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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
R1-1909394
Feature lead summary of 6.2.1.1 UE group MWUS
Qualcomm Incorporated

Agreement

Both options can be configured simultaneously to have up to 4 orthogonal WUS resources including legacy WUS resource

· Up to 2 orthogonal resources including legacy WUS resource may be configured in time domain

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

Note: The two orthogonal resources do not necessarily include the legacy WUS resource
Agreement
The maximum number of UE groups per WUS resource is 8.
Agreement
Different WUS sequences are used in same/different WUS resources.
Working Assumption
To differentiate WUS sequences in different WUS resources, 2-bit MSB of scrambling initialization c_init is supported
Agreement

The following working assumption is confirmed with the modification and under the condition that the eNB can set the power offset between Rel-15 and Rel-16 sequences (UE does not need to know the power offset)
· UE assumes may assume the transmit power for Rel-16 WUS sequence is same as that of Rel-15 WUS sequence.

· Maximum WUS duration for Rel-16 WUS sequence is same as that of Rel-15 WUS sequence
Agreement
A UE is required to detect 2 sequences, the common WUS and the group WUS of the group to which it belongs.
Agreement

The specification supports configurability to enable UE group to be changed among WUS resources.

· FFS: Details including implicit/explict signalling
R1-1908018
UE-group wake-up signal in LTE-MTC
Ericsson

R1-1908084
Support of sub-groups for MWUS
Huawei, HiSilicon

R1-1908255
Discussion on Wake-up signal for MTC
ZTE

R1-1909505
UE-group wake-up signal for MTC
Nokia, Nokia Shanghai Bell

Revision of R1-1908291
R1-1908519
Discussion on UE-grouping wake up signal in MTC
LG Electronics

R1-1909464
UE-group wake-up signal for eMTC
Intel Corporation

Revision of R1-1908613
R1-1908756
UE group wake up signal for MTC
Sony

R1-1908825
UE-group wake-up signal
Qualcomm Incorporated

R1-1909167
Discussion on UE-group wake up signal in MTC
NTT DOCOMO, INC.

1.1.1.2 Support for transmission in preconfigured UL resources
R1-1908189
LTE-M Preconfigured UL Resources Summary RAN1 #98
Sierra Wireless
Agreement
The following WA is confirmed:
In idle mode, updating PUR configurations and/or PUR parameters via L1 signalling after a PUR transmission is supported

· FFS: Which PUR configurations and PUR parameters will be signaled via L1

· FFS: Definition of PUR configurations and PUR parameters
Agreement

The following WA is confirmed:
For dedicated PUR

· During the PUR search space monitoring, the UE monitors for DCI scrambled with a RNTI assuming that the RNTI is not shared with any other UE

· Note: It is up to RAN2 to decide how the RNTI is signaled to UE or derived

· FFS if the UE monitors any additional RNTI which may be shared with other UEs.

· Note: The same RNTI may be used over non-overlapping time and/or frequency resources

Agreement

In idle mode, the PUR search space PRB pairs is configured between {2, 2+4, 4} PRBs and this configuration is in the PUR configuration.
Agreement

The PUR (re)configuration explicitly signals the CE mode which can only be changed via RRC signalling (i.e. not via L1 messages).
Agreement
For dedicated PUR in idle mode, the PUR MPDCCH candidates are derived using legacy USS rules where rmax= rmax-mPDCCH-PUR
· FFS: Initialization of Yp,k
Agreement

For dedicated PUR in idle mode and for HD-FDD UEs, the start of the PUR SS Window is 4 subframes after the end of the PUR transmission.

For dedicated PUR in idle mode and for FD-FDD/TDD UEs, the start of the PUR SS Window is 4 subframes after the end of the PUR transmission. 

· FFS whether/when the UE is monitoring for early termination during the PUR transmission 

Agreement

After data transmission on PUR, if nothing is received by the UE in a time period, the UE shall fallback to legacy RACH/EDT procedure.

· FFS: Details on time period

Agreement
RAN1 will downselect among the following indications for PUR L1 ACK in RAN1#98bis
· Timing advance adjustment (including TA adjustment of 0)
· UE TX power adjustment 

· PUSCH repetition adjustment

· Indication of PUR SS monitoring termination
· Flag to indicate L1 ACK

· None of the above (i.e. the legacy L1 ACK will be reused)
Note: No new indications will be considered.
Agreement

· For PUR transmissions in a PUR allocation, the TX power is at least based on the estimated path loss and the configured Target UL Power Level (P_0).

· FFS:  if other power control parameters beyond Target UL Power Level (P_0) are needed (e.g. ramping step)

· For PUR HARQ re-transmissions in CE mode A, the TPC field in the UL grant is used to adjust the TX power

· FFS for CE mode B

· FFS whether to reset the TPC accumulation mechanism for every initial PUR transmission

· FFS:  if other power control parameters beyond Target UL Power Level (P_0) are needed (e.g. ramping step)

Agreement

The dedicated PUR ACK DCI at least allows for indicating implicitly or explicitly that the current PUR monitoring is terminated 

· FFS: The dedicated PUR ACK DCI at least allows for indicating whether the UE continues monitoring the PUR search space after a gap (whether the gap is always zero or it can be zero)

Agreement

After data transmission on PUR, the UE may expect an explicit indication on MPDCCH for fallback to EDT or RACH

Working assumption 

For eMTC full PRB allocation, for PUR with R>= [64 or 128] repetitions:

· Allow for UE-specific cyclic shift ([2 or 4 or 8] cyclic shifts) for DMRS.

· The number of PRBs that can be allocated to a UE are the same as in legacy (e.g., max 2PRBs can be allocated to a UE in CE Mode B)

· For PUSCH scrambling, the baseline is the current c_init equation by using the configured PUR_RNTI. 
· Companies are welcome to evaluate baseline c_init, alternative c_init (e.g. c_init for NPDSCH rotation sequence) equations, and other proposals. 
Note 1: The Working Assumption is also subject to the potential RAN2 and RAN4 specification impacts.

Note 2: It is transparent to a given UE whether the eNB is allocating other UEs in the same resource.

R1-1908019
Support for transmission in preconfigured UL resources in LTE-MTC
Ericsson

R1-1908081
UL transmission in preconfigured resource
Huawei, HiSilicon

R1-1908185
LTE-M Pre-configured UL Resources Design Considerations 
Sierra Wireless, S.A.

R1-1908189
LTE-M Preconfigured UL Resources Summary RAN1 #98
Sierra Wireless, S.A.

R1-1908256
Support for transmission in preconfigured UL resources for MTC
ZTE

R1-1908292
Transmission in preconfigured UL resources
Nokia, Nokia Shanghai Bell

R1-1908444
Discussion on transmission in preconfigured UL reosurces for MTC
Samsung

R1-1908520
Discussion on preconfigured UL resources in MTC
LG Electronics

R1-1908614
UL transmission in preconfigured resources for eMTC
Intel Corporation

R1-1908726
UL transmission in preconfigured resources for MTC
Lenovo, Motorola Mobility

R1-1908757
Considerations in using PUR
Sony

R1-1908826
Support for transmission in preconfigured UL resources
Qualcomm Incorporated

R1-1908982
Consideration for preconfigured uplink resources (PUR)
Sequans Communications

R1-1909113
Further discussion on transmission in preconfigured UL resources
Xiaomi Communications

R1-1909168
Discussion on preconfigured UL resources in MTC
NTT DOCOMO, INC.

1.1.1.3 Scheduling of multiple DL/UL transport blocks
R1-1909497
Feature lead summary for Scheduling of multiple DL/UL transport blocks for LTE-MTC
Ericsson

Agreement

In RAN1#98bis, select one of the following options for unicast in CE mode A

For the purpose indicating the number of TBs
· Option 1: 1 bit is added to the DCI to indicate 1 TB or multiple TBs
· FFS: Details on how to indicate the exact number of TBs in case it is multiple

· Option 2: 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

· Option 3: 1 bit is added to the DCI to indicate one of the following:

· Up to 4 TBs are scheduled 
· In which case, a bit map is used to indicate details

· Up to 8 TBs are scheduled
· In which case, a table is used to indicate details

Agreement

In RAN1#98bis, select one of the following options for unicast in CE mode B

For the purpose indicating the number of TBs

· Option 1: 1 bit is added to the DCI to indicate 1 TB or multiple TBs

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

· Option 2: 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

· Option 3: 1 bit is added to the DCI to indicate mixed(initial and retransmission) scheduling and non-mixed scheduling

· Depending on whether it is mixed or non-mixed scheduling, UE interpretes the field indicating the number of TBs differently
· FFS: Details

Agreement
For unicast, at least when the scheduling with a single DCI includes retransmission(s) in some of the allocated HARQ process(es), the allocation of the HARQ processes is downselected from the following options in RAN1#98bis
· Option 1: Contiguous allocation of any starting HARQ process #
· FFS: The number of contiguous allocations defined in the DCI

· Option 2: Contiguous allocation of a limited set of HARQ processes

· FFS: The number of contiguous allocations defined in the DCI 

· Option 3: Allocation of any set of HARQ processes
· Option 4: Allocation of a limited set of HARQ processes

· Option 5: Contiguous allocation for mixed(initial+retransmisson) scheduling and non-contiguous allocation for all-initial or all-retx scheduling 
Down selection to be made separately for CE mode A and B
Agreement

For multicast, the size of the DCI field indicating the number of scheduled TBs for SC-MTCH is 3 bits
Agreement

For multicast, optional scheduling gaps can be configured by higher layers. It is left to RAN2 whether to do the configuration in SC-MCCH or SIB.
Agreement

· For unicast, for an MPDCCH ending in subframe N, the timing relationship for PDSCH is such that no PDSCH associated with the MPDCCH is received before subframe N+2.

· For unicast, for an MPDCCH ending in subframe N, the timing relationship for PUSCH is such that no PUSCH associated with the MPDCCH is transmitted before subframe N+4.
· For unicast, for a PDSCH transmission ending in subframe N, the corresponding HARQ-ACK is transmitted no earlier than in subframe N+4.

Conclusion

There is no consensus on the support of HARQ-ACK bundling in CE mode B for unicast multi-TB scheduling
Agreement

For unicast multi-TB scheduling, HARQ-ACK multiplexing in CE mode B is not supported

R1-1909698
Feature lead summary #2 for Scheduling of multiple DL/UL transport blocks for LTE-MTC
Ericsson
Agreement

For the design of DCI for multiple DL/UL TB:

· At least when a single TB is scheduled, aim for similar scheduling flexibility as that of legacy DCI

· Possible exceptions at least for some cases are the frequency hopping flag and RV index field

Agreement:

· For unicast, select option(s) from the following options

· Option 1: Scheduling of up to 8 TBs is supported with a single DCI design.

· Target for up to 6 bits overhead increase compared to legacy DCI
· Option 2: For unicast, the maximum number of scheduled TBs with one single DCI for CE mode A for either UL or DL is RRC configured within the set {1, 2, [4], 8} in a UE specific manner. 

· The design methodology for the DCI for different maximum number of TBs is further studied 

· For the 2 TB case, target for up to 3 bits overhead increase compared to legacy DCI
· Note: Option 2 will require modification on existing agreement

· The following working assumption is confirmed.

· For unicast, scheduling of initial and retransmission TB(s) within one DCI is supported

· For unicast, the new data indication is individually provided for each allocated HARQ process.

Agreement

The following working assumption is confirmed:
For unicast, scheduling gaps for multiple transport blocks is supported and a scheduling gap can be configured by [RRC and/or DCI].
· The support of scheduling gaps is UE optional feature regardless of the support of multiple TBs.
· FFS: Details on the scheduling gap such as duration, applicability, etc.

For further discussion in RAN1#98bis
· For unicast, discuss whether the use of scheduling gaps can be used to allow early termination of an ongoing (multi-TB) uplink transmission.
· For unicast, discuss whether the start of the HARQ feedback on the uplink should be the same or can be different in the FD-FDD and HD-FDD cases. (Note that the answer may be different in the HARQ-ACK bundling and non-bundling cases.

· Prioritize HD-FDD case

R1-1908020
Scheduling of multiple DL/UL transport blocks in LTE-MTC
Ericsson

R1-1908080
Scheduling of multiple transport blocks
Huawei, HiSilicon

R1-1908186
LTE-M Multiple Transport Block Grant Design Considerations
Sierra Wireless, S.A.

R1-1908257
Consideration on scheduling enhancement for MTC
ZTE

R1-1908293
Scheduling of multiple DL/UL transport blocks
Nokia, Nokia Shanghai Bell

R1-1908445
Scheduling of multiple transport blocks for MTC
Samsung

R1-1908521
Discussion on multiple transport blocks scheduling in MTC
LG Electronics

R1-1908615
Sceduling of multiple DL/UL TBs for eMTC
Intel Corporation

R1-1908727
Design of scheduling of multiple DL/UL transport blocks for MTC
Lenovo, Motorola Mobility

R1-1908758
On scheduling of multiple DL/UL transport blocks
Sony

R1-1908827
Scheduling of multiple DL/UL transport blocks
Qualcomm Incorporated

R1-1908980
Consideration for scheduling multiple UL/DL TBs
Sequans Communications

Withdrawn

R1-1909466
Consideration for scheduling multiple UL/DL TBs
Sequans Communications

Revision of R1-1909023
R1-1909112
Further discussion on the scheduling of multiple DL/UL TBs
Xiaomi Communications

1.1.1.4 Coexistence of LTE-MTC with NR
R1-1909498
Feature lead summary for Coexistence of LTE-MTC with NR
Ericsson

Agreement

· FFS: till the next meeting whether the LTE-MTC DL subcarrier puncturing applies per scheduled transmission and/or per narrowband and/or per system bandwidth

· DL subcarrier puncturing is supported on both sides of [transmission bandwidth]
· The maximum number of LTE-MTC DL subcarriers that can be punctured is 2

· The [maximum] number of punctured subcarriers and their locations are configured by higher layers via [SIB or UE-specific RRC signaling]. It is FFS whether DCI can override or modify the higher-layer configuration.

· The same higher-layer configuration of [maximum] number of punctured subcarriers and their locations apply to both MPDCCH and PDSCH.

· FFS: till the next meeting whether DMRS, CSI-RS and SFBC RE pairs are punctured or not.

Agreement
· LTE-MTC DL time-domain resource reservation is supported with a finer granularity than slot level. Transmissions in these reserved resources are dropped.

· FFS: How to handle DMRS

· Support LTE-MTC DL time-domain resources reservation with slot-level granularity. Transmissions in these reserved resources are dropped.

· Whether to support LTE-MTC UL time-domain resource reservation and/or LTE-MTC DL frequency-domain resource reservation is FFS.

· The LTE-MTC resource reservation is configured by higher layers via [SIB or UE-specific RRC signaling]. It is FFS whether DCI can override or modify the higher-layer configuration.
· It is FFS whether/how the higher layer configuration relates to the existing Rel-13 parameters for LTE-MTC valid subframe configuration and MBSFN configuration.
R1-1908021
Coexistence of LTE-MTC with NR
Ericsson

R1-1908085
On eMTC co-existence with NR
Huawei, HiSilicon

R1-1908258
Coexistence of LTE-MTC with NR
ZTE

R1-1908294
Coexistence of eMTC with NR
Nokia, Nokia Shanghai Bell

R1-1908522
Discussion on coexistence of LTE-MTC with NR
LG Electronics

R1-1908828
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

R1-1909584
Feature summary of DL quality report in MTC
Samsung

Agreement
CQI report and DL quality report are separate features and it is up to eNB configuration/triggering (UE can be configured to report both CQI and DL quality)
Agreement
· Specify DL quality information with up to 8 bits for DL quality report in Msg3 report non-EDT case.
· In addition to the 8-bit DL quality report, DL quality report with 2 bits is supported for non-EDT case
· FFS: Details on the range of DL quality information for the 2-bit case
· If the quality reporting in Msg-3 is configured in SIB
· If the scheduled TBS is large enough for inclusion of the 8-bit DL quality report, the 8-bit DL quality report is used
· Otherwise, the 2-bit DL quality report is used.
Agreement
For IDLE mode DL quality report in Msg3 in CE mode A with up to 8 bits, if the repetition number in DL quality information equals to 1
· Repetition number =1 is reported with aggregation level
· A common table is used for CE mode A and B 

Agreement
For DL quality report in Msg3 for IDLE mode UEs, downlink quality is measured on the narrowband(s) on which MPDCCH of RAR is monitored. No additional downlink quality measurement on other narrowband(s) is introduced.
R1-1909731
[Draft] Reply LS on quality report in Msg3 for LTE-M
Ericsson
Agreement

The draft LS is endorsed in R1-1909793.
R1-1909739
Remaining issues on DL quality report for MTC
Samsung

Agreement
For IDLE mode DL quality report in Msg3 in CE mode A with up to 8 bits, if frequency hopping for MPDCCH is enabled, 
· Only wideband DL quality is reported.
Agreement:
· For DL quality report not in Msg3 in connected mode, DL quality report is configured by UE-specific RRC signaling.
· For DL quality report in Msg3 in connected mode, the configuration of DL quality report is selected between in RAN1#98bis:
· SIB
· Reuse the configuration of DL quality report in Msg3 in IDLE mode
· UE-specific RRC signaling 
· Reuse the configuration of DL quality report not in Msg3 in connected mode
Working Assumption:
If DL quality report in Msg3 in connected mode is enabled by higher layer configuration, UE always report DL quality in Msg3 in connected mode
R1-1908022
Quality report in Msg3 and connected mode in LTE-MTC
Ericsson

R1-1908082
Channel quality reporting in Msg3
Huawei, HiSilicon

R1-1908259
Support of quality report in Msg3 and Connected Mode for MTC
ZTE

R1-1908295
Support of Quality report in Msg3
Nokia, Nokia Shanghai Bell

R1-1908446
Discussion on quality report in Msg3 and connected mode
Samsung

R1-1908523
Downlink channel quality report during random access procedure
LG Electronics

R1-1908616
Quality report in Msg3 and connected mode for eMTC
Intel Corporation

R1-1908759
Considerations in the support of quality report in Msg3
Sony

R1-1908829
Support of Quality report in msg3 and connected mode
Qualcomm Incorporated

1.1.1.6 MPDCCH performance improvement
R1-1909621
Feature lead summary of MPDCCH performance improvement
Huawei, HiSilicon

Agreement
A fixed subset of the candidates in the MPDCCH search space(s) are reserved for the precoder cycling fallback. The subset of candidates is designed in such a way that the UE complexity is taken into account for the following aspects:
· Number of channel estimations
· LLR storage

· Blind decodes are not increased
For comparable performance, the alternative with the smaller complexity will be selected.
Agreement

Rank-1 precoder is used for precoder cycling in distributed MPDCCH. 
· FFS whether and how predefined pairs of Rank-1 precoders specified.
Agreement

The precoder set for 4Tx is the set of rank-1 precoders with indices 12, 13, 14, and 15
Agreement

For both distributed and localized MPDCCH, the granularity of precoding in the frequency domain is only 1 PRB. 
Agreement
Select one of the following alternatives (to be done in RAN1#98bis):

Precoder cycling in time domain is done
· Alt1: In a pseudo-random manner
· Alt2: Sequentially and in a cyclic manner
R1-1908023
MPDCCH performance improvement in LTE-MTC
Ericsson

R1-1908083
On MPDCCH performance improvement
Huawei, HiSilicon

R1-1908260
Discussion on MPDCCH performance improvement
ZTE

R1-1908296
MPDCCH performance improvement
Nokia, Nokia Shanghai Bell

R1-1908524
Discussion on MPDCCH performance improvement
LG Electronics

R1-1908830
Usage of CRS for MPDCCH
Qualcomm Incorporated

1.1.1.7 CE mode A and B improvements for non-BL UEs
R1-1909514
Summary of CE mode A and B improvements for non-BL UEs
LG Electronics

Agreement

At least submode 1 is supported for PUCCH mode 1-1 for non-BL UEs in CE mode A 

· Further consider the additional support of submode 2

Agreement

Assuming RI=1, Table 7.2.2-1E 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. 

Agreement

For ETWS/CMAS indication to a non-BL UE in CE in connected mode via DCI using Type 0 CSS, the DCI formats are selected between the following two alternatives in RAN1#98bis   

· DCI format 3/3A with one of the TPC commands repurposed for ETWS/CMAS notification

· DCI format 6-1A/[1B] with a new RNTI for ETWS/CMAS notification

R1-1908024
CE mode improvements for LTE-MTC non-BL UEs
Ericsson

R1-1908078
Coverage enhancement for Non-BL UE
Huawei, HiSilicon

R1-1908261
On CE mode A and B improvements for non-BL UE
ZTE

R1-1908297
CE mode A and B improvements for non-BL UEs
Nokia, Nokia Shanghai Bell

R1-1908525
CE mode improvements for non-BL UEs
LG Electronics

R1-1908831
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
R1-1909593
Summary of Use of LTE Control Channel Region for DL Transmission
Nokia, Nokia Shanghai Bell
Agreement
For MPDCCH mapping for TDD special subframes, 

· For special subframe configurations other than 9 and 10, the resource elements used for MPDCCH in the first lMPDCCHStart symbols in the second slot are copied into the first lMPDCCHStart symbols in the first slot. 

· FFS: For subframe configurations 9 and 10
R1-1908025
Use of LTE control channel region for DL transmission in LTE-MTC
Ericsson

R1-1908079
DL transmission on LTE control channel region
Huawei, HiSilicon

R1-1908262
Use of LTE control channel region for DL transmission
ZTE

R1-1908298
Consideration on the usage of LTE control channel region
Nokia, Nokia Shanghai Bell

R1-1908526
On the use of LTE control channel region for LTE-MTC DL transmission
LG Electronics

R1-1908832
Use of control region for eMTC UEs
Qualcomm Incorporated

1.1.1.9 Use of RSS for measurement improvements
R1-1908936
Summary of the use of RSS for measurement improvements
Sony

Agreement

Confirm the following working assumption:

· Restrict the RSS locations by reducing the number of possible RSS locations

Agreement

Methods to restrict the RSS locations:

· The RSS time offset(s) & RSS frequency location(s) are a function of Cell ID

· The Cell ID function is FFS

For further study:
· Consider reducing the overhead in signaling the number of CRS ports of the neighbours in using neighbour cells’ RSS for measurement improvements.

· Consider ways to provide RSS parameters for UE detected neighbour cells.
R1-1908026
Use of RSS for measurement improvements in LTE-MTC
Ericsson

R1-1908263
Use of RSS for measurement improvement
ZTE

R1-1908299
Use of RSS for measurement improvements
Nokia, Nokia Shanghai Bell

R1-1908527
Use of RSS for measurement improvements
LG Electronics

R1-1908711
Considerations on RSS for measurement improvements
Huawei, HiSilicon

R1-1908760
Overhead reduction in signalling of neighbour cell RSS parameters
Sony

R1-1908833
Measurements based on RSS
Qualcomm Incorporated

R1-1908936
Summary of the use of RSS for measurement improvements
Sony Europe B.V.

1.1.1.10 Others
