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1.1.1 Additional Enhancements for NB-IoT
NB_IOTenh3-Core; WID in RP-181674. Please refer to the WID for detailed scoping
1.1.1.1 UE-group wake-up signal
R1-1813714
Summary of 6.2.2.1 Group WUS for NB-IoT
Ericsson

Agreement
UE group ID is used as a parameter to generate WUS UE group sequence(s)

Agreement
One group WUS is designed as a single sequence
Agreement 

Further study false detection (cross/auto correlation) performance properties for the following designs:
· legacy WUS + cover codes,

· legacy WUS + shifted scrambling codes,

· legacy WUS + phase shift + cover code + scrambling bits

· Including combinations of phase shift, cover code, and/or scrambling bits

Other designs are not precluded.
Agreement 

The number of UE groups is configurable and broadcasted in SIB.

· FFS: Further details on the number of UE groups. For example, whether it is per PO or per gap configuration of a PO.

Agreement
Multiplexing of Rel-16 UE groups is down-selected among

· Single sequence CDM is supported

· Single sequence CDM is supported and TDM can be additionally applied

· FFS: Configurability of CDM and/or TDM

Agreement
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 support waking up a subset of all WUS UE groups

R1-1813756
Further topics on 6.2.2.1 Group WUS for NB-IoT
Ericsson

Agreement

For multiplexing between Rel-16 UE-group WUS and Rel-15 legacy WUS within the same carrier, further evaluate and down select among the following options

· TDM

· single-seq. CDM

· single-seq. CDM+TDM

FFS whether legacy WUS is the common WUS for all new UEs or only a part of new UEs.
Agreement

Rel-16 group WUS uses the same gap configurations as for Rel-15 legacy WUS except for differences from possible TDM.

· No new gap higher layer signaling will be introduced for TDM

R1-1812127
UE-group wake-up signal in NB-IoT
Ericsson

R1-1812133
UE-group wake-up signal
Huawei, HiSilicon

R1-1812279
on UE-group wake-up signal of NB-IoT
vivo

R1-1812429
Group Wake-Up Signal for NB-IoT
Fraunhofer IIS, Fraunhofer HHI

R1-1812460
UE-group wake-up signal for NB-IoT
Intel Corporation

R1-1812535
Discussion on UE-grouping wake up signal in NB-IoT
LG Electronics

R1-1812712
UE-Group WUS in NB-IoT
MediaTek Inc.

R1-1812773
Discussion on Wake-up signal for NB-IoT
ZTE

R1-1812928
UE group wake-up signal for NB-IoT
Nokia, Nokia Shanghai Bell

R1-1812946
UE-group wake-up signal for NB-IoT
Samsung

R1-1813046
UE-group wake-up signal
Qualcomm Incorporated

R1-1813195
Consideration on UE-group wake-up signal for Rel-16 NB-IoT
Sharp

R1-1813294
Discussion on UE-group wake up signal in NB-IoT
NTT DOCOMO, INC.

R1-1813635
UE-group wake-up signal for NB-IoT
Sony

1.1.1.2 Support for transmission in preconfigured UL resources
R1-1813717
Feature lead summary of Support for transmission in preconfigured UL resources
Huawei, HiSilicon

R1-1813762
Further topics for transmission in preconfigured UL resources
Huawei, HiSilicon
R1-1813754
LTE-M Preconfigured UL Resources – offline Tuesday
Sierra Wireless
Agreement 
In idle mode, at least the following TA validation attributes are supported:

· Serving cell changes (serving cell refers the cell that the UE is camping on)

· Time Alignment Timer for idle mode 

· Serving cell NRSRP changes (serving cell refers the cell that the UE is camping on)

· Based on NRSRP measurement definition in existing Rel-15 TS36.214

Send LS to RAN2, RAN4 to consider in their work. All the agreements with ‘include in LS to RAN2, RAN4’ for NB-IoT and eMTC should be captured in this LS. The LS is endorsed in R1-1813778
Agreement

The UE can be configured to use at least these TA validation attributes:

· Time Alignment Timer for idle mode 

· Serving cell NRSRP changes 

· Note: the configuration shall support disabling of the TA validation attributes

Include in LS to RAN2, RAN4.
For further study:
TA validation attributes:

· Subscription based UE differentiation (or Stationary indication in held in subscription)

· Cell specific indication where TA is valid within that cell

Agreement

Include in LS to RAN2, RAN4:
RAN1 assumes that a UE transitioning from EDT/connected to idle mode can use the valid TA that was used while in EDT/connected mode. 
Agreement

For dedicated PUR in idle mode, the UE may skip UL transmissions.

· FFS: Resource release mechanism

· FFS: Whether or not to support mechanism to disable skipping by eNB

Agreement
In idle mode, only one HARQ process is supported for dedicated PUR
Agreement

For dedicated PUR in idle mode, UL grant for HARQ retransmission is transmitted in search space
· FFS: Details on the search space (for example USS, CSS)
R1-1812128
Support for transmission in preconfigured UL resources in NB-IoT
Ericsson

R1-1812134
Transmission in preconfigured UL resources
Huawei, HiSilicon

R1-1812461
UL transmission in preconfigured resources for NB-IoT
Intel Corporation

R1-1812536
Discussion on preconfigured UL resources in NB-IoT
LG Electronics

R1-1812713
Early Transmission in Preconfigured UL resources in NB-IoT
MediaTek Inc.

R1-1812726
NB-IOT Pre-configured UL Resources Design Considerations
Sierra Wireless, S.A.

R1-1812774
Support for transmission in preconfigured UL resources for NB-IoT
ZTE

R1-1812929
Preconfigured Grant for Uplink transmission
Nokia, Nokia Shanghai Bell

R1-1812947
Discussion on transmission in preconfigured UL reosurces for NB-IoT
Samsung

R1-1813047
Support for transmission in preconfigured UL resources
Qualcomm Incorporated

R1-1813295
Discussion on preconfigured UL resources in NB-IoT
NTT DOCOMO, INC.

R1-1813529
Discussion on transmission in preconfigured UL resources
III

1.1.1.3 Scheduling of multiple DL/UL transport blocks
R1-1813740
Summary on Multiple TB scheduling enhancement for NB-IoT
ZTE

Agreement

For multi-TBs scheduling

· UL: I_sc for each TB is same
Agreement

Confirm the working assumption that for UE supporting multiple TBs, the soft buffer size stays the same as that of the legacy UE.
R1-1813757
Summary on Multiple TB scheduling enhancement for NB-IoT
ZTE
Agreement

For UL/DL unicast, at least consecutive resource allocation in time is supported when multiple TBs are scheduled by one single DCI. 

· ‘consecutive resource allocation in time’ means no new scheduling gap between the end of previous TB and the start of the next TB 

FFS: Whether scheduling gaps is also supported

FFS: How to schedule repetitions within the consecutive resource allcoation

Agreement
For unicast, when multiple DL/UL transport blocks are assigned by a single DCI, the relationship(s) between HARQ process and TB is/are selected from the following two candidates(multiple choices are allowed)

· Relationship 1: 1 HARQ process corresponds to 1 TB

· Relationship 2: 1 HARQ process corresponds up to 2 TBs

Agreement
Maximum UL HARQ process supported is 2.

Agreement

Maximum DL HARQ process supported is 2. 

Agreement 

The maximum number of TBs for multicast is one of [4, 8]

· FFS: Whether the TBs are back to back without gap

R1-1812129
Scheduling of multiple DL/UL transport blocks in NB-IoT
Ericsson

R1-1812135
Scheduling multiple DL/UL transport blocks for SC-PTM and unicast
Huawei, HiSilicon

R1-1812537
Discussion on multiple transport blocks scheduling in NB-IoT
LG Electronics

R1-1812716
Scheduling of multiple DL/UL transport blocks in NB-IoT
MediaTek Inc.

R1-1812723
NB-IOT Multiple Transport Block Grant Design 
Sierra Wireless, S.A.

R1-1812775
Consideration on scheduling enhancement for NB-IoT
ZTE

R1-1812790
Design of scheduling of multiple DL/UL transport blocks for Rel.16 NBIoT
Lenovo, Motorola Mobility

R1-1812930
Scheduling of multiple DL/UL transport blocks
Nokia, Nokia Shanghai Bell

R1-1812948
Scheduling of multiple transport blocks for NB-IoT
Samsung

R1-1813048
Scheduling of multiple DL/UL transport blocks
Qualcomm Incorporated

1.1.1.4 Coexistence of NB-IoT with NR

R1-1813718
Feature lead summary of Coexistence of NB-IoT with NR
Huawei, HiSilicon
Agreement

RAN1 continues to study the following techniques for performance improvements of NB-IoT resource allocation until the next meeting:

· Resource reservation at symbol level/slot level/subframe level/subcarrier level

· Whether the resource reservation for NB-IoT is dynamic or semi-static (if supported)

· Whether and how to support NB-IoT transmission in a portion of the subframe

· Impact of resource reservation to legacy UEs

· Whether NB-IoT transmission is postponed or dropped in reserved resources

· Whether resource reservation is used for anchor/non-anchors

Conclusion

Overlap of NR SSB with NB-IoT anchor carrier can be avoided.
R1-1812130
Coexistence of NB-IoT with NR
Ericsson

R1-1812136
Performance enhancements for NB-IoT coexistence with NR
Huawei, HiSilicon

R1-1812538
Discussion on coexistence of NB-IoT with NR
LG Electronics

R1-1812711
Coexistence of NB-IoT with NR
MediaTek Inc.

R1-1812776
Coexistence of NB-IoT with NR
ZTE

R1-1812932
Coexistence of NB-IoT with NR
Nokia, Nokia Shanghai Bell

R1-1813049
Coexistence of NB-IoT with NR
Qualcomm Incorporated

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

R1-1813719
Feature lead summary of support of quality report in Msg3 for non-anchor access
Huawei, HiSilicon

Agreement

In case 4 bits is used for a non-anchor carrier, all repetition i.e. 12 candidate values {1,2,4,8,16,32,64,128,256,512,1024,2048} can be reported in Msg3.
Agreement

In case of 2 bits is used for a non-anchor carrier, 3 candidate values can be reported in Msg3. Select one of the following alternatives for determining the 3 values:

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

· Depending on R, "DCI subframe repetition number" indicated in DCI format N1 for Msg2 scheduling.

· Depending on Rdecoded, based on the number of repetitions for NPDCCH scheduling Msg2 where UE decodes successfully.

R1-1812131
Support of quality report in Msg3 for non-anchor access in NB-IoT
Ericsson

R1-1812137
Msg3 quality reporting for non-anchor access
Huawei, HiSilicon

R1-1812462
DL quality reporting in Msg3 for non-anchor access in NB-IoT
Intel Corporation

R1-1812539
Downlink channel quality report during random access procedure on a non-anchor carrier
LG Electronics

R1-1812714
Quality report in Msg3 on non-anchor carrier in NB-IoT
MediaTek Inc.

R1-1812777
Support of Quality report in Msg3 for non-anchor access
ZTE

R1-1812934
Support of Quality report in Msg3 on non-anchor carrier
Nokia, Nokia Shanghai Bell

R1-1812949
Discussion on quality report in Msg3 for NB-IoT
Samsung

R1-1813050
Support of quality report in msg3 for non-anchor
Qualcomm Incorporated

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

R1-1813716
Presence of NRS on a non-anchor for paging (feature lead summary)
Qualcomm

Agreement
RAN1 to discuss the issue of NRS presence for NPDCCH early termination when NWUS is enabled. Down-select among:

· Alt1: If NWUS is enabled (from network perspective), there is no NRS for NPDCCH early termination, but there may be NRS for NWUS early termination.

· Alt2: If NWUS is enabled (from UE perspective, i.e., enabled by network and supported by UE), there is no NRS for NPDCCH early termination, but there may be NRS for NWUS early termination.

· 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
Agreement
In the POs that have associated subframes which will contain NRS even when no paging NPDCCH is transmitted for NPDCCH early termination:

· NRS is present in the first M subframes out of the 10 NB-IoT DL subframes before the PO, and the N first NB-IoT DL subframes of NPDCCH search space

· FFS value(s) of N, M
Agreement 

The subset of POs that have associated subframes which will contain NRS even when no paging NPDCCH is transmitted can be the whole set of POs.
R1-1812132
Presence of NRS on a non-anchor carrier for paging in NB-IoT
Ericsson

R1-1812138
NRS presence on non-anchor carriers for paging
Huawei, HiSilicon

R1-1812540
Discussion on NRS on a non-anchor carrier
LG Electronics

R1-1812715
NRS presence on  non-anchor carrier in NB-IoT
MediaTek Inc.

R1-1812778
Presense of NRS on non-anchor PRB
ZTE

R1-1812935
Presence of NRS on a non-anchor carrier for paging
Nokia, Nokia Shanghai Bell

R1-1812950
NRS presence on non-anchor carrier
Samsung

R1-1813051
Presence of NRS on a non-anchor carrier for paging
Qualcomm Incorporated

1.1.1.7 Others

R1-1813588
Support of DL quality report in connected mode in NB-IoT
Ericsson

