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

Please refer to RP-201306 for detailed scope of the WI
[106bis-e-R17-RRC-NB-IoT-eMTC] Email discussion on Rel-17 RRC parameters for Rel-17 NB-IoT and eMTC – Yubo (Huawei)
· 1st check point: October 14
· Final check point: October 19

8.9.1 Support of 16-QAM for unicast in UL and DL for NB-IoT
[106bis-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: October 14
· Final check point: October 19

Working Assumption
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 introduced for power control of NPUSCH,

· 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.
· 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 
Possible Agreement 

For CQI table for downlink 16-QAM, down-select between following options:

· 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 3: More than three candidate values are added in the legacy table, e.g., based on the entries in the eMTC table (CQI Tables in 36.213)

 Agreement
Support 16-QAM for NPDSCH in PUR procedure

· CSI report is not supported/expected during PUR procedure.

 
 Agreement
To support 16-QAM for NPDSCH and NPUSCH in PUR procedure,
· 16-QAM can be enabled/disabled by UE specific RRC signaling for NPDSCH and NPUSCH separately

·    The corresponding configurations and signaling details are up to RAN2

 
 
 Agreement
The reserved state to indicate the use of 16QAM in DCI format N0 and DCI format N1 should be “1111”.
 
 Agreement
Confirm the following working assumption:
Working Assumption
For downlink power allocation to support 16QAM:
· For inband deployments, a power ratio is signaled in addition to the signalling for standalone and guard-band deployments which in this case applies to “symbols with NRS” and “symbols without NRS nor CRS”. 
            o   the power ratio between NPDSCH EPRE and NRS EPRE in symbols with CRS is signalled
        o   the signalling is UE specific
     Note: “symbols with NRS” and “symbols without NRS nor CRS” have the same power.
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/UE specific signaling.

Note: Existing agreement from RAN1#106e is "For the UE configured with 16-QAM for NPDSCH, the deployment of the carrier is signaled by operationModeInfo in MIB or inbandCarrierInfo in SIB", which is replaced by the updated agreement above from RAN1#106bis-e.

Possible Agreement
Use the table as a starting point
	Reported value
	NPDCCH repetition level
	16-QAM

	noMeasurement
	No measurement reporting
	No measurement reporting

	candidateRep-A
	1
	N/A

	candidateRep-B
	2
	N/A

	candidateRep-C
	4
	N/A

	candidateRep-D
	8
	N/A

	candidateRep-E
	16
	N/A

	candidateRep-F
	32
	N/A

	candidateRep-G
	1
	QPSK, FFS TBS

	candidateRep-H
	1
	QPSK, FFS TBS

	candidateRep-I
	1
	QPSK, FFS TBS

	candidateRep-J
	1
	QPSK, FFS TBS

	candidateRep-K
	1
	QPSK, FFS TBS

	candidateRep-L
	1
	16-QAM, FFS TBS

	candidateRep-M
	1
	16-QAM, FFS TBS

	candidateRep-N
	1
	16-QAM, FFS TBS

	candidateRep-O
	1
	16-QAM, FFS TBS


FFS: The mechanism to interpret Table 9.1.22.15-1 as per legacy or as per the performed updates to support 16-QAM in DL.

FFS: the switching between the legacy table and the above table when 16QAM is configured
FFS: on the exact number of entries for QPSK and 16-QAM

R1-2110555
R1-2110459
Feature lead summary #1 on 106bis-e-LTE-Rel17-NB-IoT-eMTC-01
Moderator (Huawei)
R1-2108777
Support of 16QAM for unicast in UL and DL in NB-IoT
Huawei, HiSilicon

R1-2109174
Support of 16-QAM for NB-IoT
Qualcomm Incorporated

R1-2109314
Support of 16-QAM for NB-IoT
Nokia, Nokia Shanghai Bell

R1-2109320
Support 16QAM for NBIoT
Lenovo, Motorola Mobility

R1-2109337
Discussion on UL and DL 16QAM for NB-IoT
ZTE, Sanechips

R1-2109559
Remaining Issues on supporting 16QAM in NB-IOT R17
MediaTek Inc.

R1-2110316
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

[106bis-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: October 14
· Final check point: October 19

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.
Note 1: The highlighted delay values in the alternatives above correspond to either range1 = {4, 5, 7, 9, 11, 13, 15, 17} or range2 = {4, 5, 6, 7, 8, 9, 10, 11}.
Note 2: Only one alternative under the umbrella of either Alt-A or Alt-B or Alt-C is to be selected.

Potential Agreement#2:
In Rel-17, for the 14 HARQ processes feature the “Repetition number” field is:
        Opt-1: 0-bits when the “HARQ-ACK bundling flag” is set to 1 (i.e., 2-bits from this field become available for jointly-encoding purposes).
        Opt-2: 0-bits when the 14 HARQ processes feature is configured (i.e., 2-bits from this field become available for jointly-encoding purposes).
        Opt-3: 2-bits as in legacy.

Conclusion: 

How to implement/describe the states, e.g., table, resulting from the joint encoding solution of Alt-2e is left up to the Editor, based on the agreements for the PDSCH scheduling delay, HARQ-ACK delay and the WA confirmed for Alt-2e.

Agreement

The Rel-17 14 HARQ processes feature only applies to User Specific Search Space (USS)

Agreement

In Rel-17, for the 14 HARQ processes feature the “HARQ-ACK process number” field uses 4-bits.

· The mapping associated to the 4-bits of this field is updated to include the newly added HARQ processes (i.e., 11th, 12th, 13th, and 14th HARQ processes).

Agreement

In Rel-17, for the 14 HARQ processes feature the following updates on the technical specification are to be performed.

· The maximum number of received PDSCH receptions pending HARQ-ACK is set to W = 12 (in Sect. 7.3.1 of TS 36.213) when the UE is configured with 14 HARQ processes.

Agreement

In Rel-17, one option will be downselected from Opt-2 and Opt-3 for the 14 HARQ processes feature the “Repetition number” field in RAN1#107e:
        Opt-1: 0-bits when the “HARQ-ACK bundling flag” is set to 1 (i.e., 2-bits from this field become available for jointly-encoding purposes).
        Opt-2: 0-bits when the 14 HARQ processes feature is configured (i.e., 2-bits from this field become available for jointly-encoding purposes).
        Opt-3: 2-bits as in legacy.

R1-2110414
R1-2110413
Feature Lead Summary [106bis-e-LTE-Rel17-NB-IoT-eMTC-02]
Moderator (Ericsson)
R1-2108778
Support of 14-HARQ processes in DL for HD-FDD MTC UEs

Huawei, HiSilicon

R1-2109175
Support of 14 HARQ processes and scheduling delay
Qualcomm Incorporated

R1-2109315
Support of 14-HARQ processes in DL for eMTC
Nokia, Nokia Shanghai Bell

R1-2109338
Remaining issues on 14-HARQ processes in DL for eMTC
ZTE, Sanechips

R1-2110317
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.

R1-2110318
On the support of 16-QAM for unicast in UL and DL for TDD NB-IoT
Ericsson

R1-2110372
Discussion on RRC parameters for max DL TBS of 1736 bits
Huawei, HiSilicon
