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Title: Chairman’s notes of AI 6.2.2 Additional Enhancements for NB-IoT
1.1.1 Additional Enhancements for NB-IoT
NB_IOTenh3-Core; WID in RP-190757. Please refer to the WID for detailed scoping
1.1.1.1 UE-group wake-up signal
R1-1905536
Feature lead summary of UE-group wake-up signal in NB-IoT
Ericsson

Agreement

Up to 2 time-multiplexed WUS resources, for both legacy WUS and group WUS, may be configured. FFS whether a group WUS resource may be shared with legacy WUS or not.
Agreement

Group WUS location in relation to legacy WUS may be configured such that:

· If one group WUS resource is configured, that group WUS resource may be configured to coincide with the legacy WUS resource or to occur immediately before the legacy WUS resource, and,

· If two group WUS resources are configured, the first group WUS resource coincides with the legacy WUS resource and the second group WUS resource occurs immediately before the first group WUS resource.

Agreement 

Group WUS sequence design is down selected between the following in RAN1#97
· Legacy WUS with shifted scrambling codes

· Legacy WUS with time-frequency short OCCs 
· Phase shifted legacy WUS using a suitable subset of the phase increments.

· Legacy WUS with Gold codes

Companies are encouraged to provide evaluation results

R1-1905583
Further topics for UE-group wake-up signal in NB-IoT
Ericsson
Agreement

· Per default, all gaps use the same group WUS configuration regarding number of groups and group WUS resource allocation.
· Optionally, eDRX gap(s) may be configured individually if separate from the DRX gap.
R1-1905769
Draft LS on WUS gap configurability for NB-IoT
Ericsson
R1-1905590
Draft LS on WUS weighting function for NB-IoT
R1-1903891
UE-group wake-up signal in NB-IoT
Ericsson

R1-1903909
UE-group wake-up signal
Huawei, HiSilicon

R1-1904055
UE-group wake-up signal for NB-IoT
vivo

R1-1904160
UE-Group WUS in NB-IoT
MediaTek Inc.

R1-1904176
UE group wake-up signal for NB-IoT
Nokia, Nokia Shanghai Bell

R1-1904221
Group Wake-Up Signal for NB-IoT
Fraunhofer IIS, Fraunhofer HHI

R1-1904229
UE group wake up signal for NB-IoT
Sony

R1-1904270
UE-group wake-up signal for NB-IoT
Intel Corporation

R1-1904351
Discussion on Wake-up signal for NB-IoT
ZTE

R1-1904381
UE-group wake-up signal for NB-IoT
Samsung

R1-1904526
UE-group wake-up signal
Qualcomm Incorporated

R1-1904568
UE-group wake-up signal for Rel-16 NB-IoT
Lenovo, Motorola Mobility

R1-1904614
Discussion on UE-grouping wake up signal in NB-IoT
LG Electronics

R1-1904865
Consideration on UE-group wake-up signal for Rel-16 NB-IoT
Sharp

R1-1904942
Discussion on UE-group wake up signal in NB-IoT
NTT DOCOMO, INC.

1.1.1.2 Support for transmission in preconfigured UL resources
R1-1905538
Feature lead summary of Support for transmission in preconfigured UL resources
Huawei, HiSilicon
Agreement
In idle mode, a UE can be configured such that TA is always valid within a given cell.
· Up to RAN2 how to implement 
· e.g. PUR Time Alignment Timer or NRSRP Threshold = infinity 
Agreement 
The value(s) of NRSRP threshold(s) is UE specific
Agreement
The UE monitors the NPDCCH for at least a time period after a PUR transmission.

· FFS: Details of the time period

· FFS: UE behaviour if nothing is received in that time period. 

· FFS: If and how often UE monitors NPDCCH after a PUR allocation in which it has not transmitted

Agreement

Reuse existing field(s) of DCI format N0 to convey the dedicated PUR ACK

Agreement

After data transmission on PUR, upon unsuccessful decoding by eNB, the UE can expect an UL grant for retransmission on NPDCCH. Other behaviors are FFS.
Working Assumption#1
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

The working assumption will be automatically confirmed if for some cases L2/L3 signaling is not needed. If RAN2 decides that L2/L3 signaling is needed for all cases, the working assumption will be reverted.

Working Assumption#2
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

Send an LS to RAN2 to include two above working assumptions. Ask whether the first bullet in working assumption #2 is feasible. If it is concluded that working assumption #2 feasible, the working assumption #2 will be automatically confirmed. (LS is endorsed in eMTC agenda item)
R1-1905585
Updated feature lead summary of Support for transmission in preconfigured UL resources
Huawei, HiSilicon
Agreement 

For dedicated PUR in idle mode, the PUR configuration is configured by UE-specific RRC signaling.
R1-1903892
Support for transmission in preconfigured UL resources in NB-IoT
Ericsson

R1-1903906
NB-IOT Pre-configured UL Resources Design Considerations 
Sierra Wireless, S.A.

R1-1903910
Transmission in preconfigured UL resources
Huawei, HiSilicon

R1-1904161
Early Transmission in Preconfigured UL resources in NB-IoT
MediaTek Inc.

R1-1904177
Preconfigured Grant for Uplink transmission
Nokia, Nokia Shanghai Bell

R1-1904271
UL transmission in preconfigured resources for NB-IoT
Intel Corporation

R1-1904352
Support for transmission in preconfigured UL resources for NB-IoT
ZTE

R1-1904382
Discussion on transmission in preconfigured UL reosurces for NB-IoT
Samsung

R1-1904527
Support for transmission in preconfigured UL resources
Qualcomm Incorporated

R1-1904569
UL transmission in preconfigured resources for NBIoT
Lenovo, Motorola Mobility

R1-1904615
Discussion on preconfigured UL resources in NB-IoT
LG Electronics

R1-1904748
Consideration for preconfigured uplink resources (PUR)
Sequans Communications

R1-1904916
Discussion on NB-IoT PUR resource configuration in respect to radio  condition
ASUSTEK COMPUTER (SHANGHAI)

R1-1904943
Discussion on preconfigured UL resources in NB-IoT
NTT DOCOMO, INC.

R1-1905119
Discussion on transmission in preconfigured UL resources
III

R1-1905211
CBS PUR for NB-IoT
Fraunhofer IIS, Fraunhofer HHI

1.1.1.3 Scheduling of multiple DL/UL transport blocks
R1-1905573
Summary on Multiple TB scheduling enhancement for NB-IoT
ZTE

Agreement

1 bit for RV indication in UL transmission is used regardless of the number of TBs

· Common RV indication is mapped to both TBs

Working Assumption
3 bits are used to indicate scheduled TB number, HARQ process index, NDI for HARQ operation
· FFS: Details coding scheme of these 3 bits 
Conclusion
Relationship 2 is not supported in Rel-16.

Agreement

In case 2 TBs are scheduled in the downlink, the timing of the ACK/NACKs for the scheduled TBs is with respect to the last TB scheduled by the DCI, detailed value FFS.
· For the case of 1 TB scheduling, legacy UE behavior is maintained

Agreement

For SC-MTCH multiple TBs scheduling, select one from the three options in RAN1#97
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)
R1-1903893
Scheduling of multiple DL/UL transport blocks in NB-IoT
Ericsson

R1-1903908
NB-IOT Multiple Transport Block Grant Design Considerations
Sierra Wireless, S.A.

R1-1903911
Scheduling multiple DL/UL transport blocks
Huawei, HiSilicon

R1-1904164
Scheduling of multiple DL/UL transport blocks in NB-IoT
MediaTek Inc.

R1-1904178
Scheduling of multiple DL/UL transport blocks
Nokia, Nokia Shanghai Bell

R1-1904272
Scheduling of multiple DL/UL TBs for NB-IoT
Intel Corporation

R1-1904353
Consideration on scheduling enhancement for NB-IoT
ZTE

R1-1904383
Scheduling of multiple transport blocks for NB-IoT
Samsung

R1-1904528
Scheduling of multiple DL/UL transport blocks
Qualcomm Incorporated

R1-1904570
Design of scheduling of multiple DL/UL transport blocks for NBIoT
Lenovo, Motorola Mobility

R1-1904616
Discussion on multiple transport blocks scheduling in NB-IoT
LG Electronics

1.1.1.4 Coexistence of NB-IoT with NR

R1-1905539
Feature lead summary of Coexistence of NB-IoT with NR
Huawei, HiSilicon

R1-1905586
Updated feature lead summary of coexistence of NB-IoT with NR
Huawei, HiSilicon

For further study until RAN1#97:

· RAN1 continues to study finer-granularity NB-IoT resource reservation until RAN1#97.
· Assume that the NB-IoT resource reservation should accommodate at least part of NR initial CORESET, NR CSI-RS and NR TRS.

· The reference case is the existing DL/UL subframe-level NB-IoT resource reservation for TDD NB-IoT. For FDD NB-IoT, the reference case is the existing DL subframe-level NB-IoT resource reservation. 
· Assume that the resource reservation is semi-statically configured. It is FFS whether the eNB can furthermore dynamically override or indicate additional reserved resource via DCI.
· Companies are encouraged to consider the impact on UE complexity for DCI based indication
· Consider whether the time-domain granularity of the NB-IoT valid subframe configuration should be scaled dependent on the NR subcarrier spacing.

· Consider both DL and UL aspects.

· NPDSCH, NPUSCH, NPDCCH

· It is FFS whether and when to drop or postpone NB-IoT transmissions that would fall into NB-IoT reserved resources (if introduced).

Conclusion
RAN1 concludes that overlap between NR SSB and NB-IoT non-anchor carriers can be avoided using the NB-IoT DL valid subframe bitmap.
For further study until RAN1#97:

RAN1 continues to study the aspects of coexistence of NB-IoT and NR using different SCSs.

R1-1903894
Coexistence of NB-IoT with NR
Ericsson

R1-1903912
Performance enhancements for NB-IoT coexistence with NR
Huawei, HiSilicon

R1-1904159
Coexistence of NB-IoT with NR
MediaTek Inc.

R1-1904179
Coexistence of NB-IoT with NR
Nokia, Nokia Shanghai Bell

R1-1904354
Coexistence of NB-IoT with NR
ZTE

R1-1904529
Coexistence of NB-IoT with NR
Qualcomm Incorporated

1.1.1.5 Support of Quality report in Msg3 and Connected Mode
Including Msg3 quality reporting for non-anchor access and quality reporting in connected mode for anchor and non-anchor carriers
R1-1905540
Feature lead summary of quality report in Msg3 and connected mode
Huawei, HiSilicon

Agreement 

For channel quality report in connected mode, the channel quality definition is denoted by the number of repetitions that the UE needs to decode hypothetical NPDCCH with BLER of 1%.
Agreement 

For channel quality report in connected mode other than Msg3, UE performs measurement on the carrier it is assigned to monitor in USS for NPDCCH and the associated NPDSCH.

· FFS other carrier(s)
Agreement
For channel quality report in Msg3 for non-anchor access, RAN1 send LS to RAN2 requesting the following information: 

· Number(s) of available bits for the quality reporting in Msg3

· Whether the quality report in Msg3 is transmitted in RRC or MAC CE

Send LS to RAN2 and CC RAN4. Ask, from RAN2, perspective, whether the above might be different for different cases

R1-1905592
[DRAFT] Draft LS on channel quality report in Msg3 for NB-IoT and LTE-M
Huawei, HiSilicon
The LS is endorsed in R1-1905593
R1-1905587
Updated Feature lead summary of Support of Quality report in Msg3 for non-anchor access and connected mode
Huawei, HiSilicon
Agreement

For channel quality measurement in Msg3 for non-anchor access, the maximum number of carriers reported in Msg3 is no larger than 2.

· FFS detail of the maximum number (1 or 2)
Agreement

eNB can enable/disable channel quality report in Msg3 for non-anchor access via SIB

· FFS details

· FFS whether the field in Rel-14 for anchor access is reused 
R1-1903895
Quality report in Msg3 and connected mode in NB-IoT
Ericsson

R1-1903913
Support of quality report in Msg3 and Connected Mode
Huawei, HiSilicon

R1-1904162
Quality report in Msg3 on non-anchor carrier in NB-IoT
MediaTek Inc.

R1-1904180
Support of Quality report in Msg3 on non-anchor carrier
Nokia, Nokia Shanghai Bell

R1-1904273
Quality report in Msg3 for NB-IoT non-anchor access
Intel Corporation

R1-1904355
Support of quality report in Msg3 and Connected Mode for NB-IoT
ZTE

R1-1904384
Discussion on Msg3 report for non-anchor access
Samsung

R1-1904530
Support of quality report in msg3 and connected mode
Qualcomm Incorporated

R1-1904617
Downlink channel quality report during random access procedure on a non-anchor carrier
LG Electronics

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

R1-1905531
Presence of NRS on a non-anchor carrier for paging (feature lead summary)
Qualcomm
Conclusion
There is no consensus in RAN1 to support configuration of NRS for WUS early termination in Rel-16.

Agreement

The subset of POs that have subframes with NRS even when no NPDCCH is transmitted is determined based at least on nB-r13/nB

· FFS: defaultPagingCycle-r13/T
· Note: The paging frame and the number of UE groups can be derived from T and nB
Agreement
For the NRS pattern: Define detailed pattern of (M,N) depending on the value of nB:

· If nB >= X, specify the decimation pattern/M/N for each nB.

· FFS if the value of M/N is different for different POs within a DRX cycle

· For nB < X, all POs have NRS. FFS value of M/N.
where X is a fixed value which will be determined in RAN1#97.
R1-1903896
Presence of NRS on a non-anchor carrier for paging in NB-IoT
Ericsson

R1-1903914
NRS presence on non-anchor carriers for paging
Huawei, HiSilicon

R1-1904163
NRS presence on  non-anchor carrier in NB-IoT
MediaTek Inc.

R1-1904181
Presence of NRS on a non-anchor carrier for paging
Nokia, Nokia Shanghai Bell

R1-1904356
Presense of NRS on non-anchor PRB
ZTE

R1-1904385
NRS presence on non-anchor carrier
Samsung

R1-1904531
Presence of NRS on a non-anchor carrier for paging
Qualcomm Incorporated

R1-1904618
Discussion on NRS on a non-anchor carrier
LG Electronics

1.1.1.7 Others

