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1.1.1 Additional Enhancements for NB-IoT
NB_IOTenh3-Core; WID in RP-192313. Please refer to the WID for detailed scoping

R1-1913089
Introduction of additional enhancements for NB-IoT
Ericsson

R1-1913164
Introduction of Additional enhancements for NB-IoT
Ericsson

R1-1913165
Introduction of Rel-16 NB-IoT features in 36.212
Futurewei

R1-1913166
Introduction of Additional enhancements for NB-IoT
Motorola Mobility

1.1.1.1 UE-group wake-up signal
R1-1913231
Feature lead summary of UE-group wake-up signal in NB-IoT
Ericsson

Agreement

For common WUS, g = 126 unless in a shared resource and common WUS is configured to be legacy WUS in which case g = 0.
Agreement

RAN2 to determine the mapping between higher layer grouping and grouping used to determine UE group per resource.

Agreement

If legacy NWUS is configured as common NWUS and all UE groups are only based on UE ID assuming no signaling of paging probability for UE grouping, alternate minimum number of UE groups and keep same number of NWUS groups per NWUS resource, which is based on
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Otherwise, alternate all UE groups per NWUS resource together, which is based on
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where

· M with M>1 is the total number of NWUS resources for Rel-16 NWUS. 
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 is the cell-specific DRX cycle measured in radio frames.
· SFN is the SFN corresponding to the PO.
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 is the index for Rel-16 NWUS resource based on the NWUS resource index as [image: image10.png]m = NEgsource
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 is used for group NWUS or [image: image14.png]m = NEgsource _ 1



, otherwise.  
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 is initial index for Rel-16 NWUS resource. 
· [image: image18.png]


 with [image: image20.png]


 is the UE group index. 
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 is the initial UE group index. 
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-th NWUS resource for Rel-16 NWUS.
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Agreement 

1bit in SIB is used to enable/disable alternating UE group among more than one WUS resources for group WUS
R1-1911837
UE-group wake-up signal in NB-IoT
Ericsson

R1-1911906
UE-group wake-up signal
Huawei, HiSilicon

R1-1911987
UE group wake-up signal for NB-IoT
Nokia, Nokia Shanghai Bell

R1-1912336
Remaining issues on UE group wake up signal for NB-IoT
Sony

R1-1912382
Discussion on UE-grouping wake up signal in NB-IoT
LG Electronics

R1-1912416
Discussion on Wake-up signal for NB-IoT
ZTE

R1-1912684
UE-group wake-up signal
Qualcomm Incorporated

R1-1912867
Discussion on UE-group wake up signal in NB-IoT
NTT DOCOMO, INC.

1.1.1.2 Support for transmission in preconfigured UL resources
R1-1912632
Feature lead summary of Support for transmission in preconfigured UL resources
Futurewei

R1-1913313
Feature lead summary of preconfigured UL resources
Futurewei

Agreement

The following agreement is revised (in red)

In the dedicated PUR ACK DCI, the TA adjustment field is [6] bits as legacy.

· The TA adjustment field exists only when the dedicated PUR ACK DCI indicates successful decoding of PUR transmission

Agreement

The dedicated PUR ACK DCI at least includes the NPUSCH repetition adjustment (absolute value as per legacy table), and the field is 3 bits.
Agreement (RRC impact)

In the RRC configuration for PUR, include the DL carrier location for receiving a DL response to PUR transmissions.
Agreement
The following previous working assumption is confirmed with modification:

For NB-IoT allocation with 12 tones, for PUR with R>= 64 ms:

· Allow for UE-specific cyclic shift for DMRS:

· For 12 tone allocation, following 2 cyclic shifts are supportedin TS 36.211 Table 5.2.2.1.1-2.

· The cyclic shifts are {0, 6}*(2pi/12)

· For NPUSCH scrambling, the current c_init is used by using the configured PUR_RNTI. 

· 
· 



R1-1913514
Feature lead summary of Support for transmission in preconfigured UL resources
Huawei, HiSilicon
Agreement

For NB-IoT, I_MCS=14 in format N0 is used to indicate “PUR L1 ACK DCI”
Agreement

A 1-bit field in the PUR L1 ACK DCI indicates the following:

· ACK 

· UE terminates PUR SS Monitoring

· Fall back indication

· Details on fall back operation is left up to RAN2

· UE terminates PUR SS Monitoring
Agreement

If nothing is received by the UE during the PUR search space window after PUR retransmission(s), the UE shall consider the PUR transmission is unsuccessfully received and may fallback to legacy RACH/EDT procedure.

R1-1911838
Support for transmission in preconfigured UL resources in NB-IoT
Ericsson

R1-1911907
Transmission in preconfigured UL resources
Huawei, HiSilicon

R1-1911988
Preconfigured Grant for Uplink transmission
Nokia, Nokia Shanghai Bell

R1-1912189
UL transmission in preconfigured UL resources for NB-IoT
Intel Corporation

R1-1912320
UL transmission in preconfigured resources for NBIoT
Lenovo, Motorola Mobility

R1-1912368
NB-IOT Pre-configured UL Resources Design Considerations
Sierra Wireless, S.A.

R1-1912383
Discussion on preconfigured UL resources in NB-IoT
LG Electronics

R1-1912417
Support for transmission in preconfigured UL resources for NB-IoT
ZTE

R1-1912628
Transmission in preconfigured UL resources
Futurewei

R1-1912685
Support for transmission in preconfigured UL resources
Qualcomm Incorporated

R1-1912704
Consideration for preconfigured uplink resources (PUR)
Sequans Communications

R1-1912868
Discussion on preconfigured UL resources in NB-IoT
NTT DOCOMO, INC.

R1-1913145
Remaining issues on preconfigured UL resources for NB-IoT
Sony

1.1.1.3 Scheduling of multiple DL/UL transport blocks
R1-1913279
Summary on Multiple TB scheduling enhancement for NB-IoT
ZTE
Agreement

For the uplink multi-tone case, interleaving granularity is N* NRU *NULslots, where the NRU is the number of RUs, NULslots is the number of slots occupied by 1 RU. 

· When the repetition is less than N, interleaving is not supported.

· N=4

Agreement

For uplink single-tone, the granularity is based on N* NRU *NULslots , with  N =1
Agreement
Confirm the following work assumptions:

Working Assumption

For SC-MTCH scheduling: Modify existing DCI to indicate the number of scheduled TBs (e.g. by adding new field)

Working Assumption

For scheduling of multiple TBs with SC-MTCH, introduce 3 additional bits in the modified DCI to indicate the number of scheduled SC-MTCH segments (1-8)

Agreement

For multi-TB scheduling 

· Reuse the legacy DL gap mechanism which applies to total transmission time of one or two transport blocks of NPDSCH

· There is no new gap threshold for multi-TB scheduling
Agreement

For unicast in connected mode, multi-TB scheduling is only supported for NPDCCH mapped to the UE specific search space given by the C-RNTI.

Agreement
A UE is not expected to receive a DCI scheduling more than one TB with CRC scrambled by SPS-C-RNTI
R1-1913406
Summary on Multiple TB scheduling enhancement for NB-IoT
ZTE

Agreement

For two TB scheduling in uplink from a single DCI, the timing duration constraint, less and equal than 256ms, from the start of NPUSCH format 1 transmission in first HARQ process to the end of NPUSCH format 1 transmission in second HARQ process can be removed

· The uplink compensation gap is applied after 256msc of uplink transmission

Agreement
For interleaving case, the symbol counter 
[image: image31.wmf]l

~

 is reset at the start of the first TB transmission and incremented for each symbol during the whole transmission of the two TBs.
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, where [image: image35.png]


 is the number of scheduled TBs.

Agreement

For multicast, a scheduling gap can be inserted after each TB, where the gap length is configurable between {0, 16, 32, 64, 128} subframes. The configuration is per cell.
Agreement

If RRC configured scheduling gap is zero, for multicast, for UE processing at receiver, 

· If R>=12, no gap is inserted

· R is the number of subframes of each of the NPDSCH

· Otherwise, a 20 msec gap is inserted every 2 TBs

R1-1913287
Scheduling of multiple DL/UL transport blocks
Huawei, HiSilicon

R1-1911839
Scheduling of multiple DL/UL transport blocks in NB-IoT
Ericsson

R1-1911908
Scheduling of multiple DL/UL transport blocks
Huawei, HiSilicon

R1-1911989
Scheduling of multiple DL/UL transport blocks
Nokia, Nokia Shanghai Bell

R1-1912371
NB-IOT Multiple Transport Block Grant Design Considerations
Sierra Wireless, S.A.

R1-1912384
Discussion on multiple transport blocks scheduling in NB-IoT
LG Electronics

R1-1912418
Consideration on scheduling enhancement for NB-IoT
ZTE

R1-1912686
Scheduling of multiple DL/UL transport blocks
Qualcomm Incorporated

R1-1912702
Consideration for scheduling multiple UL/DL TBs
Sequans Communications

1.1.1.4 Coexistence of NB-IoT with NR

R1-1912633
Feature lead summary of Coexistence of NB-IoT with NR
Futurewei

R1-1913398
Feature lead summary of Coexistence of NB-IoT with NR
Futurewei
Agreement

For unicast, NPUSCH scrambled by C-RNTI and SPS-C-RNTI that would fall into the reserved resource is dropped for symbol and slot-level reserved resources.

Agreement
· For slot-level reservation in UL NB-IoT, DMRS transmission in a reserved slot is dropped. (for 15kHz)
· For symbol-level reservation in UL NB-IoT, DMRS symbols can be reserved

Agreement

Reserved resource configuration is configured by cell-specific higher-layer signalling.

R1-1913545
Feature lead summary of Coexistence of NB-IoT with NR
Futuerwei

Agreement

For 10msec periodicity, if only subframe level granularity: a bitmap with length 10 bits is used for indicating reserved subframes

· It is configured per non-anchor carrier, and it can be different from the anchor-carrier

For 10msec periodicity, if finer granularity: a bitmap with length 20 bits, each subframe has 2 bits per subframe

· 00 both slots can be used 

· 01 2nd slot reserved (if a second bitmap is configured, it is for symbol-level granularity)

· The length of the second bitmap is 5 bits for downlink, 7 bits for uplink
· 10 1st slot reserved (if a third bitmap is configured, it is for symbol-level granularity)

· The length of the third bitmap is 5 bits for downlink, 7 bits for uplink
· 11 both slots are reserved

Agreement (RRC impact)
The first bitmap is 20 or 80 bits. eNB can configure periodicity and start position.

· The periodicity T is {10ms, 20ms, 40ms, 80ms, 160ms}

· The start position is in a granularity of 10ms

Agreement 

For unicast transmission, dynamic DCI signalling can be used to indicate whether the resource reservation or continuous transmission applies to the scheduled transmission

· Note: the resource reservation is the Rel-16 resource reservation. 

R1-1911840
Coexistence of NB-IoT with NR
Ericsson

R1-1911909
Performance enhancements for NB-IoT coexistence with NR
Huawei, HiSilicon

R1-1911990
Coexistence of NB-IoT with NR
Nokia, Nokia Shanghai Bell

R1-1912419
Resource reservation for coexistence of NB-IoT with NR
ZTE

R1-1912629
Resource reservation for NB-IoT
Futurewei

R1-1912687
Coexistence of NB-IoT with NR
Qualcomm Incorporated

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

R1-1913249
Presence of NRS on a non-anchor for paging (feature lead summary)
Qualcomm Inc.

Agreement

The following existing agreement is revised in red

R = (PO_Index+ offset) mod 2, where:

· PO_Index = (SFN  / T * nB + i_s) mod nB.

· The offset depends at least on X = SFN + 1024 * H-SFN.

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

· Offset = (floor ((SFN + 1024*H-SFN) / T)) mod 2, where T is cell-specific DRX cycle.

Where SFN is the SFN corresponding to the PO

R1-1911841
Presence of NRS on a non-anchor carrier for paging in NB-IoT
Ericsson

R1-1911910
NRS presence on non-anchor carriers for paging
Huawei, HiSilicon

R1-1911991
Presence of NRS on a non-anchor carrier for paging
Nokia, Nokia Shanghai Bell

R1-1912385
Discussion on NRS on a non-anchor carrier
LG Electronics

R1-1912420
Presense of NRS on non-anchor PRB
ZTE

R1-1912688
Presence of NRS on a non-anchor carrier for paging
Qualcomm Incorporated

1.1.1.6 Others
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