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1.1.1 Additional MTC Enhancements
LTE_eMTC5-Core; WID in RP-182891. Please refer to the WID for detailed scoping

R1-1903521
Draft Reply LS on RSS based measurements signalling
Ericsson
Agreement
The draft LS is approved in R1-1903659 with the following modified text:

· RSS periodicity can be considered as a carrier specific parameter, hence it may be omitted from neighbor cell RSS configuration signaling.

· RAN1 expects most cells to have common or similar configurations for most parameters. Parameter commonality or similarity between serving cell and neighbor cell(s) may be exploited to reduce the required number of bits.

· RAN1 will study whether and how to reduce the overhead from the two most expensive parameters, time offset and frequency location. Depending on the study, this could be done, e.g., by making one or both of them carrier specific or by reducing their resolution.

1.1.1.1 UE-group wake-up signal
R1-1903252
Summary of 6.2.1.1 UE group MWUS
Qualcomm Incorporated
Agreement

UE-group MWUS sequence is same as UE-group NWUS per RB and the same sequence is repeated in two PRBs.
R1-1903286
Remaining issues of 6.2.1.1 UE group MWUS
Qualcomm Incorporated

Agreement

· A UE is required to monitor WUS(s) in only one WUS (time/frequency) resource location.

Agreement

· Single-sequence CDM is used in the same WUS resource if more than one UE group is configured to monitor the WUS resource.
· Select one among the following:

· Up to 2 orthogonal WUS resources may be configured in time domain 
· Up to 2 orthogonal WUS resources may be configured in frequency domain 

· Up to 2 orthogonal WUS resources may be configured per dimension (up to 4 orthogonal WUS resources in total)
· Up to 2 orthogonal WUS resources may be configured either in time or frequency domain (only one of the two can be configured)

· FFS: whether one of the WUS resources is configured to be shared with legacy WUS

Agreement

If configured, a common WUS is used to wake up all group WUS UEs monitoring the same WUS (time-frequency) resource if more than one UE group occupies the WUS resource.
· FFS: Whether the above is also applicable for Rel-15 WUS UEs

· FFS: Whether to additionally support the feature of waking up a subset of all WUS UE groups

R1-1901514
Support of sub-groups for MWUS
Huawei, HiSilicon

R1-1901647
UE-group wake-up signal for eMTC
vivo

R1-1901737
UE-group wake-up signal in LTE-MTC
Ericsson

R1-1901857
Discussion on Wake-up signal for MTC
ZTE

R1-1901953
UE-group wake-up signal for MTC
Nokia, Nokia Shanghai Bell

R1-1902055
Discussion on UE-grouping wake up signal in MTC
LG Electronics

R1-1902145
UE-group wake-up signal for Rel-16 MTC
Lenovo, Motorola Mobility

R1-1902191
UE group wake up signal for MTC
Sony

R1-1902209
UE-group wake-up signal for eMTC
Samsung

R1-1902366
UE-group wake-up signal
Qualcomm Incorporated

R1-1902450
UE-group wake-up signal for eMTC
Intel Corporation

R1-1902641
Consideration on UE-group wake-up signal for Rel-16 MTC
Sharp

R1-1902775
Discussion on UE-group wake up signal in MTC
NTT DOCOMO, INC.

1.1.1.2 Support for transmission in preconfigured UL resources
R1-1903248
LTE-M Preconfigured UL Resources Summary RAN1 #96
Sierra Wireless, S.A.

Agreement 
In idle mode, the TA validation configuration can include “PUR Time Alignment Timer”

· Where the UE considers the TA as invalid if the (current time – time at last TA update) > the PUR Time Alignment Timer

· Details on how to specify the “PUR Time Alignment Timer” is up to RAN2  

Agreement

In idle mode, when the UE validates TA, the UE considers the TA for the previous serving cell as invalid if the serving cell changes
· Above applies for the case where the UE is configured to use the serving cell change attribute

Agreement
For dedicated PUR in idle mode, the Dedicated PUR ACK is at least sent on MPDCCH 

· RAN2 can decide if a higher layer PUR ACK is also supported

Agreement

For dedicated PUR in idle mode, the PUR search space configuration shall be included in the PUR configuration.
· PUR search space is the search space where UE monitors for MPDCCH
· FFS: Whether PUR search space is common or UE specific

R1-1903293
LTE-M Preconfigured UL Resources offline conclusion and remain issues
Sierra Wireless, S.A.

Agreement 

When the TA is validated and found to be invalid and the UE has data to send, the UE can obtain a valid TA and may send data via legacy RACH or EDT procedures 

· FFS whether only TA is acquired and then data sent on PUR is supported

· FFS other approaches to obtain a valid TA

Agreement

When the UE is configured to use several TA validation criteria, the TA is valid only when all the configured TA validation criteria are satisfied.
Agreement
For dedicated PUR, in idle mode, the PUR resource configuration includes at least the following 

· Time domain resources including periodicity(s) 

· Note: also includes number of repetitions, number of RUs, starting position
· Frequency domain resources

· TBS(s)/MCS(s)

· Power control parameters

· Legacy DMRS pattern
Agreement
In idle mode, at least the following PUR configurations and PUR parameters may be updated after a PUR transmission:

· Timing advance adjustment 

· UE TX power adjustment

· FFS: Repetition adjustment for PUSCH
FFS: Whether the above update is done in L1 and/or higher layer
Agreement

In idle mode, the PUR search space configuration includes at least the following: 

· MPDCCH narrowband location 

· MPDCCH repetitions and aggregation levels 

· MPDCCH starting subframe periodicity (variable G)
· Starting subframe position (alpha_offset)
R1-1903523
LTE-M Preconfigured UL Resources remain issues #2
Sierra Wireless
Agreement

For dedicated PUR in idle mode, the PUR resource configuration includes at least the following 

· A PUSCH frequency hopping indication to enable or disable legacy frequency hopping

Agreement

In idle mode, a UE can be configured such that TA is always valid within a given cell.

· FFS: up to RAN2 how to implement e.g. PUR Time Alignment Timer = infinity

R1-1901511
UL transmission in preconfigured resource
Huawei, HiSilicon

R1-1901628
LTE-M Pre-configured UL Resources Design Considerations
Sierra Wireless, S.A.

R1-1901738
Support for transmission in preconfigured UL resources in LTE-MTC
Ericsson

R1-1901858
Support for transmission in preconfigured UL resources for MTC
ZTE

R1-1901954
Transmission in preconfigured UL resources
Nokia, Nokia Shanghai Bell

R1-1902056
Discussion on preconfigured UL resources in MTC
LG Electronics

R1-1902146
UL transmission in preconfigured resources for eMTC
Lenovo, Motorola Mobility

R1-1902192
Considerations in using PUR
Sony

R1-1902210
Discussion on transmission in preconfigured UL reosurces for MTC
Samsung

R1-1902367
Support for transmission in preconfigured UL resources
Qualcomm Incorporated

R1-1902451
UL transmission in preconfigured resources for eMTC
Intel Corporation

R1-1902552
Consideration for preconfigured uplink resources (PUR)
Sequans Communications

R1-1902776
Discussion on preconfigured UL resources in MTC
NTT DOCOMO, INC.

1.1.1.3 Scheduling of multiple DL/UL transport blocks
R1-1903245
Feature lead summary for Scheduling of multiple DL/UL transport blocks for LTE-MTC
Ericsson
Recommendation for future meetings:
The use of scheduling gaps for unicast/multicast is further studied.
Agreement

Support option 3 from below

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

Above applies for unicast only.
Agreement

For the DL/UL unicast for a UE, when multiple TBs are scheduled by one DCI, the parameter values for {MCS, Resource assignment, Repetitions} are the same across all the TBs scheduled by that DCI.
· If specified, in the case where one DCI schedules TB for both initial and retransmission, the above applies for TBs for both initial and retransmission

R1-1901510
Scheduling of multiple transport blocks
Huawei, HiSilicon

R1-1901630
LTE-M Multiple Transport Block Grant Design Considerations
Sierra Wireless, S.A.

R1-1901739
Scheduling of multiple DL/UL transport blocks in LTE-MTC
Ericsson

R1-1901859
Consideration on scheduling enhancement for MTC
ZTE

R1-1901955
Scheduling of multiple DL/UL transport blocks
Nokia, Nokia Shanghai Bell

R1-1902057
Discussion on multiple transport blocks scheduling in MTC
LG Electronics

R1-1902147
Design of scheduling of multiple DL/UL transport blocks for MTC
Lenovo, Motorola Mobility

R1-1902193
On transmission of multiple DL transport blocks
Sony

R1-1902211
Scheduling of multiple transport blocks for MTC
Samsung

R1-1902368
Scheduling of multiple DL/UL transport blocks
Qualcomm Incorporated

R1-1902452
Scheduling of multiple DL/UL TBs for eMTC
Intel Corporation

1.1.1.4 Coexistence of LTE-MTC with NR

R1-1903246
Feature lead summary for Coexistence of LTE-MTC with NR
Ericsson

For further study in future meetings:
· RAN1 continues to consider all combinations of LTE-MTC system bandwidths and NR system bandwidths when discussing potential co-existence performance improvements, including the combinations considered particularly challenging (e.g. the cases with 5 MHz NR system bandwidth).

· RAN1 continues to study e.g. the following aspects of puncturing and/or rate-matching and/or exploitation of guardband (this would also require RAN4 study) as potential ways to take outlying LTE-MTC subcarriers into account for performance improvement of resource block alignment between LTE-MTC and NR:

· How to minimize the number of outlying LTE-MTC subcarriers

· To what extent the LTE-MTC UE needs to be aware subcarriers not used for transmission 
· Performance impacts of the LTE-MTC subcarrier puncturing
· Some of the methods may only apply for downlink
· RAN1 studies whether to support configurable RB shift for LTE-MTC in some cases (e.g. stand-alone/in-band, FDD/TDD, DL/UL).

Agreement 

RAN1 considers coexistence cases for different NR subcarrier spacing (SCS), with higher priority given first to 15 kHz SCS and then to 30 kHz SCS.

For further study in future meetings:

· RAN1 continues to study semi-static LTE-MTC resource reservation for improved coexistence with NR SSB, NR CORESET, NR CSI-RS, and NR TRS.

· RAN1 continues to study both semi-static and dynamic LTE-MTC resource reservation for improved coexistence with other NR transmissions than NR SSB, NR CORESET, NR CSI-RS, and NR TRS.

· RAN1 continues to study how to handle potential collision between LTE-MTC transmissions and NR URLLC related transmissions.

For further study in future meetings:

· RAN1 continues to study potential support of LTE-MTC transmission outside the legacy LTE system bandwidth (for reduced NR reserved resource cost for CRS, SIB1-BR, paging, etc.) while supporting legacy LTE-MTC transmission for legacy LTE-MTC UEs within the legacy LTE system bandwidth.

Conclusion
· Non-backwards-compatible approaches for reduced CRS overhead or reduced impact from frequency hopping is not supported in Rel-16.

R1-1901515
On eMTC co-existence with NR
Huawei, HiSilicon

R1-1901740
Coexistence of LTE-MTC with NR
Ericsson

R1-1901860
Coexistence of LTE-MTC with NR
ZTE

R1-1901956
Coexistence of eMTC with NR
Nokia, Nokia Shanghai Bell

R1-1902058
Discussion on coexistence of LTE-MTC with NR
LG Electronics

R1-1902369
Coexistence of LTE-MTC with NR
Qualcomm Incorporated

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
R1-1903297
Feature summary of 6.2.1.5 quality report in Msg3 and Connected Mode
Samsung
Agreement
For DL quality report in Msg3:
· If frequency hopping for MPDCCH is enabled, at least wideband DL quality is reported.
· Wideband DL quality is calculated assuming transmission on all narrowband(s) to which the derived repetition number and/or aggregation level relates.
· FFS if additionally reports DL quality on a preferred narrowband and/or position of the preferred narrowband.
· If frequency hopping for MPDCCH is disabled, DL quality based on one narrowband is reported.
Agreement
For DL quality report in connected mode
· DL quality is with respect to USS for both CE mode A and CE mode B.
· DL quality is measured at least on narrowband(s) on which MPDCCH of USS is monitored.
R1-1903517
Remaining issues on MTC DL quality report
Samsung
Agreement:
For DL quality report in Msg3 in CE mode A (PRACH CE level 0, 1):
· If the repetition number in DL quality information is larger than 1, only repetition number is reported with pre-defined maximum aggregation level;
· If the repetition number in DL quality information equals to 1, FFS between: 
· Only aggregation level is reported with pre-defined repetition number equals to 1
· Repetition number equals to 1 is reported with pre-defined [maximum] aggregation level
R1-1901512
Channel quality reporting in Msg3
Huawei, HiSilicon

R1-1901741
Support of quality report in Msg3 and connected mode in LTE-MTC
Ericsson

R1-1901861
Support of quality report in Msg3 and Connected Mode for MTC
ZTE

R1-1901957
Support of Quality report in Msg3
Nokia, Nokia Shanghai Bell

R1-1902059
Downlink channel quality report during random access procedure
LG Electronics

R1-1902194
Quality Report in Msg3
Sony

R1-1902212
Discussion on quality report in Msg3 and connected mode
Samsung

R1-1902370
Support of Quality report in msg3 and connected mode
Qualcomm Incorporated

R1-1902453
Quality report in Msg3 and connected mode for eMTC
Intel Corporation

1.1.1.6 MPDCCH performance improvement
R1-1903279
Feature lead summary of MPDCCH performance improvement
Huawei, HiSilicon

Agreement
Precoding cycling in time domain with a granularity of YCH is supported. FFS whether futher values are supported in which case the granularity is configurable.
Agreement
For precoding cycling, the precoder set consists of [2 or 4] existing precoders for 2Tx antennas and 4 existing precoders for 4Tx antennas. 

FFS: The precoder set is configured or not. 

For further study

· The order and pattern of the used precoder in time and frequency domain for precoder cycling
R1-1901513
On MPDCCH performance improvement
Huawei, HiSilicon

R1-1901742
MPDCCH performance improvement in LTE-MTC
Ericsson

R1-1901862
Discussion on MPDCCH performance improvement
ZTE

R1-1901958
MPDCCH performance improvement
Nokia, Nokia Shanghai Bell

R1-1902060
Discussion on MPDCCH performance improvement
LG Electronics

R1-1902195
On MPDCCH performance improvement
Sony

R1-1902213
Discussion on MPDCCH performance improvement for MTC
Samsung

R1-1902371
Usage of CRS for MPDCCH
Qualcomm Incorporated

R1-1902454
MPDCCH performance improvement
Intel Corporation

1.1.1.7 CE mode A and B improvements for non-BL UEs
R1-1903278
Summary of CE mode A and B improvements for non-BL UEs
LG Electronics
Conclusion
· RAN1 has no consensus on the support for dual layer DL reception for non-BL UEs in CE mode A in Rel-16

Agreement
Existing Rel-15 CSI-RS based CSI feedback is supported for non-BL CE UEs operating CE mode A. FFS on:

· The number of CSI-RS ports

· CSI feedback mechanism

· Resource assignment issue due to REs used for CSI-RS

R1-1901508
Coverage enhancement for Non-BL UE
Huawei, HiSilicon

R1-1901743
CE mode A and B improvements for LTE-MTC non-BL UEs
Ericsson

R1-1901863
On CE mode A and B improvements for non-BL UE
ZTE

R1-1901959
CE mode A and B improvements for non-BL UEs
Nokia, Nokia Shanghai Bell

R1-1902061
CE mode improvements for non-BL UEs
LG Electronics

R1-1902214
CE Mode A and Mode B improvements for non-BL UEs
Samsung

R1-1902372
CE Mode A and B improvements for non-BL Ues
Qualcomm Incorporated

R1-1902455
CE mode A and B improvements for non-BL UEs
Intel Corporation

1.1.1.8 Use of LTE Control Channel Region for DL Transmission

R1-1903276
Summary of Use of LTE Control Channel Region for DL Transmission
Nokia, Nokia Shanghai Bell
Agreement

Use of LTE DL control region for PDSCH and MPDCCH is configured by SIB1-BR.

Agreement

In case of retuning, the UE is not required to receive all the symbols in LTE downlink control region.

· No RAN1 specification impact

R1-1901509
DL transmission on LTE control channel region
Huawei, HiSilicon

R1-1901744
Use of LTE control channel region for DL transmission in LTE-MTC
Ericsson

R1-1901864
Use of LTE control channel region for DL transmission
ZTE

R1-1901960
Consideration on the usage of LTE control channel region
Nokia, Nokia Shanghai Bell

R1-1902062
On the use of LTE control channel region for LTE-MTC DL transmission
LG Electronics

R1-1902215
Discussion on use of control channel region
Samsung

R1-1902373
Use of control region for eMTC Ues
Qualcomm Incorporated

R1-1902456
Use of LTE control channel region for eMTC DL transmission
Intel Corporation

R1-1902777
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 (particularly LS from RAN2 in R2-1818662)

R1-1901745
Use of RSS for measurement improvements in LTE-MTC
Ericsson

