3GPP TSG RAN WG1 Meeting #98bis
   R1-1911372
Chongqing, China, October 14th – 20th, 2019
Title: Chairman’s notes of AI 6.2.1 Additional MTC Enhancements
Source: Ad-hoc Chair (Samsung and NTT DOCOMO)
1.1.1 Additional MTC Enhancements
LTE_eMTC5-Core; WID in RP-191356. Please refer to the WID for detailed scoping
1.1.1.1 UE-group wake-up signal
R1-1911340
Summary of 6.2.1.1 UE group MWUS
Qualcomm Incorporated
Agreement
The configured WUS resources associated with same gap are consecutive in time/frequency domain.

· The WUS resources in the same time resource are consecutive to each other in the frequency domain.

· When the WUS resources are configured in two time resources, the WUS resources in first time resource are consecutive to a WUS resource in the second time resource.

Agreement
· Choose supported patterns for WUS resource configuration considering the location of legacy WUS resource if Rel-15 WUS is configured.

· No more than 3 bits are used for configuration of the pattern for WUS resource

· FFS: Considering the location of legacy WUS resource if Rel-15 WUS is configured
Agreement
For group WUS resources sharing WUS gap, per default, the number of UE groups per resource is configured for all group WUS resources. Optionally, the number of UE groups for each WUS resource can be configured individually.
Agreement
The number of UE groups per WUS resource is 1, 2, 4, or 8
Agreement
The optional eDRX configurability and configuration values regarding the number of consecutive POs a WUS is associated same as in Rel-15 legacy WU
Agreement
Design pre-defined method to allow alternating UE group to monitor different WUS resources at different POs implicitly.

· Consider both cell-specific DRX cycle and UE-specific DRX cycle.

· At least the following parameters are used in the pre-defined method

· H_SFN of current PO

· DRX cycle

Agreement
The group WUS resource that may coincide with legacy WUS is assigned 
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 are used to differentiate different scrambling sequences for WUS sequence.

Agreement
The following working assumption is confirmed: 

To differentiate WUS sequences in different WUS resources, 2-bit MSB of scrambling initialization c_init is supported
Agreement
Regarding group WUS configuration for different gap durations (DRX, short eDRX and long eDRX), the following applies:

· If eDRX long gap is configured but no group WUS configuration for that gap is provided, the eDRX short gap configuration shall be used if configured, otherwise the DRX configuration shall be used.

· If eDRX short gap is configured but no group WUS configuration for that gap is provided, the DRX gap configuration shall be used.

R1-1909986
UE-group wake-up signal in LTE-MTC
Ericsson

R1-1910080
Support of sub-groups for MWUS
Huawei, HiSilicon

R1-1910245
UE-group wake-up signal for MTC
Nokia, Nokia Shanghai Bell

R1-1910262
Discussion on Wake-up signal for MTC
ZTE

R1-1910627
UE-group wake-up signal for eMTC
Intel Corporation

R1-1910716
UE-group wake-up signal
Qualcomm Incorporated

R1-1910737
UE group wake up signal for MTC
Sony

R1-1910802
Discussion on UE-grouping wake up signal in MTC
LG Electronics

R1-1911149
Discussion on UE-group wake up signal in eMTC
NTT DOCOMO, INC.

1.1.1.2 Support for transmission in preconfigured UL resources
R1-1910528
LTE-M Preconfigured UL Resources Feature Lead Summary RAN1 #98bis
Sierra Wireless, S.A.

Agreement
After data transmission on PUR, if nothing is received by the UE in a PUR search space window, the UE shall fallback to legacy RACH/EDT procedure.
Agreement
For dedicated PUR in idle mode, the indication to fallback to EDT or RACH is included in the same DCI with PUR L1-ACK

· If the UE receives an indication to fallback to EDT or RACH, the PUR transmission is considered not acknowledged

· FFS: Whether this indication is jointly encoded with PUR L1-ACK

· FFS: Whether to use L1-ACK flag

Agreement
The dedicated PUR ACK DCI at least includes the Timing Advance adjustment (including TA adjustment of 0). The TA adjustment field is [6] bits as legacy.
Agreement
For PUR HARQ re-transmissions in CE Mode B, the UE shall follow legacy connected mode power control procedures (i.e. the UE uses maximum TX power)

Agreement
For PUR power control in CE mode A, the TPC accumulation mechanism is reset for every PUR transmission

Agreement
Initialization of Yp,k is calculated using legacy MPDCCH UE-specific search space rules where the RNTI is the assigned PUR RNTI.
Agreement
For dedicated PUR in idle mode, the PUR configuration includes the following 

· MPDCCH frequency hopping configuration 

· PDSCH frequency hopping configuration 

· FFS: PUSCH for PUR retransmission follows same configuration as initial PUR transmission
Agreement
The PUR configuration includes the PUCCH configuration

· Details of configuration can be decided by RAN2

R1-1911378
LTE-M Preconfigured UL Resources Feature Lead Summary #2 RAN1 #98bis
Sierra Wireless
Agreements
The PUR L1 ACK DCI in CE Mode A and B should at least contain the following fields:

· PUSCH repetition adjustment

· FFS: details on adjustment
R1-1909987
Support for transmission in preconfigured UL resources in LTE-MTC
Ericsson

R1-1910081
UL transmission in preconfigured resource
Huawei, HiSilicon

R1-1910149
UL transmission in preconfigured resources for MTC
Lenovo, Motorola Mobility

R1-1910246
Transmission in preconfigured UL resources
Nokia, Nokia Shanghai Bell

R1-1910263
Support for transmission in preconfigured UL resources for MTC
ZTE

R1-1910446
Discussion on transmission in preconfigured UL reosurces for MTC
Samsung

Late submission

R1-1910524
LTE-M Pre-configured UL Resources Design Considerations 
Sierra Wireless, S.A.

R1-1910628
UL transmission in preconfigured resources for eMTC
Intel Corporation

R1-1910717
Support for transmission in preconfigured UL resources
Qualcomm Incorporated

R1-1910738
Considerations in using PUR
Sony

R1-1910803
Discussion on preconfigured UL resources in MTC
LG Electronics

R1-1910885
Discussion on the remaining issues of transmission in preconfigured UL resources
Xiaomi Communications

R1-1911150
Discussion on preconfigured UL resources in eMTC
NTT DOCOMO, INC.

1.1.1.3 Scheduling of multiple DL/UL transport blocks
R1-1910871
Feature lead summary for Scheduling of multiple DL/UL transport blocks for LTE-MTC
Ericsson

R1-1911381
Agreement
The unicast multi-TB feature is enabled separately for DL and UL
Agreement
For unicast, scheduling gaps can be configured separately for DL and UL by RRC

· Dynamic activation/deactivation of scheduling gaps via DCI is FFS.

Agreement
For UEs that support multi-TB scheduling with HARQ-ACK bundling, the bundling is enabled/disabled/configured by RRC and the actual bundle size is indicated by DCI
Agreement
· For UEs that support multi-TB scheduling with HARQ-ACK bundling, the maximum bundle size is 4.
· Strive to reuse Rel-14 HARQ-ACK bundling feature as baseline at least for the non-interleaving case
Agreement
· For unicast in CE mode A, at least for 1-2 TBs, scheduling with a single DCI is supported without new restrictions on MCS.
· FFS for > 2TBs
· For unicast in CE mode A, at least for 1-2 TBs, scheduling with a single DCI is supported without new restrictions on RA.
· FFS for > 2TBs
· FFS for CE mode B
Agreement
For DCI contents for scheduling multiple DL/UL transport blocks for CE mode A, down select one from following options in R1-1911381 for HARQ ID, NDI and number of scheduled HARQ processes.
· Option 1
· Option 3/5
Agreement
For unicast in CE mode A, for the purpose indicating the number of TBs, select Option 2, i.e.:

· A new or repurposed field(s) in DCI indicates implicitly or explicitly to indicate 1 TB or multiple TBs

· FFS: Details on how to indicate the exact number of TBs in case it is multiple

Agreement
For unicast in CE mode B, for the purpose indicating the number of TBs, select Option 2, i.e.:

· A new or repurposed field(s) in DCI indicates implicitly or explicitly to indicate 1 TB or multiple TBs

· FFS: Details on how to indicate the exact number of TBs in case it is multiple

Conclusion

For multicast, interleaving is not supported

Agreement
For multicast, the scheduling gap configuration indicates:

· Scheduling gap duration with granularity(FFS)

· FFS: Scheduling gap periodicity

· FFS: Other scheduling gap properties

Agreement 

For unicast, the scheduling gap configuration indicates:

· Scheduling gap duration with granularity(FFS)

· FFS: Scheduling gap periodicity

· FFS: Scheduling gap time offset

· FFS: Threshold for enabling scheduling gap 

Agreement
For unicast, a scheduling gap containing an MPDCCH transmission can be used for indication of early termination of ongoing PUSCH transmission(s).

· FFS: Whether a UE is required to monitor MPDCCH during the scheduling gap

· FFS: Whether the above also applies for PDSCH

Agreement
Unicast multi-TB scheduling can be configured and used together with at least the following other features:

· Rel-14 feature for 2984 bits max UL TBS in 1.4 MHz in CE mode A

FFS till RAN1#99 whether unicast multi-TB scheduling can be configured and/or used together with the following other features:

· Rel-14 feature for new numbers of repetitions for PUSCH and modulation restrictions for PDSCH/PUSCH in CE mode A

· Rel-14 feature for modulation restrictions for PDSCH/PUSCH in CE mode A

· Rel-14 feature on HARQ-ACK bundling in HD-FDD in CE mode A

· Rel-14 features for 5 or 20 MHz max PDSCH/PUSCH channel bandwidths in CE mode A/B

· Rel-14 feature for 10 downlink HARQ processes in FDD in CE mode A

· Rel-14 feature for dynamic HARQ-ACK delay for HD-FDD in CE mode A

· Rel-15 feature for PUSCH sub-PRB allocation in CE mode A/B

· Rel-15 feature for 64QAM for non-repeated unicast PDSCH in CE mode A

· Rel-15 feature for uplink HARQ-ACK feedback in DCI in CE mode A/B

· Rel-15 features for flexible starting PRB for PDSCH/PUSCH in CE mode A/B

· Any other feature that was supported since Rel-13 LTE eMTC

R1-1909988
Scheduling of multiple DL/UL transport blocks in LTE-MTC
Ericsson

R1-1910082
Scheduling of multiple transport blocks
Huawei, HiSilicon

R1-1910150
Design of scheduling of multiple DL/UL transport blocks for MTC
Lenovo, Motorola Mobility

R1-1910247
Scheduling of multiple DL/UL transport blocks
Nokia, Nokia Shanghai Bell

R1-1910264
Consideration on scheduling enhancement for MTC
ZTE

R1-1910526
LTE-M Multiple Transport Block Grant Design Considerations
Sierra Wireless, S.A.

R1-1910629
Sceduling of multiple DL/UL TBs for eMTC
Intel Corporation

R1-1910718
Scheduling of multiple DL/UL transport blocks
Qualcomm Incorporated

R1-1910739
On scheduling of multiple DL/UL transport blocks
Sony

R1-1910804
Discussion on multiple transport blocks scheduling in MTC
LG Electronics

R1-1910875
Consideration for scheduling multiple UL/DL TBs
Sequans Communications

R1-1910886
Discussion on the remaining issues of scheduling of multiple DL/UL TBs
Xiaomi Communications

1.1.1.4 Coexistence of LTE-MTC with NR

Agreement
For resource reservation for LTE eMTC in Rel-16, the configuration is independent from legacy subframe level resource reservation.

Agreement
For LTE-MTC resource reservation, for unicast, symbols of MPDCCH/PDSCH scrambled by C-RNTI or SPS-C-RNTI that would fall into the reserved resource are dropped for symbol-level and slot-level reserved resources.

· Dropped means punctured

· FFS: CSI-RS

Agreement
For LTE-MTC resource reservation, UL resource reservation for LTE eMTC with slot-level and symbol(s)-level granularity in addition to subframe-level granularity is supported.

Agreement
For LTE-MTC resource reservation, for unicast transmission, dynamic DCI signalling can be used to [indicate or override] which reserved resources are used for the scheduled LTE eMTC transmission
R1-1910872
Feature lead summary for Coexistence of LTE-MTC with NR
Ericsson

Agreement
For LTE-MTC resource reservation, the higher-layer configuration is cell-specific
Agreement
LTE-MTC DL frequency-domain resource reservation is supported
· FFS: granularity of resource reservation
Agreement
The puncturing feature is configured by higher layers via SIB (details FFS)

Agreement
From UE point of view, if one RE of the SFBC RE pair is configured as the punctured subcarrier, the SFBC pair is assumed to be punctured.

Agreement
LTE MTC DL subcarrier puncturing applies to CSI-RS 
R1-1909989
Coexistence of LTE-MTC with NR
Ericsson

R1-1910083
On eMTC co-existence with NR
Huawei, HiSilicon

R1-1910248
Coexistence of eMTC with NR
Nokia, Nokia Shanghai Bell

R1-1910265
Coexistence of LTE-MTC with NR
ZTE

R1-1910719
Coexistence of LTE-MTC with NR
Qualcomm Incorporated

R1-1910805
Discussion on coexistence of LTE-MTC with NR
LG Electronics

R1-1910872
Feature lead summary for Coexistence of LTE-MTC with NR
Ericsson

R1-1911151
Discussion on coexistence of eMTC with NR
NTT DOCOMO, INC.

1.1.1.5 Support of quality report in Msg3 and Connected Mode

Including aperiodic quality report in connection mode using same quality definition as in Msg 3
R1-1911369
Feature lead summary of DL quality report for MTC
Samsung

Agreement
For both IDLE mode and connected mode, CE mode A and mode B, DL quality report with up to 8 bits and 2 bits, DL quality in Msg3 and not in Msg3:

· If frequency hopping for MPDCCH used for DL quality measurement is enabled, only wideband DL quality is reported.

Agreement
For DL quality report in connected mode, no additional narrowband(s) other than USS MPDCCH narrowband(s) is used for DL quality measurement.

Agreement:
DL quality information with up to 8 bits is defined as:

	Reported level
	MPDCCH repetition level
	MPDCCH aggregation level
	CE mode

	0
	No measurement reporting
	No measurement reporting
	A, B

	1
	1
	1
	A

	2
	1
	2
	A

	3
	1
	4
	A

	4
	1
	8
	A

	5
	1
	12
	A

	6
	1
	16
	A

	7
	1
	24
	A

	8
	2
	24
	A, B

	9
	4
	24
	A, B

	10
	8
	24
	A, B

	11
	16
	24
	A, B

	12
	32
	24
	A, B

	13
	64
	24
	A, B

	14
	128
	24
	A, B

	15
	256
	24
	A, B


Note: the definition of DL quality information with up to 8 bits is adopted to all scenarios e.g. IDLE mode and connected mode, CE mode A and mode B, DL quality in Msg3 and not in Msg3.

Agreement
For DL quality information for 2 bits, it is up to RAN4 to design the relevant details with the following input from RAN1.
· 1 state indicates ‘no measurement’

· 3 states indicate 3 reported values as a function of Rmax of the RAR MPDCCH (i.e. Type2-CSS) configured for the PRACH CE level, where the function is up to RAN4.

· It is up to RAN4 whether the assumed MPDCCH aggregation level is less than 24 if Rmax is 1.
Send an LS to RAN4 and RAN2. Also include in the LS, all relevant agreements including DL quality information for 8 bits. Miao (Samsung) to draft LS.
R1-1911385
Agreed in R1-1911386
Agreement
· For DL quality report in connected mode and not in Msg3, the triggering signal is MAC CE
Agreement
For DL quality report in Msg3 in connected mode, whether to support and if supported, the details on configuration and triggering of DL quality report is up to RAN2

· Include as part of LS to RAN2 and RAN4 to be drafted by Miao (Samsung)

R1-1909990
Quality report in Msg3 and connected mode in LTE-MTC
Ericsson

R1-1910084
Channel quality reporting in Msg3
Huawei, HiSilicon

R1-1910249
Support of Quality report in Msg3
Nokia, Nokia Shanghai Bell

R1-1910266
Support of quality report in Msg3 and Connected Mode for MTC
ZTE

R1-1910447
Discussion on quality report in Msg3 and connected mode
Samsung

Late submission

R1-1910630
Quality report in Msg3 and connected mode for eMTC
Intel Corporation

R1-1910720
Support of Quality report in msg3 and connected mode
Qualcomm Incorporated

R1-1910740
Considerations in the support of quality report in Msg3
Sony

R1-1910806
Downlink channel quality report during random access procedure
LG Electronics

Withdrawn
1.1.1.6 MPDCCH performance improvement
R1-1911358
Feature lead summary of MPDCCH performance improvement
Huawei, HiSilicon

Agreement
Precoder cycling in time domain is done sequentially and in a cyclic manner 
· FFS whether it is combined with periodic pseudo random initialization
Agreement
Select one of the following in RAN1#99

· Alt1: For 2 Tx in the distributed transmission, fixed two precoders (0,1) are paired for every subframe and PRB.
· Alt2: For 2 Tx in the distributed transmission, precoder set { (0,1), (1,0) } is used for precoder cycling 

Agreement
Select one of the following in RAN1#99

· Alt1: The predefined pairs of rank-1 precoders {12,13} and {14,15} can be cyclically used in the frequency domain
· Alt2: The predefined pairs of rank-1 precoders (12,13), (14,15), (15,12), (13,14) are used for precoder cycling in the frequency domain.

Email discussion on PDCCH candidates for precoding cycling fallback by Nov 1st to be coordinated by Zheng (Huawei)
· Including consideration on UE complexity

R1-1909991
MPDCCH performance improvement in LTE-MTC
Ericsson

R1-1910085
On MPDCCH performance improvement
Huawei, HiSilicon

R1-1910250
MPDCCH performance improvement
Nokia, Nokia Shanghai Bell

R1-1910267
Discussion on MPDCCH performance improvement
ZTE

R1-1910721
Usage of CRS for MPDCCH
Qualcomm Incorporated

R1-1910807
Discussion on MPDCCH performance improvement
LG Electronics

1.1.1.7 CE mode A and B improvements for non-BL UEs
R1-1910809
FL summary of CE mode A and B improvements for non-BL UEs
LG Electronics

Agreement
Submode 2 is supported for PUCCH mode 1-1 for non-BL UEs in CE mode A

· No further PMI enhancement in Rel-16 for aperiodic CSI report
Agreement
Assuming RI=1, Table 7.2.2-1D in TS 36.213 is reused without modification for the support of CSI-RS based CSI feedback for non-BL UEs in CE mode A. 

· The RI is not reported.
Agreement
For CSI-RS based CSI feedback for non-BL UE in CE mode A, CSI reference resource in the frequency domain is the narrowband(s) used for MPDCCH monitoring

· This is same as in Rel-15

Agreement
For ETWS/CMAS indication to a non-BL UE in CE in connected mode via DCI using Type 0 CSS, following DCI format is used for ETWS/CMAS notification 

· DCI format 6-1A/B with a RNTI (e.g. SI-RNTI which is up to RAN2) for ETWS/CMAS notification
R1-1909992
CE mode improvements for LTE-MTC non-BL UEs
Ericsson

R1-1910086
Coverage enhancement for Non-BL UE
Huawei, HiSilicon

R1-1910251
CE mode A and B improvements for non-BL UEs
Nokia, Nokia Shanghai Bell

R1-1910268
On CE mode A and B improvements for non-BL UE
ZTE

R1-1910722
CE Mode A and B improvements for non-BL Ues
Qualcomm Incorporated

R1-1910808
CE mode improvements for non-BL UEs
LG Electronics

1.1.1.8 Use of LTE Control Channel Region for DL Transmission

R1-1911368
Summary of Use of LTE Control Channel Region for DL Transmission
Nokia, Nokia Shanghai Bell
Agreement
For MPDCCH mapping for TDD special subframe configurations 9 and 10, 

· The resource elements used for MPDCCH in lMPDCCHStart symbols starting from symbol#4 are copied into the first lMPDCCHStart symbols in the first slot if not colliding with CRS REs.
Agreement
Confirm the working assumption with the following modification 

For MPDCCH transmission in LTE control region, the special subframe usage for MPDCCH transmission is the same as in previous releases, i.e. special subframe configurations 0 and 5 are not used for MPDCCH transmission.
Agreement
REs containing MPDCCH DMRS are also copied into the LTE control region if they are part of the MPDCCH symbols to be copied.

R1-1909993
Use of LTE control channel region for DL transmission in LTE-MTC
Ericsson

R1-1910087
DL transmission on LTE control channel region
Huawei, HiSilicon

R1-1910252
Consideration on the usage of LTE control channel region
Nokia, Nokia Shanghai Bell

R1-1910269
Use of LTE control channel region for DL transmission
ZTE

R1-1910723
Use of control region for eMTC UEs
Qualcomm Incorporated

R1-1910810
On the use of LTE control channel region for LTE-MTC DL transmission
LG Electronics

1.1.1.9 Use of RSS for measurement improvements
R1-1910542
Summary of the use of RSS for measurement improvements
Sony Europe B.V.

R1-1911388
Agreement
The RSS Frequency Location function is as follows:

· Possible RSS Frequency Locations can only be within legacy Rel-13 narrowbands

· A RSS Frequency Location does not span two narrowbands.

· In each legacy narrowband, there are 3 non-overlapping RSS Frequency Locations

· Network can configure a subset of narrowbands to contain possible RSS

· The subset of narrowbands is common across all cells in the network

· The total number of selected narrowbands that can contain possible RSS is NNB
· The RSS Frequency Location function:

· IRSS = PCID MOD (3NNB)

· Where IRSS is the index of possible RSS Frequency Location starting with the lowest location

Agreement 

· For the configuration of the NNB narrowbands, following is supported

· A bitmap to indicate the NNB narrowbands. The narrowbands belonging to the central 6 PRBs are excluded.

· By default, all narrowbands, except for the narrowbands belonging to the central 6 PRBs, are selected

· A one-bit indicator indicating RSS colocation (time and frequency domain) in all cells

Agreement
For the RSS Time Offset ORSS, the RSS time offset is distributed across MRSS as a function of PCID.  The RSS Time Offset function is:

· ORSS = (PCID/(3NNB)( MOD MRSS

· NOTE: Actual Time Offset (in SFN radio frames) = ORSS × GRSS

Where, the granularity of each unit of GRSS = PRSS / (10 MRSS),  where GRSS is configurable and is common across all cells in the network

· FFS: value for GRSS 

Agreement
For each neighbor cell in the Neighbour Cell List:

· Use 3 bits to signal a RSS Power Bias relative to Q_offset, where 1 state is used to indicate that RSS is not used for that neighbor cell. FSS the range
Agreement 

Use RSS of neighbour cells for measurement improvement in Connected Mode:

· Signalling of RSS parameters for UE reported neighbour cells that are NOT in the Neighbour Cell List

· FFS: Handling of potential mismatch of UE measurement gaps and RSS periodicity

Agreement
Introduce a time shift (RSS, within two consecutive ORSS steps, so that the actual time offset can be shifted by (RSS radio frames, i.e.: 

· The Actual Time Offset = (ORSS × GRSS) +  (RSS
· The value (RSS can be determined by the UE from the ORSS of the serving cell

R1-1909994
Use of RSS for measurement improvements in LTE-MTC
Ericsson

R1-1910088
Considerations on RSS for measurement improvements
Huawei, HiSilicon

R1-1910254
Use of RSS for measurement improvements
Nokia, Nokia Shanghai Bell

R1-1910270
Use of RSS for measurement improvement
ZTE

R1-1910724
Measurements based on RSS
Qualcomm Incorporated

R1-1910741
Remaining issues in using RSS for neighbour cell measurements
Sony

R1-1910811
Use of RSS for measurement improvements
LG Electronics

1.1.1.10 Others
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