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1.1.1 Additional MTC Enhancements
LTE_eMTC5-Core; WID in RP-181878. Please refer to the WID for detailed scoping
1.1.1.1 UE-group wake-up signal
R1-1813715
Summary of 6.2.1.1 UE group MWUS
Qualcomm

Agreement 

For multiplexing between Rel-16 UE-group WUS and Rel-15 WUS, further evaluate and down select among the following options

· TDM

· FDM

· single-seq CDM

· single-seq CDM+TDM

· single-seq CDM+FDM

· FFS whether legacy WUS is the common WUS for all new UEs or only a part of new UEs.
Agreement
For multiplexing between different Rel-16 UE-group WUS, further evaluate and down select among the following options

· single-seq CDM

· FDM

· single-seq CDM+TDM

· single-seq CDM+FDM

Note: At least the maximum number of UE groups should be considered.

Agreement
The number of UE groups is configurable and broadcasted in SIB.

· FFS: Further details on the number of UE groups. For example, whether it is per PO or per gap configuration of a PO

Agreement

UE group ID is used as a parameter to generate WUS UE group sequence(s).

Agreement

One group WUS is designed as a single sequence
Agreement 

Further study false detection (cross/auto correlation) performance properties for the following designs:

· legacy WUS + cover codes,

· legacy WUS + shifted scrambling codes,

· legacy WUS + phase shift + cover code + scrambling bits

· Including combinations of phase shift, cover code, and/or scrambling bits

Other designs are not precluded.
Agreement

Rel-16 group WUS uses the same gap configurations as for Rel-15 legacy WUS except for differences from possible TDM.

· No new gap higher layer signaling will be introduced for TDM

R1-1812119
UE-group wake-up signal in LTE-MTC
Ericsson

R1-1812145
Support of sub-groups for MWUS
Huawei, HiSilicon

R1-1812278
on UE-group wake-up signal of eMTC
vivo

R1-1812428
Group Wake-Up Signal for MTC
Fraunhofer IIS, Fraunhofer HHI

R1-1812454
UE-group wake-up signal for eMTC
Intel Corporation

R1-1812527
Discussion on UE-grouping wake up signal in MTC
LG Electronics

R1-1812753
UE-group wake-up signal for MTC
Sony

R1-1812764
Discussion on Wake-up signal for MTC
ZTE

R1-1812903
UE-group wake-up signal for MTC
Nokia, Nokia Shanghai Bell

R1-1812939
UE-group wake-up signal for eMTC
Samsung

R1-1813038
UE-group wake-up signal
Qualcomm Incorporated

R1-1813194
Consideration on UE-group wake-up signal for Rel-16 MTC
Sharp

R1-1813291
Discussion on UE-group wake up signal in MTC
NTT DOCOMO, INC.

1.1.1.2 Support for transmission in preconfigured UL resources
R1-1813725
LTE-M Preconfigured UL Resources Summary RAN1 #95
Sierra Wireless

Agreement
For dedicated PUR in idle mode, the UE may skip UL transmissions.

· FFS: Resource release mechanism

· FFS: Whether or not to support mechanism to disable skipping by eNB

Agreement
The following evaluation parameters for CFS PUR link level simulation are agreed.
	Parameter
	Value/Description

	Channel model
	ETU 1Hz

	Resource Bandwidth(s)
	1, 2, 3 or 6 PRBs (contiguous) for eMTC

Proponent to provide details on resource allocation

Same bandwidth for all UEs

	Traffic Pattern
	Fixed (N UEs transmit in the same resource) or
(Optional) Bursty (N UEs may transmit in the same resource, with activity factor p for each of them)
Note: For all traffic models, it is assumed that a UEhas a dedicated DMRS

Note: Final decision can be based on the results for both fixed and bursty traffic model

	Number of repetitions in a resource
	To be declared by proponent

	Transport Block Size and Modulation Order
	To be declared by proponent

	Number of eNB Rx antennas
	2 as baseline, other values are not precluded

	Metrics
	BLER before HARQ

Number of resources (PRB x subframes) used by the technique to serve a given number of UEs
Baseline for comparison is dedicated PUR

	MCL
	164, 144, 124dB MCL

	UE grouping
	All UEs in the same MCL level.

	Processing Receiver at eNB
	No SIC/joint decoding of UEs is assumed.

MMSE single user decoding. Not NOMA.

	DMRS collision
	Each company to provide details on their DMRS assumption

	Channel Estimation

CFO

Timing Error

Power Imbalance
	Realistic

Uniform +/-50 Hz, +/-100 Hz (optional)
+/-0.5 CP uniform, +/-1 CP uniform (optional)

Uniform +/-[5 or 10] dB


The evaluated proposals should be within the scope of the eMTC WI.
Agreement
If multi-TB grant is not enabled, a dedicated PUR allocation is associated to only a single TB and single HARQ process 

· FFS: if multi-TB grant is enabled/supported
Agreement 

In idle mode, at least the following TA validation attributes are supported:

· Serving cell changes (serving cell refers the cell that the UE is camping on)

· Time Alignment Timer for idle mode 

· Serving cell RSRP changes (serving cell refers the cell that the UE is camping on)

· Based on RSRP measurement definition in existing Rel-15 TS36.214

Include in LS to RAN2, RAN4 to consider in their work. 
Agreement

The UE can be configured to use at least these TA validation attributes:

· Time Alignment Timer for idle mode 

· Serving cell RSRP changes 

· Note: the configuration shall support disabling of the TA validation attributes

Include in LS to RAN2, RAN4
For further study:

TA validation attributes:

· Subscription based UE differentiation (or Stationary indication in held in subscription)

· Cell specific indication where TA is valid within that cell

Agreement

Include in LS to RAN2, RAN4:

RAN1 assumes that a UE transitioning from EDT/connected to idle mode can use the valid TA that was used while in EDT/connected mode. 

Agreement

For dedicated PUR in idle mode, UL grant for HARQ retransmission is transmitted in MPDCCH search space

· FFS: Details on the search space (for example USS, CSS)

Agreement

For dedicated PUR in idle mode, upon successful decoding by eNB of a PUR transmission, the UE can expect an explicit ACK 

FFS: if ACK is sent on MPDCCH (layer 1) and/or PDSCH (layer 2/3)
Include in LS to RAN2, RAN4.
Agreement

For dedicated PUR in idle mode, upon unsuccessful decoding by eNB of a PUR transmission, the UE can expect

· an UL GRANT for retransmission on the MPDCCH, or  

· FFS: a NACK, or

· FFS: no explicit ACK 
Include in LS to RAN2, RAN4.
R1-1812120
Support for transmission in preconfigured UL resources in LTE-MTC
Ericsson

R1-1812142
UL transmission in preconfigured resource
Huawei, HiSilicon

R1-1812455
UL transmission in preconfigured resources for eMTC
Intel Corporation

R1-1812528
Discussion on preconfigured UL resources in MTC
LG Electronics

R1-1812724
LTE-M Pre-configured UL Resources Design Considerations 
Sierra Wireless, S.A.

R1-1812754
Considerations on Pre-configured Uplink Resource
Sony

R1-1812765
Support for transmission in preconfigured UL resources for MTC
ZTE

R1-1812904
Transmission in preconfigured UL resources
Nokia, Nokia Shanghai Bell

R1-1812940
Discussion on transmission in preconfigured UL reosurces for MTC
Samsung

R1-1813039
Support for transmission in preconfigured UL resources
Qualcomm Incorporated

R1-1813292
Discussion on preconfigured UL resources in MTC
NTT DOCOMO, INC.

1.1.1.3 Scheduling of multiple DL/UL transport blocks
R1-1813722
Feature lead summary Scheduling of multiple DL UL transport
Ericsson
Agreement

For CEmodeA, the maximum number of scheduled transport blocks with one single DCI is 8 in the UL, 8 in the DL
Agreement

The following working assumption is confirmed

For CEmodeB, the maximum number of scheduled transport blocks with one single DCI is 4 in the UL, 4 in the DL

Agreement

For both UL and DL unicast, at least consecutive resource allocation in time is supported when multiple TBs are scheduled by one single DCI. 

· Above applies only for valid subframes within the consecutive resource allocation in time

· FFS: Whether time gaps between two TBs is also supported
For future meetings in Rel-16 eMTC:
Further consider which Rel-14/15 features that should be possible to configure together with scheduling of multiple DL-UL transport blocks.

Agreement

For the DL unicast for a UE, when multiple TBs are scheduled by one DCI, the following parameter values are the same across all the TBs:
· Frequency-hopping flag, PMI confirmation (TM6-specific), Precoding information (TM6-specific), DM-RS scrambling / antenna ports (TM9-specific), Downlink assignment index (TDD-specific), PUCCH power control

· FFS: MCS, RV, Resource assignment, Number of PDSCH repetitions

Agreement

For the UL unicast, when multiple TBs are scheduled by one DCI, the following parameter values are the same across all the TBs:

· Frequency-hopping flag, TPC command
· FFS: MCS, RV, Resource assignment, Repetition number, Downlink assignment index (TDD-specific)
R1-1813759
Updated Feature lead summary Scheduling of multiple DL UL transport
Ericsson 

For next meeting
For unicast when multi-TBs are scheduled, companies are encouraged to bring in DCI designs which can support

1. scheduling of initial and retransmission TBs within one DCI

2. scheduling of initial TBs within one DCI, and retransmissions with one DCI

3. scheduling of initial TBs within one DCI, and retransmission can only be scheduled by individual DCI

RAN1 tries to make a decision on which case is specified in the next meeting based on the trade-off between DCI overhead and scheduling flexibility comparisons of the three cases.
Agreement

For the case of single DCI scheduling multiple transport blocks with repetitions, scheduling of transport blocks repetitions is down selected between:

· Option 1: All the repetitions for one transport block are contiguously scheduled in valid UL/DL subframes

· Option 2: The repetitions for one transport block are interleaved with repetitions of all the other transport blocks

· Option 3: Option 1 and 2 are supported and eNB configures among them.

Agreement

The maximum number of TBs for multicast is 8.

R1-1812121
Scheduling of multiple DL/UL transport blocks in LTE-MTC
Ericsson

R1-1812141
Scheduling of multiple transport blocks
Huawei, HiSilicon

R1-1812529
Discussion on multiple transport blocks scheduling in MTC
LG Electronics

R1-1812722
LTE-M Multiple Transport Block Grant Design
Sierra Wireless, S.A.

R1-1812755
HARQ feedback when multiple DL transport blocks are scheduled
Sony

R1-1812766
Consideration on scheduling enhancement for MTC
ZTE

R1-1812788
Design of scheduling of multiple DL/UL transport blocks for Rel.16 MTC
Lenovo, Motorola Mobility

R1-1812900
Discussion on the scheduling of multiple DL/UL TBs
Beijing Xiaomi Software Tech

R1-1812905
Scheduling of multiple DL/UL transport blocks
Nokia, Nokia Shanghai Bell

R1-1812941
Scheduling of multiple transport blocks for MTC
Samsung

R1-1813040
Scheduling of multiple DL/UL transport blocks
Qualcomm Incorporated

R1-1813688
Scheduling of multiple DL/UL TBs for eMTC
Intel Corporation

1.1.1.4 Coexistence of LTE-MTC with NR

R1-1813723
Feature lead summary for Coexistence of LTE-MTC with NR
Ericsson
Agreement

· RAN1 continues to study the following techniques for performance improvements of resource block alignment until the next meeting:

· Puncturing of resource elements at the outlying subcarrier

· Rate-matching around the outlying subcarrier

· Exploitation of a portion of the NR guard band (this would also require RAN4 study)

· RAN1 continues to consider all combinations of LTE-MTC system bandwidths and NR system bandwidths when discussing potential co-existence performance improvements.

Agreement

· RAN1 continues to study the following techniques for performance improvements of LTE-MTC resource allocation until the next meeting:

· Resource reservation at symbol level/slot level/subframe level/subcarrier level

· Whether the resource reservation is dynamic or semi-static (if supported)
· Whether and how to support LTE-MTC transmission in a portion of the subframe

· Impact of resource reservation to legacy UEs

· Whether LTE-MTC transmission is postponed or dropped in reserved resources

Agreement

RAN1 studies LTE-MTC transmission outside the legacy LTE system bandwidth (for reduced NR reserved resource cost for CRS, SIB1-BR, paging, etc.) until the next meeting
R1-1812122
Coexistence of LTE-MTC with NR
Ericsson

R1-1812146
Co-existence of eMTC with NR
Huawei, HiSilicon

R1-1812530
Discussion on coexistence of LTE-MTC with NR
LG Electronics

R1-1812767
Coexistence of LTE-MTC with NR
ZTE

R1-1812906
Coexistence of eMTC with NR
Nokia, Nokia Shanghai Bell

R1-1813041
Coexistence of LTE-MTC with NR
Qualcomm Incorporated

1.1.1.5 Support of Quality report in Msg3
R1-1813741
Feature summary of 6.2.1.5 Support of quality report in Msg3
Samsung
Agreement

For CE mode A (PRACH CE level 0, 1), the downlink channel quality is the repetition number and/or aggregation level that the UE needs to decode hypothetical MPDCCH with BLER of 1% 
Agreement

DL quality report is transmitted via higher layer signaling, e.g. MAC CE or RRC message
R1-1812123
Support of quality report in Msg3 in LTE-MTC
Ericsson

R1-1812143
Channel quality reporting in Msg3
Huawei, HiSilicon

R1-1812456
DL quality reporting in Msg3 for eMTC
Intel Corporation

R1-1812531
Downlink channel quality report during random access procedure
LG Electronics

R1-1812756
Quality Reporting on Msg3
Sony

R1-1812768
Specify Msg3 quality reporting at least for EDT
ZTE

R1-1812907
Support of Quality report in Msg3
Nokia, Nokia Shanghai Bell

R1-1812942
Discussion on quality report in Msg3 for MTC
Samsung

R1-1813042
Support of Quality report in msg3
Qualcomm Incorporated

1.1.1.6 MPDCCH performance improvement
R1-1813739
Feature lead summary of MPDCCH performance improvement
Huawei, HiSilicon
Agreement 
For distributed MPDCCH, predefined mapping between CRS ports and MPDCCH DMRS ports is supported.

Agreement 
For localized/distributed MPDCCH, the predefined mapping between CRS ports and MPDCCH ports is based on precoder cycling across time and frequency domain. FFS the details.
Agreement
Reuse existing LTE Rel-8 codebooks for precoding of MPDCCH is the starting point.
· Unless performance gains are idenfied further optimization on top of Rel-8 codebook will not be introduced

Agreement
For UE in Connected/Idle mode, the power offset between CRS and DMRS antenna ports of MPDCCH is indicated by SIB.

Agreement
· For UE in Idle mode, the configuration of CRS for MPDCCH performance improvement is indicated via SIB/SI. FFS the details of configuration.

· For UE in Connected mode, the configuration of CRS for MPDCCH performance improvement is indicated via UE-specific RRC signalling. FFS the details of configuration.
R1-1812124
MPDCCH performance improvement in LTE-MTC
Ericsson

R1-1812144
On MPDCCH performance improvement
Huawei, HiSilicon

R1-1812457
MPDCCH performance improvement
Intel Corporation

R1-1812532
Discussion on MPDCCH performance improvement
LG Electronics

R1-1812757
DMRS to CRS relationship for MPDCCH performance improvement
Sony

R1-1812769
Discussion on MPDCCH performance improvement
ZTE

R1-1812908
MPDCCH performance improvement
Nokia, Nokia Shanghai Bell

R1-1812943
Discussion on MPDCCH performance improvement for MTC
Samsung

R1-1813043
Usage of CRS for MPDCCH
Qualcomm Incorporated

1.1.1.7 CE mode A and B improvements for non-BL UEs
R1-1813726
Summary of CE mode A and B improvements for non-BL UEs
LG Electronics

Agreement
Companies are encouraged to evaluate DL performance with CSI-RS based CSI feedback for non-BL UE in CE mode A including
· by comparing downlink throughput performances based on

· CRS-based CSI feedback
· The current CSI-RS based CSI feedback (detailed configuration of CSI-RS is up to company, including new CSI-RS design, if any)

· under the simulation assumption in Table 1 used for the performance comparison between Single- and Dual-layer transmissions with the following updates

· Rank 1

· CQI adaptions are enabled

· Periodic CSI feedback Mode 1-1 is applied with periodicity of 10msec
· Aperiodic CSI feedback
R1-1812125
CE mode A and B improvements for LTE-MTC non-BL UEs
Ericsson

R1-1812139
Coverage enhancement for Non-BL UE
Huawei, HiSilicon

R1-1812458
Improvement for non-BL UEs in CE mode
Intel Corporation

R1-1812533
CE mode improvements for non-BL UEs
LG Electronics

R1-1812770
On CE mode A and B improvements for non-BL UE
ZTE

R1-1812909
CE mode A and B improvements for non-BL UEs
Nokia, Nokia Shanghai Bell

R1-1812944
CE Mode A and Mode B improvements for non-BL UEs
Samsung

R1-1813044
CE Mode A and B improvements for non-BL Ues
Qualcomm Incorporated

1.1.1.8 Use of LTE Control Channel Region for DL Transmission

R1-1813724
Summary of Use of LTE Control Channel Region for DL Transmission
Nokia, NSB

Agreement

LTE control channel can be used for MPDCCH that is used to schedule broadcast PDSCH channel
Agreement
For MPDCCH transmission in LTE control region, part of the MPDCCH are mapped into the LTE DL control region.

Agreement

For PDSCH transmission in LTE control region, rate-matching is done using legacy mapping then wrap around starting with OFDM symbol 0.

R1-1812126
Use of LTE control channel region for DL transmission in LTE-MTC
Ericsson

R1-1812140
DL transmission on LTE control channel region
Huawei, HiSilicon

R1-1812459
Standalone deployment for eMTC
Intel Corporation

R1-1812534
On the use of LTE control channel region for LTE-MTC DL transmission
LG Electronics

R1-1812771
Use of LTE control channel region for DL transmission
ZTE

R1-1812789
Design of Use of LTE Control Channel Region for DL Transmission
Lenovo, Motorola Mobility

R1-1812901
Discussion on the use of LTE control channel region for DL transmission
Beijing Xiaomi Software Tech

R1-1812927
Consideration on the usage of LTE control channel region
Nokia, Nokia Shanghai Bell

R1-1812945
Discussion on use of control channel region
Samsung

R1-1813045
Use of control region for eMTC Ues
Qualcomm Incorporated

R1-1813293
Discussion on the use of LTE control channel region for DL transmission
NTT DOCOMO, INC.

1.1.1.9 Others

Including use of RSS for measurement improvements
R1-1812772
Use of RSS for measurement improvement
ZTE

