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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
R1-2104288
Support of 16QAM for unicast in UL and DL in NB-IoT
Huawei, HiSilicon

R1-2104548
Support of 16-QAM for NB-IoT
Nokia, Nokia Shanghai Bell

R1-2104716
Discussion on UL and DL 16QAM for NB-IoT
ZTE

R1-2104819
Support of 16-QAM for NB-IoT
Qualcomm Incorporated

R1-2105374
Support 16QAM in NB-IOT Release 17
MediaTek Inc.

R1-2105622
Support 16QAM for NBIoT
Lenovo, Motorola Mobility

R1-2105889
Support of 16-QAM for unicast in UL and DL in NB-IoT
Ericsson

[105-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: May 24
· 2nd check point: May 27
R1-2106042
Feature lead summary #1 on 105-e-LTE-Rel17_NB_IoT_eMTC-01
Moderator (Huawei)
Agreement

Support 16-QAM for multi-TB scheduling.

Working Assumption

Support 16-QAM for NPUSCH in PUR procedure.

· FFS on support of 16-QAM for NPDSCH in PUR procedure.

Agreement 

Confirm the working assumption.

The DCI size is not increased to support 16-QAM in uplink and downlink.
Agreement 

For the indication of 16-QAM in downlink:

· The “Modulation and coding scheme” field in DCI Format N1 is utilized as in legacy for scheduling QPSK.

· One reserved state in the “Modulation and coding scheme” field in DCI Format N1 is utilized to indicate the use of 16QAM.

· The “Repetition number” field in DCI Format N1 is utilized to indicate the TBS indices for 16-QAM in DL when the reserved state in MCS field is indicated.

· FFS: The manner of distinguishing the different ranges of TBS indices for “Stand-alone/Guard-band” (i.e., I_TBS indices from 14 to 21) and “In-band” (i.e., I_TBS indices from 11 to 17) deployments.

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 signaling 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 signaling is used

Agreement

Introduce a new term in uplink power control of NPUSCH using 16-QAM. FFS on the details.

Agreement

When configured with downlink 16-QAM, the channel quality can be reported in MAC CE.

· FFS on support in Msg3 in connected mode

R1-2106104
Feature lead summary #2 on 105-e-LTE-Rel17_NB_IoT_eMTC-01
Moderator (Huawei)
Agreement

On the indication of downlink 16-QAM, when the reserved state in MCS field is indicated, the “Repetition number” field in DCI Format N1 is utilized to indicate the TBS indices

· From 14 to 21 for standalone/guardband deployments,

· From 11 to 17 for inband deployment. 

· FFS: How UE distinguishes the deployment

R1-2106219
Feature lead summary #3 on 105-e-LTE-Rel17_NB_IoT_eMTC-01
Moderator (Huawei)

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 CQI table for downlink 16-QAM, down-select between following options in RAN1#106-e:

· Option 1: More than three candidate values for 16-QAM are added in the legacy table.

· FFS: Which of the legacy entries are removed

· Option 2: Three candidate values for 16-QAM are added in the legacy table.

· Option 3: A new CQI table is defined for 16-QAM based on the eMTC table (CQI Tables in 36.213) as a starting point

Agreement
For downlink power allocation to support 16QAM:

· For inband deployments, a power ratio is signaled in addition to the signaling for standalone and guard-band deployments which in this case applies to “symbols with NRS” and “symbols without NRS nor CRS”. Down-select from the following options in RAN1#106-e: 

· Alt 1:
· The existing parameter nrs-CRS-PowerOffset is reused for same PCI case, and is signaled for different PCI case.
· The same transmit power of different symbols is assumed as to derive from nrs-CRS-PowerOffset the NPDSCH EPRE in symbols with CRS.

· Alt 2: 

· the power ratio between NPDSCH EPRE and NRS EPRE in symbols with CRS is signaled

· FFS: NPDSCH EPRE to NRS EPRE in symbols with NRS

FFS: Whether UE specific or cell-specific or carrier-specific signaling is used
1.1.2 Support additional PDSCH scheduling delay for introduction of 14-HARQ processes in DL for eMTC
R1-2104289
Support of 14-HARQ processes in DL for HD-FDD MTC UEs
Huawei, HiSilicon

R1-2104549
Support of 14-HARQ processes in DL for eMTC
Nokia, Nokia Shanghai Bell

R1-2104717
Remaining issues on 14-HARQ processes in DL for eMTC
ZTE

R1-2104821
Support of 14 HARQ processes and scheduling delay
Qualcomm Incorporated

R1-2105890
Support of 14 HARQ processes in DL in LTE-MTC
Ericsson

[105-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: May 24
· 2nd check point: May 27
R1-2106028
Feature Lead Summary [105-e-LTE-Rel17_NB_IoT_eMTC-02] checkpoint#1
Moderator (Ericsson)
Agreement
In Rel-17, for the 14 HARQ process feature the HARQ-ACK delay solution will be supported with multiple solutions: Alt-1 for full flexibility and Alt-2e for support of legacy delay

Alt-1: The HARQ-ACK delay is determined through an expression consisting of different subframe types (Using a similar principle as the PDSCH scheduling delay).

· Without using more than 6 bits
· FFS: How to minimize the overhead by using joint encoding

Alt-2e: The HARQ-ACK delay is determined following the legacy approach. That is, the “HARQ-ACK delay” is kept expressed in terms of “absolute subframes”.

· The HARQ-ACK delay values and the length of the HARQ-ACK delay set will be based on
· Alt-2e: “3 bits (same as legacy)”

· FFS: Whether HARQ delay set is to use range1 or range2

RRC signaling will be used to configure between Alt-1 and Alt-2e

FFS: Signaling details

FFS: Joint encoding

R1-2106029
Feature Lead Summary [105-e-LTE-Rel17_NB_IoT_eMTC-02] checkpoint#2
Moderator (Ericsson)

Working Assumption

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

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

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

· FFS: Details of the joint encoding.

· FFS: Legacy DCI fields that might be re-purposed for the jointly encoded solution of Alt-1 and Alt-2e respectively.

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}.

Conclusion:

In Rel-17, for the 14 HARQ processes feature:

When the HARQ-ACK delay is configured to use Alt-1 “PUCCH using Repetition = 1 is postponed”, whereas when the HARQ-ACK delay is configured to use Alt-2e “PUCCH using Repetition = 1 is not postponed (legacy behavior)”.

Agreement

In Rel-17, the 14 HARQ processes feature is applicable for HD-FDD Cat M1 UEs in CE Mode A only.

For discussion in future meetings:
Whether 14 HARQ processes feature can be enabled for PDSCH repetition case
1.1.3 Others
Including any remaining issues in supporting a maximum DL TBS of 1736 bits as a Rel-17 optional UE capability

R1-2104718
Remaining issues on DL TBS of 1736 bits for CE mode A
ZTE

R1-2105891
On the L2 Buffer Size for NB-IoT and LTE-M UEs
Ericsson

R1-2105939
Discussion on DL PAPR for 16-QAM of NB-IoT
Huawei, HiSilicon

[105-e-LTE-Rel17_NB_IoT_eMTC-03] Email discussion on support of a max TBS of 1736 bits – Martin (Sony)
· 1st check point: May 24
· 2nd check point: May 27

No conclusion made or agreements endorsed.
