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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

1.1.1.1 UE-group wake-up signal
R1-1910873
Feature lead summary for UE-group wake-up signal in NB-IoT
Ericsson

Agreement
For group WUS resources sharing WUS gap, per default, the number of UE groups per resource is configured for all group WUS resources. Optionally, the number of UE groups for each WUS resource can be configured individually.

Agreement
The number of UE groups per WUS resource is 1, 2, 4, or 8
Agreement
The optional eDRX configurability and configuration values regarding the number of consecutive POs a WUS is associated same as in Rel-15 legacy WUS.
Agreement
The group WUS resource that may coincide with legacy WUS is assigned 
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Agreement
The group WUS base sequence is initialized according to
[image: image4.emf]𝒄 init_WUS = ( 𝑵 ID Ncell + 𝟏 ) ቆ ቀ 𝟏𝟎𝒏 f_start_PO + ቔ 𝒏 s_start_PO 𝟐 ቕ ቁ mod  𝟐𝟎𝟒𝟖 + 𝟏 ቇ 𝟐 𝟗 + 𝑵 ID Ncell + 𝑵 𝑰𝑫 𝑹𝒆𝒔𝒐𝒖𝒓𝒄𝒆 · 𝟐 𝟐𝟗  


where 

 is given by the resource configuration
R1-1911384
Further topics for UE-group wake-up signal in NB-IoT
Ericsson
Agreement
Regarding group WUS configuration for different gap durations (DRX, short eDRX and long eDRX), the following applies:

· If eDRX long gap is configured but no group WUS configuration for that gap is provided, the eDRX short gap configuration shall be used if configured, otherwise the DRX configuration shall be used.

· If eDRX short gap is configured but no group WUS configuration for that gap is provided, the DRX gap configuration shall be used.

Agreement
Design pre-defined method to allow alternating UE group to monitor different WUS resources at different POs implicitly.

· FFS: Consider both cell-specific DRX cycle and UE-specific DRX cycle.

· At least the following parameters are used in the pre-defined method

· H_SFN of current PO

· DRX cycle

R1-1909995
UE-group wake-up signal in NB-IoT
Ericsson

R1-1910089
UE-group wake-up signal
Huawei, HiSilicon

R1-1910255
UE group wake-up signal for NB-IoT
Nokia, Nokia Shanghai Bell

R1-1910271
Discussion on Wake-up signal for NB-IoT
ZTE

R1-1910725
UE-group wake-up signal
Qualcomm Incorporated

R1-1910742
UE group wake up signal for NB-IoT
Sony

R1-1910812
Discussion on UE-grouping wake up signal in NB-IoT
LG Electronics

R1-1911152
Discussion on UE-group wake up signal in NB-IoT
NTT DOCOMO, INC.

R1-1911256
UE-group wake-up signal for NB-IoT
Intel Corporation

1.1.1.2 Support for transmission in preconfigured UL resources
R1-1910883
Feature lead summary of Support for transmission in preconfigured UL resources
Futurewei

R1-1911382
Further topics in PUR transmission for NB-IoT
Futurewei
R1-1911393

R1-1911395
Endorsed in R1-1911399 with following changes
· Adding RAN4 in CC

· Modify following part of body text as below

Discussion on PUR L1 ACK for an application layer response message (for NB-IoT and eMTC)
~

RAN1 has the following questions:

· What is the range of the non-zero gap considering the followings questions
a. What is the frequency proportion (how often) of PUR transmissions that have anthe application layer response after a PUR transmission.
b. What is the time duration between a PUR transmission and the corresponding application layer response.
· Modify Actions as below

2. Actions:

RAN1 kindly asks RAN2 
1. To take into account the RAN1 agreements and confirm the feasibility; and

2. To address the questions and feasibility and benefit of the above PUR L1 ACK indication.
Agreement
The dedicated PUR ACK DCI at least includes the Timing Advance adjustment (including TA adjustment of 0). The TA adjustment field is [6] bits as legacy.

Agreement 

For dedicated PUR in idle mode, the indication to fallback to EDT or RACH is included in the same DCI with PUR L1-ACK
· If the UE receives an indication to fallback to EDT or RACH, the PUR transmission is considered not acknowledged
· FFS: Whether this indication is jointly encoded with PUR L1-ACK

· FFS: Whether to use L1-ACK flag

Agreement
After data transmission on PUR, if nothing is received by the UE in a PUR search space window, the UE shall fallback to legacy RACH/EDT procedure.
Conclusion

No consensus on the introduction of a mechanism to obtain a valid TA and allow the UE transmitting on PUR without transitioning to RRC_CONNECTED mode
Agreement on updating working assumption
The following previous working assumption is revised with modification in RED:

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 in TS 36.211 Table 5.2.2.1.1-2.

· 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 (e.g., symbol-wise phase rotation). 
· FFS: whether any enhancement on top of legacy scrambling is needed
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.
Note 3: It needs to be discussed how to ACK and to provide UL grant to UEs that transmitted simultaneously using CFS-PUR.

R1-1909996
Support for transmission in preconfigured UL resources in NB-IoT
Ericsson

R1-1910090
Transmission in preconfigured UL resources
Huawei, HiSilicon

R1-1910151
UL transmission in preconfigured resources for NBIoT
Lenovo, Motorola Mobility

R1-1910256
Preconfigured Grant for Uplink transmission
Nokia, Nokia Shanghai Bell

R1-1910272
Support for transmission in preconfigured UL resources for NB-IoT
ZTE

R1-1910448
Discussion on transmission in preconfigured UL reosurces for NB-IoT
Samsung

Late submission

R1-1910525
NB-IOT Pre-configured UL Resources Design Considerations 
Sierra Wireless, S.A.

R1-1910726
Support for transmission in preconfigured UL resources
Qualcomm Incorporated

R1-1910813
Discussion on preconfigured UL resources in NB-IoT
LG Electronics

R1-1910877
Consideration for preconfigured uplink resources (PUR)
Sequans Communications

R1-1910878
Consideration for preconfigured uplink resources (PUR)
Sequans Communications

R1-1911153
Discussion on preconfigured UL resources in NB-IoT
NTT DOCOMO, INC.

R1-1911257
UL transmission in preconfigured UL resources for NB-IoT
Intel Corporation

1.1.1.3 Scheduling of multiple DL/UL transport blocks
R1-1911353
Summary on Multiple TB scheduling enhancement for NB-IoT
ZTE

R1-1911391
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 multicast, for UE processing at receiver, a gap of [FFS] can be inserted every continuous transmission of 2 TBs.

· FFS: Whether/How to enable or disable this gap
· Note: Gap of 0 is not precluded
Agreement
For the downlink, interleaving granularity is N*NSF, where the NSF is the number of subframes of NPDSCH.
· N=4 and for repetition less than 4, interleaving is not supported

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, and N is fixed value in the specification. 
· When the repetition is less than N, interleaving is not supported. 
· FFS the value of N
· FFS on uplink single tone case.

Agreement
For both interleaved and non-interleaved transmission, for 2TB scheduling, reuse legacy table, no change for 
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Agreement
For interleaved transmission, HARQ bundling is supported with configuration

R1-1909997
Scheduling of multiple DL/UL transport blocks in NB-IoT
Ericsson

R1-1910091
Scheduling of multiple DL/UL transport blocks
Huawei, HiSilicon

R1-1910152
Design of scheduling of multiple DL/UL transport blocks for NBIoT
Lenovo, Motorola Mobility

R1-1910257
Scheduling of multiple DL/UL transport blocks
Nokia, Nokia Shanghai Bell

R1-1910273
Consideration on scheduling enhancement for NB-IoT
ZTE

R1-1910527
NB-IOT Multiple Transport Block Grant Design Considerations
Sierra Wireless, S.A.

R1-1910727
Scheduling of multiple DL/UL transport blocks
Qualcomm Incorporated

R1-1910814
Discussion on multiple transport blocks scheduling in NB-IoT
LG Electronics

R1-1910876
Consideration for scheduling multiple UL/DL TBs
Sequans Communications

1.1.1.4 Coexistence of NB-IoT with NR
R1-1910884
Feature lead summary of Coexistence of NB-IoT with NR
Futurewei

R1-1911383
Agreement
NB-IoT symbols that carry NRS are not reserved
Agreement
For resource reservation for NB-IoT in Rel-16, the configuration is independent from legacy subframe level resource reservation.

Agreement
For unicast, NPDCCH and NPDSCH scrambled by C-RNTI that would fall into the reserved resource are dropped for symbol-level and slot-level reserved resources.

· Dropped means punctured

Agreement
For unicast, NPUSCH scrambled by C-RNTI or SPS-C-RNTI that would fall into the reserved resource is postponed for subframe-level reserved resources.

Agreement
UL resource reservation for NB-IoT with slot-level and symbol(s)-level granularity in addition to subframe-level granularity is supported.
· FFS: whether the DMRS symbols can be configured as reserved resources

Agreement
NB-IoT reserved resource can be separately configured per NB-IoT non-anchor carrier.

Agreement
For unicast transmission, dynamic DCI signalling can be used to [indicate or override] which reserved resources are used for the scheduled NB-IoT transmission
R1-1909998
Coexistence of NB-IoT with NR
Ericsson

R1-1910092
Performance enhancements for NB-IoT coexistence with NR
Huawei, HiSilicon

R1-1910258
Coexistence of NB-IoT with NR
Nokia, Nokia Shanghai Bell

R1-1910274
Coexistence of NB-IoT with NR
ZTE

R1-1910605
Discussion on coexistence of NB-IoT with NR
CEWiT

R1-1910728
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
R1-1911362
Feature lead summary for support of quality report in Msg3 and connected mode
Huawei, HiSilicon

Conclusion

On the support of channel quality report in Msg3 on non-anchor access in connected mode, RAN1 does not further discuss in Rel-16.
R1-1909999
Quality report in Msg3 and connected mode in NB-IoT
Ericsson

R1-1910093
Support of quality report in Msg3 and connected mode
Huawei, HiSilicon

R1-1910259
Support of Quality report in Msg3 on non-anchor carrier
Nokia, Nokia Shanghai Bell

R1-1910275
Support of quality report in Msg3 and Connected Mode for NB-IoT
ZTE

R1-1910449
Discussion on Msg3 report for non-anchor access
Samsung

Late submission

R1-1910729
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

R1-1911341
Presence of NRS on a non-anchor for paging (feature lead summary)
Qualcomm Incorporated
Agreement
The values of M/N for nB>=T/2 are
	nB
	M
	N

	4T
	1
	0

	2T
	2
	0

	T
	5
	0

	T/2
	10
	0


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

· 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.

· FFS remaining details of offset until RAN1#99, including:

· Whether and how to take into account the introduction of UE-specific DRX cycle in the decimation equation.

· RAN2 to capture the above in TS 36.304 (up to RAN2 how to capture it).

R1-1910000
Presence of NRS on a non-anchor carrier for paging in NB-IoT
Ericsson

R1-1910094
NRS presence on non-anchor carriers for paging
Huawei, HiSilicon

R1-1910260
Presence of NRS on a non-anchor carrier for paging
Nokia, Nokia Shanghai Bell

R1-1910276
Presense of NRS on non-anchor PRB
ZTE

R1-1910730
Presence of NRS on a non-anchor carrier for paging
Qualcomm Incorporated

R1-1910815
Discussion on NRS on a non-anchor carrier
LG Electronics

1.1.1.7 Others
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