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1.1.1 Additional Enhancements for NB-IoT
NB_IOTenh3-Core; WID in RP-191576. Please refer to the WID for detailed scoping

1.1.1.1 UE-group wake-up signal
R1-1909489
Feature lead summary of UE-group wake-up signal in NB-IoT
Ericsson

Agreement
The maximum number of UE groups per WUS resource is 8. 
Agreement

The following WA is confirmed:

At least for the group WUS in the same WUS resource, legacy WUS with phase shifts is selected as group WUS sequence design according to w_(group)(m’) = w(m’) exp(j2πgm/G)

Agreement

The specification supports configurability to enable UE group to alternate between WUS resources
Agreement

· Different WUS resources use different scrambling initialization, c_init
Agreement

A UE is required to detect 2 sequences, the common WUS and the group WUS of the group to which it belongs

R1-1909716
Remaining topics for UE-group wake-up signal in NB-IoT
Ericsson

Agreement

G = 132 and g = 14*(UE_group_index+1), 0 ≤ UE_group_index ≤ 7

Working Assumption
The sequence resulting from g = 126 is the common WUS unless common WUS is configured to be legacy WUS
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 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

R1-1908027
UE-group wake-up signal in NB-IoT
Ericsson

R1-1908086
UE-group wake-up signal
Huawei, HiSilicon

R1-1908264
Discussion on Wake-up signal for NB-IoT
ZTE

R1-1908300
UE group wake-up signal for NB-IoT
Nokia, Nokia Shanghai Bell

R1-1908528
Discussion on UE-grouping wake up signal in NB-IoT
LG Electronics

R1-1908747
UE-Group WUS in NB-IoT
MediaTek Inc.

R1-1908761
UE group wake up signal for NB-IoT
Sony

R1-1908834
UE-group wake-up signal
Qualcomm Incorporated

R1-1909169
Discussion on UE-group wake up signal in NB-IoT
NTT DOCOMO, INC.

1.1.1.2 Support for transmission in preconfigured UL resources
R1-1909556
Feature lead summary of Support for transmission in preconfigured UL resources
Futurewei
Agreement
Confirm the Working Assumption#1 in RAN1#96bis
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

Confirm the Working Assumption#2 in RAN1#96bis
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

For dedicated PUR in idle mode, the maximum NPDCCH repetitions, X, is included in the PUR configuration and the PUR NPDCCH candidates are derived using legacy USS rules where rmax= X.
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 

· NPUSCH repetition adjustment

· Indication of PUR SS monitoring termination

· Flag to indicate for L1 ACK

· None of the above 

Note: No new indications will be considered.

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 

Open loop power control is used as power control mechanism for PUR.

· The power for PUR transmission is calculated based on pathloss regardless of the number of repetitions.
R1-1909688
Summary of offline discussion on PUR for NB-IoT and eMTC
Futurewei, Sierra Wireless

Agreement 

For dedicated PUR in idle mode and for FDD NB-IoT UEs, the start of the PUR SS Window is 4 subframes after the end of the PUR transmission.
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 NPDCCH for fallback to EDT or RACH

Working assumption 

For NB-IoT allocation with 12 tones, for PUR with R>= [64 or 128 repetitions or ms]:
· Allow for UE-specific cyclic shift for DMRS:

· For 12 tone allocation, [2 or 4 or 8] cyclic shifts.

· For NPUSCH 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.

R1-1908028
Support for transmission in preconfigured UL resources in NB-IoT
Ericsson

R1-1908087
Transmission in preconfigured UL resources
Huawei, HiSilicon

R1-1908187
NB-IOT Pre-configured UL Resources Design Considerations 
Sierra Wireless, S.A.

R1-1908265
Support for transmission in preconfigured UL resources for NB-IoT
ZTE

R1-1908301
Preconfigured Grant for Uplink transmission
Nokia, Nokia Shanghai Bell

R1-1908447
Discussion on transmission in preconfigured UL reosurces for NB-IoT
Samsung

R1-1908529
Discussion on preconfigured UL resources in NB-IoT
LG Electronics

R1-1908728
UL transmission in preconfigured resources for NBIoT
Lenovo, Motorola Mobility

R1-1908835
Support for transmission in preconfigured UL resources
Qualcomm Incorporated

R1-1908983
Consideration for preconfigured uplink resources (PUR)
Sequans Communications

R1-1909158
Discussion on transmission in preconfigured UL resources
III

R1-1909170
Discussion on preconfigured UL resources in NB-IoT
NTT DOCOMO, INC.

R1-1909409
Early transmission in preconfigured UL resources in NB-IoT
MediaTek Inc.

1.1.1.3 Scheduling of multiple DL/UL transport blocks
R1-1909535
Summary on Multiple TB scheduling enhancement for NB-IoT
ZTE

Agreement 

Legacy HARQ delay timing constraint is used, i.e. the interval between the end of the corresponding DL TB and the start of ACK/NACK transmission is >= 12ms
For next meeting
On the issue of new values for 
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 companies are encouraged to submit detailed proposals for decision on whether to support such values in RAN1#98bis

Conclusion

In Rel-16, HARQ multiplexing for multiple TB scheduling is not supported. 

· FFS if HARQ bundling can be optionally supported.

Agreement

For unicast, for a Rel-16 UE configured with multiple TB scheduling, after receiving NPDCCH with a DL (UL) grant ending in subframe n, and if the corresponding NPDSCH(NPUSCH format 1) transmission starts from n+k, the UE is not required to monitor NPDCCH starting from subframe n+k-2 to subframe n+k-1.

· If two TBs are scheduled by the DCI, the UE is not required to monitor another NPDCCH from subframe n+1 to subframe n+k-1

Agreement

Non-continuous transmission between SC-MTCH TBs is supported
· Details FFS (including UE capability and continuous transmission)
Agreement
For unicast, for a Rel-16 UE configured with multiple TB scheduling:

· When one TB is scheduled by the DCI, the repetitions for one transport block are contiguously transmitted

· When multiple TBs are scheduled by the DCI
· The repetitions for one transport block can be either contiguously transmitted or interleaved.

· Interleaving is an eNB configured feature

· FFS: Interleaving feature is a UE optional feature
R1-1908029
Scheduling of multiple DL/UL transport blocks in NB-IoT
Ericsson

R1-1908088
Scheduling of multiple DL/UL transport blocks
Huawei, HiSilicon

R1-1908188
NB-IOT Multiple Transport Block Grant Design Considerations
Sierra Wireless, S.A.

R1-1908266
Consideration on scheduling enhancement for NB-IoT
ZTE

R1-1908302
Scheduling of multiple DL/UL transport blocks
Nokia, Nokia Shanghai Bell

R1-1908448
Scheduling of multiple transport blocks for NB-IoT
Samsung

R1-1908530
Discussion on multiple transport blocks scheduling in NB-IoT
LG Electronics

R1-1908729
Design of scheduling of multiple DL/UL transport blocks for NBIoT
Lenovo, Motorola Mobility

R1-1908836
Scheduling of multiple DL/UL transport blocks
Qualcomm Incorporated

R1-1908981
Consideration for scheduling multiple UL/DL TBs
Sequans Communications

1.1.1.4 Coexistence of NB-IoT with NR
R1-1909557
Feature lead summary of Coexistence of NB-IoT with NR
Futurewei

Agreement

Specify NB-IoT resource reservation only for FDD/TDD NB-IoT non-anchor carriers.

Agreement

UL resource reservation for NB-IoT is supported.

Agreement
· FDD UL resource reservation is supported with subframe-level granularity

· FFS: Slot-level, symbol-level

· DL resource reservation is supported with slot-level and symbol(s)-level granularity.

Agreement
The reserved resource in NB-IoT non-anchor carrier is semi-statically configured by higher layer signalling.

· FFS whether the resource in an invalid and/or valid subframe indicated by legacy downlink bitmap can be configured as the reserved resource

· FFS signalling
Agreement
NB-IoT transmission can be postponed or dropped depending on the granularity of the reserved resources.
· NB-IoT transmission is dropped for symbol-level reserved resources.

· NB-IoT transmission is dropped for slot-level reserved resources.

· NB-IoT transmission is postponed for subframe-level reserved resources.

R1-1908030
Coexistence of NB-IoT with NR
Ericsson

R1-1908089
Performance enhancements for NB-IoT coexistence with NR
Huawei, HiSilicon

R1-1908267
Coexistence of NB-IoT with NR
ZTE

R1-1908303
Coexistence of NB-IoT with NR
Nokia, Nokia Shanghai Bell

R1-1908449
Coexistence between NR and LTE NB-IoT
Samsung

R1-1908837
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

R1-1909588
Feature lead summary for support of quality report in Msg3 and connected mode
Huawei, HiSilicon

Conclusion

For channel quality report in Msg3 on non-anchor access in idle mode, RAN1 does not further discuss any other carrier than the one UE monitors to receive Msg2 (i.e. RAR) in Rel-16.
For next RAN1 meeting
On the issue of supporting channel quality report in Msg3 on non-anchor access in connected mode for Rel-16, companies are encouraged to consider whether to support this feature considering recent RAN2 decision, details on triggering mechanism, the measurement carrier, etc
Conclusion

No consensus on the support of physical layer triggering for channel quality report in connected mode (other than Msg3) in Rel-16
R1-1908031
Quality report in Msg3 and connected mode in NB-IoT
Ericsson

R1-1908090
Support of quality report in Msg3 and connected mode
Huawei, HiSilicon

R1-1908268
Support of quality report in Msg3 and Connected Mode for NB-IoT
ZTE

R1-1908304
Support of Quality report in Msg3 on non-anchor carrier
Nokia, Nokia Shanghai Bell

R1-1908450
Discussion on Msg3 report for non-anchor access
Samsung

R1-1908748
DL Quality Report on non-anchor carrier in NB-IoT
MediaTek Inc.

R1-1908838
Support of quality report in msg3 and connected mode
Qualcomm Incorporated

1.1.1.6 Presence of NRS on a non-anchor carrier for paging
R1-1909395
Presence of NRS on a non-anchor carrier for paging (feature lead summary)
Qualcomm Incorporated

Agreement
· For nB<T/2, M=10, N=0

Agreement
The decimation factor (fraction of POs that have NRS) is:

· T/2: Decimation factor of 1/2
· T: Decimation factor of 1/2

· 2T: Decimation factor of 1/2

· 4T: Decimation factor of 1/2

For discussion in RAN1#98bis

For the cases where decimation is applied, the decimation pattern is based on the following formula:

· R = (PO_Index+(X div T)) mod 2, where:

· PO_Index is the index of the PO within one DRX cycle: PO_Index = (SFN/Ns * N + i_s) mod T

· X = SFN + 1024 * H-SFN

· T is the DRX cycle measured in radio frames.

· If R=1, the PO has NRS associated with it. If R=0 the PO does not have NRS associated with it.

· FFS: How to capture the above in the specification

R1-1909789
Presence of NRS on a non-anchor carrier for paging (feature lead summary)
Qualcomm
Conclusion

Presence of CRS in non-anchor carriers in subframes not containing NRS is not supported in Rel-16. Assumption of presence of CRS is the same as in Rel-15 

· (from 36.211) The cell-specific reference signals are available in all subframes where the narrowband reference signals are available
R1-1908032
Presence of NRS on a non-anchor carrier for paging in NB-IoT
Ericsson

R1-1908091
NRS presence on non-anchor carriers for paging
Huawei, HiSilicon

R1-1908269
Presense of NRS on non-anchor PRB
ZTE

R1-1908305
Presence of NRS on a non-anchor carrier for paging
Nokia, Nokia Shanghai Bell

R1-1908531
Discussion on NRS on a non-anchor carrier
LG Electronics

R1-1908749
NRS presence on  non-anchor carrier in NB-IoT
MediaTek Inc.

R1-1908839
Presence of NRS on a non-anchor carrier for paging
Qualcomm Incorporated

1.1.1.7 Others
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