out of range
	

	candidateRep-A
	1
	QPSK (TBS index 4)
	221
	1
	0.4316
	-0.6 dB ([2])

	candidateRep-B
	2
	QPSK (TBS index 2)
	280
	1
	0.2737
	-3.6

	candidateRep-C
	4
	QPSK (TBS index 0)
	81
	1
	0.1579
	-6.6

	candidateRep-D
	8
	QPSK (TBS index 0)
	81
	2
	0.0789
	-9.6

	candidateRep-E
	16
	QPSK (TBS index 0)
	81
	4
	0.0395
	-12.6

	Working assumption

candidateRep-F
	32
	QPSK (TBS index 0)
	81
	8
	0.0198
	-15.6

	candidateRep-G
	1
	QPSK (TBS index 6)
	336.8
	1
	0.6579
	1.0 dB ([3])

	candidateRep-H
	1


	QPSK (TBS index 8)
	453.6
	1
	0.8860
	2.6 dB ([3])

	candidateRep-I
	1
	QPSK (TBS index 10)
	579.4
	1
	1.1316
	4.1 dB ([3])

	candidateRep-J
	1
	QPSK (TBS index 12)
	759
	1
	1.4825
	6.3 dB ([3])

	candidateRep-K
	1
	16QAM (TBS index 14)
	487.3
	1
	1.9035
	8.9 dB ([3])

	candidateRep-L
	1
	16QAM (TBS index 16)
	541.2
	1
	2.1140
	9.7 dB ([3])

	candidateRep-M
	1
	16QAM (TBS index 18)
	658
	1
	2.5702
	11.7 dB ([3])

	candidateRep-N
	1
	16QAM (TBS index 20)
	783.7
	1
	3.0614
	13.0 dB ([3])

	candidateRep-O
	1
	16QAM (TBS index 21)
	837.6
	1
	3.2719
	14.1 dB ([3])


Note: The (TBS index X) and SNR are just for information, based on standalone deployment. They will be removed once it’s agreed.
Agreement
The following working assumption is confirmed.
For the new term [image: image1.png]


 introduced for power control of NPUSCH,
· Reuse the LTE definition simplified for NB-IoT: [image: image2.png]Arz. (i) = 10log,,((25PRE % _ 1))



 for [image: image3.png]125



 and [image: image4.png]Arg (D) =0



 for [image: image5.png]


, where [image: image6.png]


 is given by higher layer parameter deltaMCS-Enabled, and [image: image7.png]BPRE = ——



 where K is the code block size.
· FFS: whether the new term applies to QPSK when configured with 16QAM, if it does not, whether an additional term is introduced to avoid jump between QPSK and 16QAM 
Agreement:

The following working assumption is confirmed with following modification
· The table is endorsed.

	Reported value
	NPDCCH repetition level
	NPDSCH transport block

 error probability not exceeding 0.1
	SNR

	
	
	Modulation
	Code rate x 1024
	Repetition
	Efficiency
	

	noMeasurement
	No measurement reporting
	Out of range
	

	candidateRep-A
	1
	QPSK (TBS index 4)
	221
	1
	0.4316
	-0.6 dB ([2])

	candidateRep-B
	2
	QPSK (TBS index 2)
	280
	1
	0.2737
	-3.6

	candidateRep-C
	4
	QPSK (TBS index 0)
	81
	1
	0.1579
	-6.6

	candidateRep-D
	8
	QPSK (TBS index 0)
	81
	2
	0.0789
	-9.6

	candidateRep-E
	16
	QPSK (TBS index 0)
	81
	4
	0.0395
	-12.6

	Working assumption

candidateRep-F
	32
	QPSK (TBS index 0)
	81
	8
	0.0198
	-15.6

	candidateRep-G
	1
	QPSK (TBS index 6)
	336.8
	1
	0.6579
	1.0 dB ([3])

	candidateRep-H
	1


	QPSK (TBS index 8)
	453.6
	1
	0.8860
	2.6 dB ([3])

	candidateRep-I
	1
	QPSK (TBS index 10)
	579.4
	1
	1.1316
	4.1 dB ([3])

	candidateRep-J
	1
	QPSK (TBS index 12)
	759
	1
	1.4825
	6.3 dB ([3])

	candidateRep-K
	1
	16QAM (TBS index 14)
	487.3
	1
	1.9035
	8.9 dB ([3])

	candidateRep-L
	1
	16QAM (TBS index 16)
	541.2
	1
	2.1140
	9.7 dB ([3])

	candidateRep-M
	1
	16QAM (TBS index 18)
	658
	1
	2.5702
	11.7 dB ([3])

	candidateRep-N
	1
	16QAM (TBS index 20)
	783.7
	1
	3.0614
	13.0 dB ([3])

	candidateRep-O
	1
	16QAM (TBS index 21)
	837.6
	1
	3.2719
	14.1 dB ([3])


Conclusion
There’s no consensus on the introduction of CSI reference resource in NB-IoT in Rel-17, whether/how to introduce CSI reference resource is up to RAN4.

R1-2112747
Feature lead summary #3 on 107-e-LTE-Rel17-NB-IoT-eMTC-01
Moderator (Huawei)
R1-2112651
Feature lead summary #2 on 107-e-LTE-Rel17-NB-IoT-eMTC-01
Moderator (Huawei)
R1-2112576
Feature lead summary #1 on 107-e-LTE-Rel17-NB-IoT-eMTC-01
Moderator (Huawei)
R1-2110857
Support of 16QAM for unicast in UL and DL in NB-IoT
Huawei, HiSilicon

R1-2111070
Discussion on 16QAM for NB-IoT
ZTE, Sanechips

R1-2111133
Support of 16-QAM for NB-IoT
Nokia, Nokia Shanghai Bell

R1-2111449
Support of 16-QAM for NB-IoT
Qualcomm Incorporated

R1-2112001
Support 16QAM for NBIoT
Lenovo, Motorola Mobility

R1-2112300
Discussion on CQI table and NPUSCH power control parameter for 16QAM
MediaTek Inc.

R1-2112361
Support of 16-QAM for unicast in UL and DL in NB-IoT
Ericsson
8.9.2 Support additional PDSCH scheduling delay for introduction of 14-HARQ processes in DL for eMTC

[107-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: November 15
· Final check point: November 19
Agreement

Confirm the following Working Assumption:

Working Assumption

For the joint encoding of “PDSCH Scheduling delay” and “HARQ-ACK delay” when Alt-2e is configured, the HARQ-ACK delay set has a size of:

· Alt-C:

· 12 elements: HARQ-ACK delay set = {a, b, c, d, e, f, g, h, i, j, k, l} for the PDSCH Scheduling delay expression associated to the delay of 2.

· 10 elements: HARQ-ACK delay set = {o, p, q, r, s, t, u, v, x, w} for the two PDSCH Scheduling delay expressions associated to the delay of 7.

FFS: The values of {a, b, c, d, e, f, g, h, i, j, k, l}, {o, p, q, r, s, t, u, v, x, w} where some of these elements may share the same value.
Agreement

For the joint encoding of “PDSCH Scheduling delay” and “HARQ-ACK delay” when Alt-2e is configured, the HARQ-ACK delay sets consist of the following elements:

· Alt-C2:

· 12 elements: HARQ-ACK delay set = {4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 15, 17} for the PDSCH Scheduling delay expression associated to the delay of 2.

· 10 elements: HARQ-ACK delay set = {4, 5, 10, 12, 13, 14, 15, 16, 17, 18} for the two PDSCH Scheduling delay expressions associated to the delay of 7.

Agreement

In Rel-17, for the 14 HARQ processes feature the “Repetition number” field is:
         Opt-3: 2-bits as in legacy

Note: Further optimization for using Repetition number” field is not pursued
Agreement

In Rel-17, for the 14 HARQ processes feature the “HARQ-ACK delay” field is:
         0-bits when the 14 HARQ processes feature is configured (i.e., 3-bits from this field become available for jointly-encoding purposes).
R1-2112517
Summary#1st check point [107-e-LTE-Rel17-NB-IoT-eMTC-02] on support additional PDSCH scheduling
Moderator (Ericsson)
R1-2110858
Support of 14-HARQ processes in DL for HD-FDD MTC UEs
Huawei, HiSilicon

R1-2111071
Remaining issues on 14-HARQ processes in DL for eMTC
ZTE, Sanechips

R1-2111134
Support of 14-HARQ processes in DL for eMTC
Nokia, Nokia Shanghai Bell

R1-2111450
Support of 14 HARQ processes and scheduling delay
Qualcomm Incorporated

R1-2112362
Support of 14 HARQ processes in DL in LTE-MTC
Ericsson
8.9.3 Others
Including any remaining issues in supporting a maximum DL TBS of 1736 bits as a Rel-17 optional UE capability.

R1-2111939
Further considerations on Rel-17 NB-IoT and eMTC enhancements
Huawei, HiSilicon

R1-2112363
On the support of 16-QAM for unicast in UL and DL in TDD NB-IoT
Ericsson

