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

Please refer to RP-201345 for detailed scope of the WI

R1-2107687
Work plan of Rel-17 enhancements for NB-IoT and LTE-MTC
Huawei, Ericsson
8.9.1 Support of 16-QAM for unicast in UL and DL for NB-IoT

[106-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: 8/19
· 2nd check point: 8/24
· Final check: 8/27
Agreement:

Confirm the following working assumption:
· Working Assumption

· Support 16-QAM for NPUSCH in PUR procedure.

Conclusion
There’s no consensus to support 16-QAM for NPDSCH in PUR procedure.

Possible Agreement
Support 16-QAM for NPDSCH in PUR procedure

· CSI report is not supported/expected during PUR procedure
Possible Agreement
To support 16-QAM for NPUSCH in PUR procedure,

· The RRC IE multiTone in npusch-MCS in pur-PhysicalConfig is extended to indicate MCS from 0 to 21.

· One RRC IE is introduced in pur-PhysicalConfig to enable the use of 16-QAM.

Confirm the working assumption:

Working Assumption

For the indication of 16-QAM in uplink
· The “Modulation and coding scheme” field in DCI Format N0 is utilized as in legacy for scheduling QPSK.

· One reserved state in the “Modulation and coding scheme” field in DCI Format N0 is utilized to indicate the use of 16QAM.
· The “Repetition number” field in DCI Format N0 is utilized to indicate the TBS indices (i.e., I_TBS indices from 14 to 21) for 16-QAM in UL.
Agreement

 For the UE configured with 16-QAM for NPDSCH, the deployment of the carrier is signaled by operationModeInfo in MIB or inbandCarrierInfo in SIB.
Confirm working assumption:

Working Assumption

For downlink power allocation to support 16QAM:

· For standalone and guard-band deployments:

· One power ratio is signaled optionally

· NPDSCH EPRE to NRS EPRE in symbols without NRS

· The same transmit power is assumed across different symbols.

· If the signalling is not indicated, the legacy power allocation is used.

· i.e., the ratio of NPDSCH EPRE to NRS EPRE is 0dB for one NRS antenna port, and -3dB for two NRS antenna ports

· UE specific signalling is used

Proposal 7: A new term [image: image2.png]Arse



 is introduced in the uplink power control to support 16-QAM, which is downselected from following options:

· Option 1: Reuse the LTE definition simplified for NB-IoT: [image: image4.png]Argc(i) = 10logo( (25PREE: — 1))
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 is given by higher layer parameter deltaMCS-Enabled, and [image: image14.png]BPRE = ——
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 where K is the code block size.
· Option 2: [image: image16.png]


 is given in table based on MCS index if enabled, 0 otherwise.
· Option 3: A TPC command is introduce to indicate the power offset for NPUSCH with 16-QAM.
· Option 4: [image: image18.png]


 is configured by high layer parameter.
· Option 5: ΔTF = [image: image20.png]10log,o



 for Ks = 1.25 or ΔTF = 0 for Ks = 0, where BPRE =[image: image22.png]CodeRaten,, *Qm
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 is the highest code rate in the TBS/MCS table used for the Modulation Scheme, and [image: image26.png]


 is the number of bits per M-ary symbol of the Modulation Scheme.
Agreement
Down-select one option from Cat 1 as starting point

· Cat 1: Option 1, Option 2/Option 4, Option 5

FFS Cat 2: Option 3, for close-loop power control
R1-2108275
Feature lead summary #1 on 106-e-LTE-Rel17_NB_IoT_eMTC-01
R1-2106558
Support of 16QAM for unicast in UL and DL in NB-IoT
Huawei, HiSilicon

R1-2106654
Support of 16-QAM for NB-IoT
Nokia, Nokia Shanghai Bell

R1-2106758
Support of 16-QAM for NB-IoT
Qualcomm Incorporated

R1-2106847
Discussion on UL and DL 16QAM for NB-IoT
ZTE, Sanechips

R1-2107508
Support 16QAM in NB-IOT
MediaTek Inc.

R1-2107941
Support 16QAM for NBIoT
Lenovo, Motorola Mobility

R1-2108116
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

[106-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: 8/19
· 2nd check point: 8/24
· Final check: 8/27

Agreement

Confirm the below Working Assumption for Alt-2e with following updates
The PDSCH scheduling delay and HARQ-ACK delay are jointly encoded in a single DCI field:

· The field is 5 bits if Alt-2e is configured.

· FFS: Details of the joint encoding.

· FFS: Legacy DCI fields that might be set to zero bits in length for the jointly encoded solution Alt-2e.

For Alt-1, it will be separate discussion based existing working assumption
Agreement
Confirm the below Working Assumption for Alt-1 with following updates

The PDSCH scheduling delay and HARQ-ACK delay are jointly encoded in a single DCI field:

· The field is no more than 7 bits if Alt-1 is configured.

· FFS: Details of the joint encoding.

· FFS: Legacy DCI fields that might be set to zero bits in length for the jointly encoded solution Alt-1.

Note: Alt-1 expresses the HARQ-ACK delay as: (y) BL/CE DL subframe + 1 subframe + (z) BL/CE UL subframes, where y = {0, 1, 2, … 11} and z = {1, 2, 3}.

R1-2108295
Feature Lead Summary [106-e-LTE-Rel17_NB_IoT_eMTC-02] - 1st check point



Moderator (Ericsson)
R1-2106559
Support of 14-HARQ processes in DL for HD-FDD MTC UEs
Huawei, HiSilicon

R1-2106661
Support of 14-HARQ processes in DL for eMTC
Nokia, Nokia Shanghai Bell

R1-2106759
Support of 14 HARQ processes and scheduling delay
Qualcomm Incorporated

R1-2106848
Remaining issues on 14-HARQ processes in DL for eMTC
ZTE, Sanechips

R1-2108117
Support of 14 HARQ processes in DL in LTE-MTC
Ericsson
8.9.3 Others

R1-2107684
Discussion on DL PAPR for 16-QAM of NB-IoT
Huawei, HiSilicon

R1-2108118
On Rel-17 RRC parameters and specification impacts for LTE-M and NB-IoT
Ericsson
