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1.1.1 Additional Enhancements for NB-IoT
NB_IOTenh3-Core; WID in RP-182902. Please refer to the WID for detailed scoping
R1-1901501
Revision of additional enhancements for NB-IoT workplan
Huawei, HiSilicon

1.1.1.1 UE-group wake-up signal
R1-1903247
Feature lead summary for Group wake-up signal for NB-IoT
Ericsson 
For further evaluation and study (especially from UE implementation perspective):
Benefits and costs with more grouping levels, i.e., subgroups of subgroups.

Agreement

A UE is required to monitor WUS(s) in only one WUS (T/F) resource location

R1-1903508
Further topics for 6.2.2.1 Group WUS for NB-IoT
Ericsson
Agreement

Up to 2 time-multiplexed WUS resources may be configured. FFS whether a group WUS resource may be shared with legacy WUS or not.
For further study until next meeting
Companies are encouraged to provide results for the different sequence candidates, taking into account, e.g., 
a. Detection window lengths

b. Frequency errors

c. Channel model

where a starting point for evaluations is the Rel-15 WUS assumptions in R1-1714993 and Rel-15 WUS functionality (w.r.t. frequency error and detection window lengths).
R1-1901502
UE-group wake-up signal
Huawei, HiSilicon

R1-1901648
UE-group wake-up signal for NB-IoT
vivo

R1-1901732
UE-Group WUS in NB-IoT
MediaTek Inc.

R1-1901746
UE-group wake-up signal in NB-IoT
Ericsson

R1-1901865
Discussion on Wake-up signal for NB-IoT
ZTE

R1-1901963
UE group wake-up signal for NB-IoT
Nokia, Nokia Shanghai Bell

R1-1902063
Discussion on UE-grouping wake up signal in NB-IoT
LG Electronics

R1-1902148
UE-group wake-up signal for Rel-16 NB-IoT
Lenovo, Motorola Mobility

R1-1902196
UE group wake up signal for NB-IoT
Sony

R1-1902216
UE-group wake-up signal for NB-IoT
Samsung

R1-1902374
UE-group wake-up signal
Qualcomm Incorporated

R1-1902457
UE-group wake-up signal for NB-IoT
Intel Corporation

R1-1902642
Consideration on UE-group wake-up signal for Rel-16 NB-IoT
Sharp

R1-1902778
Discussion on UE-group wake up signal in NB-IoT
NTT DOCOMO, INC.

1.1.1.2 Support for transmission in preconfigured UL resources
R1-1903254
Feature lead summary of Support for transmission in preconfigured UL resources
Huawei, HiSilicon
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 search space configuration shall be included in the PUR configuration.

· PUR search space is the search space where UE monitors for NPDCCH

· FFS: Whether PUR search space is common or UE specific

R1-1903513
Updated feature lead summary of Support for transmission in preconfigured UL resources
Huawei, HiSilicon
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 NPDCCH 

· FFS: Whether to introduce new field in DCI or reuse existing field

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

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

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 NPUSCH

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: 

· NPDCCH repetitions and aggregation levels 

· NPDCCH starting subframe periodicity (variable G)

· Starting subframe position (alpha_offset)

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

R1-1901503
Transmission in preconfigured UL resources
Huawei, HiSilicon

R1-1901629
NB-IOT Pre-configured UL Resources Design Considerations 
Sierra Wireless, S.A.

R1-1901733
Early Transmission in Preconfigured UL resources in NB-IoT
MediaTek Inc.

R1-1901747
Support for transmission in preconfigured UL resources in NB-IoT
Ericsson

R1-1901866
Support for transmission in preconfigured UL resources for NB-IoT
ZTE

Late submission

R1-1901964
Preconfigured Grant for Uplink transmission
Nokia, Nokia Shanghai Bell

R1-1902064
Discussion on preconfigured UL resources in NB-IoT
LG Electronics

R1-1902149
UL transmission in preconfigured resources for NBIoT
Lenovo, Motorola Mobility

R1-1902217
Discussion on transmission in preconfigured UL reosurces for NB-IoT
Samsung

R1-1902375
Support for transmission in preconfigured UL resources
Qualcomm Incorporated

R1-1902458
UL transmission in preconfigured resources for NB-IoT
Intel Corporation

R1-1902553
Consideration for preconfigured uplink resources (PUR)
Sequans Communications

R1-1902779
Discussion on preconfigured UL resources in NB-IoT
NTT DOCOMO, INC.

R1-1902933
Discussion on transmission in preconfigured UL resources
III

1.1.1.3 Scheduling of multiple DL/UL transport blocks
R1-1903257
Summary on Multiple TB scheduling enhancement for NB-IoT
ZTE
Agreement

One DCI can be used to schedule both initial and retransmission of different HARQ processes.
Agreement 
For unicast, when all the TBs are scheduled by one DCI

· MCS, repetition number, resource allocation, are common across all UL transport blocks
· There is a single field for each of the following as in Rel-15: Scheduling delay, DCI subframe repetition number, Flag for differentiation
· MCS, repetition number, resource assignment are common across all DL transport blocks
· There is a single field for each of the following as in Rel-15: Scheduling delay, DCI subframe repetition number, NPDCCH order indicator, Flag for differentiation

· FFS: HARQ-ACK resource
Agreement 
For unicast, relationship 1 is supported: 1 HARQ process corresponds to 1 TB

· FFS: Whether to support relationship 2 (1 HARQ process corresponds up to 2 TBs) in addition to relationship 1
· RAN1 will make decision on the support for the FFS part in RAN1#96bis
Agreement

For unicast, scheduling gaps between TBs scheduled by one single DCI are not supported for relationship 1
Agreement

For TBs scheduled by one DCI that are contiguous, the ACK/NACK resources are back-to-back. FFS details.

Agreement 

For SC-MTCH, the maximum number of TBs scheduled is 8.

Agreement

For SC-MTCH, all the TBs scheduled by one DCI use the same resource assignment, MCS and repetition number.
Agreement
For SC-MTCH multiple TBs scheduling, down-select from the following options:

a) Modify existing DCI to indicate the number of scheduled TBs (e.g. by adding new field)
b) Reuse Rel-15 DCI and use SC-MCCH to indicate TB numbers.

c) Support both a) and b)
R1-1901504
Scheduling multiple DL/UL transport blocks for SC-PTM and unicast
Huawei, HiSilicon

R1-1901631
NB-IOT Multiple Transport Block Grant Design Considerations
Sierra Wireless, S.A.

R1-1901736
Scheduling of multiple DL/UL transport blocks in NB-IoT
MediaTek Inc.

R1-1901748
Scheduling of multiple DL/UL transport blocks in NB-IoT
Ericsson

R1-1901867
Consideration on scheduling enhancement for NB-IoT
ZTE

R1-1901965
Scheduling of multiple DL/UL transport blocks
Nokia, Nokia Shanghai Bell

R1-1902065
Discussion on multiple transport blocks scheduling in NB-IoT
LG Electronics

R1-1902150
Design of scheduling of multiple DL/UL transport blocks for NBIoT
Lenovo, Motorola Mobility

R1-1902218
Scheduling of multiple transport blocks for NB-IoT
Samsung

R1-1902376
Scheduling of multiple DL/UL transport blocks
Qualcomm Incorporated

R1-1902459
Scheduling of multiple DL/UL TBs for NB-IoT
Intel Corporation

1.1.1.4 Coexistence of NB-IoT with NR

R1-1903255
Feature lead summary of Coexistence of NB-IoT with NR
Huawei, HiSilicon
For further study in future meeting (including):

· NB-IoT resource reservation on non-anchor carrier to improve the performance of coexistence of FDD/TDD NB-IoT with NR 
· Subframe-level resource reservation in NB-IoT

· Symbol-level resource reservation in NB-IoT

· Slot-level resource reservation in NB-IoT

For further study in future meeting (including)::

NB-IoT transmission is dropped/postponed in reserved resources.

Conclusion

From RAN1 perspective, no issues were identified that would prevent the coexistence of NR and FDD/TDD NB-IoT
R1-1901505
Performance enhancements for NB-IoT coexistence with NR
Huawei, HiSilicon

R1-1901731
Coexistence of NB-IoT with NR
MediaTek Inc.

R1-1901749
Coexistence of NB-IoT with NR
Ericsson

R1-1901868
Coexistence of NB-IoT with NR
ZTE

R1-1901966
Coexistence of NB-IoT with NR
Nokia, Nokia Shanghai Bell

R1-1902377
Coexistence of NB-IoT with NR
Qualcomm Incorporated

1.1.1.5 Support of Quality report in Msg3 for non-anchor access

R1-1903256
Feature lead summary of Support of Quality report in Msg3 for non-anchor access
Huawei, HiSilicon

For further study in future meetings:
For channel quality report in Msg3 on non-anchor access, RAN1 identified the following scenarios in which UE may monitor a carrier that is different from the carrier in which the UE receives Msg2 (i.e. RAR):

· Idle mode

· Non-EDT random access procedure 
· EDT procedure
· Connected mode

· NPDCCH ordered NPRACH procedure
· Random access procedure to apply for UL-SCH resource

Agreement
For the measurement on carrier(s) other than the one UE is receiving RAR for non-anchor access, if supported, RAN1 to select one or more among the following candidates:
· Paging carrier

· Anchor carrier

· Carrier(s) configured by CarrierConfigDedicated-NB in connected mode

· Other carriers configured by network with implicit or explicit signaling
The following issues are identified for RAN1 further study
· Whether amount of time or gap is needed for the measurement

· Which carrier(s) UE reported if more than one carrier is measured

· What kind of NRS UE can use for the measurement and whether needs indication

Agreement

In case of 2 bits are used for a non-anchor carrier, one of 3 candidate values can be reported in Msg3

· Which depends on Rmax, the maximum number of repetitions for NPDCCH Type 2 CSS.

For further study in future meetings:
If supported, RAN1 further discuss how to derive the candidate values reported in Msg3 if no NPDCCH Type2 CSS on the carrier
R1-1901506
Msg3 quality reporting for non-anchor access
Huawei, HiSilicon

R1-1901734
Quality report in Msg3 on non-anchor carrier in NB-IoT
MediaTek Inc.

R1-1901750
Support of quality report in Msg3 for non-anchor access in NB-IoT
Ericsson

R1-1901869
Support of Quality report in Msg3 for non-anchor access
ZTE

R1-1901967
Support of Quality report in Msg3 on non-anchor carrier
Nokia, Nokia Shanghai Bell

R1-1902066
Downlink channel quality report during random access procedure on a non-anchor carrier
LG Electronics

R1-1902219
Discussion on Msg3 report for non-anchor access
Samsung

R1-1902378
Support of quality report in msg3 for non-anchor
Qualcomm Incorporated

R1-1902460
Quality report in Msg3 for NB-IoT non-anchor access
Intel Corporation

1.1.1.6 Presence of NRS on a non-anchor carrier for paging

R1-1903251
Presence of NRS on a non-anchor for paging (feature lead summary)
Qualcomm Incorporated

Agreement

For the issue of NRS presence for NPDCCH early termination when NWUS is enabled, down-select among:

· Alt3: Decouple configuration of NRS for NPDCCH early termination and NWUS early termination

· e.g. eNB can enable NRS for NWUS and disable for NPDCCH, or vice versa. 

· Alt4: NRS is always associated with NPDCCH for paging

For further study in future meetings:
RAN1 to consider enabling presence of CRS in non-anchor carriers in subframes not containing NRS.
R1-1903515
Presence of NRS on a non-anchor for paging (feature lead summary)
Qualcomm Incorporated
Agreement
The decimation pattern (i.e., the pattern that determines which POs have subframes with NRS even when no NPDCCH is transmitted) is designed at least with the following principles:

· P1: The decimation pattern shall be fair across UEs, i.e., all UEs see the same/similar percentage of POs with NRS.

· FFS: the case for eDRX

· P2: A UE belonging to a given UE group (being a UE group the group of UEs that monitor paging in the same PO) can use NRS belonging to a PO of a different group in addition to the NRS of its own UE group.

· The maximum gap between the PO with NRS and the PO the UE monitors is not larger than X (to ensure that the UE can reliably estimate the SNR for NPDCCH early termination)

· P3: The POs with NRS are quasi-uniformly/uniformly distributed from UE perspective.

· P4: The POs with NRS are quasi-uniformly/uniformly distributed from network perspective.

NOTE: It was already agreed in previous meetings that a subset of the POs have associated subframes which will contain NRS even when no paging NPDCCH is transmitted.

Further study details of decimation pattern until RAN1#96bis. 

R1-1901507
NRS presence on non-anchor carriers for paging
Huawei, HiSilicon

R1-1901735
NRS presence on  non-anchor carrier in NB-IoT
MediaTek Inc.

R1-1901751
Presence of NRS on a non-anchor carrier for paging in NB-IoT
Ericsson

R1-1901870
Presense of NRS on non-anchor PRB
ZTE

R1-1901968
Presence of NRS on a non-anchor carrier for paging
Nokia, Nokia Shanghai Bell

R1-1902067
Discussion on NRS on a non-anchor carrier
LG Electronics

R1-1902220
NRS presence on non-anchor carrier
Samsung

R1-1902379
Presence of NRS on a non-anchor carrier for paging
Qualcomm Incorporated

1.1.1.7 Others
