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7.2.11 Enhancements of NB-IoT
WID in RP-161324. 
The objectives apply to the in-band, guard-band, and standalone operation modes and the same coverage enhancement targets as defined in the Rel-13 NB-IoT work item.
R1-166189
NB-IoT Release 14 enhancements work plan

Huawei, HiSilicon
Noted
7.2.11.1 Positioning
R1-168114
WF on observations on NB-IoT positioning performance
Ericsson, ZTE
R1-168310
WF on simulation assumption for NB-IoT positioning
ZTE, Ericsson, Nokia, Alcatel-Lucent Shanghai Bell
Agreement:

· R1-168310 is agreed with the following updates:

· Slide 3, add UL transmission timing error modelling according to RAN4 requirements 
The above agreement is captured in R1-168363. 
7.2.11.1.1 Requirements
R1-167743
Requirements for NB IoT Positioning Enhancements Evaluations
VODAFONE Group Plc

R1-167101
Discussion on positioning requirements for enhanced NB-IoT
CMCC

R1-167790
Requirements for NB-IoT/eMTC positioning
Deutsche Telekom AG
R1-167983 
WF on requirements for NB-IoT positioning
Huawei, HiSilicon
Agreed way forward for reporting to RAN#73
· Report the horizontal accuracy and TOA estimation accuracy at 67%. 
· Report the operator requirement to strive towards horizontal accuracy of 50 m for 67% of NB-IoT UEs

· Report observations on positioning accuracy for stationary (i.e., 0 km/h) and pedestrian (i.e., 3 km/h) and 30km/h UEs. 120km/h may be evaluated during the design.
· Report observations for outdoor channel models, and outdoor-indoor channel models where they are available. 

· Report observations on time to determine position according to MCL
· This is the time from trigger for positioning to availability of a positioning estimate

· Report observations on impact of having a lower power class UE

· Report observations on network complexity/cost, for example including LMUs (as described in 36.111)
· Other requirements as for Rel-13 NB-IoT, including

· Report changes UE complexity compared to Rel-13 NB-IoT
· Report total impact to UE battery life
· Report scalability to support massive numbers of UEs per cell
· Report dependency of accuracy performance on synchronous (E-SMLC is assumed to know the absolute timing of each involved eNB ) or asynchronous networks
· Requirements are the same for all three operation modes (i.e. stand-alone/in-band/guard band) per the WID
· Companies can provide other inputs to RAN#73 on aspects outside the scope of RAN1 such as security, RAN sharing, etc.
R1-166171
NB-IoT positioning scenarios and requirements
Huawei, HiSilicon

R1-166301
Requirements for narrowband positioning
Qualcomm Incorporated

R1-167423
On requirements and assumptions for NB-IoT positioning
Ericsson

R1-166587
NB-IoT positioning requirements
Nokia, Alcatel-Lucent Shanghai Bell

R1-167321
Discussion of NB-IoT positioning requirement and evaluation methodology
ZTE
R1-167424
A new system simulator for NB-IoT positioning
Ericsson

7.2.11.1.2 Uplink-based narrowband positioning
R1-166173
Design of NB-IoT uplink positioning
Huawei, HiSilicon
R1-166174
Evaluation of NB-IoT uplink positioning
Huawei, HiSilicon

R1-166302
Uplink-based narrowband positioning
Qualcomm Incorporated
R1-167322
UTDOA support for NB-IoT
ZTE

R1-167425
On uplink-based positioning for NB-IoT
Ericsson

R1-166588
UTDOA positioning in NB-IoT
Nokia, Alcatel-Lucent Shanghai Bell
R1-166627
UTDOA based positioning for NB-IoT
Fraunhofer IIS
R1-166994
Discussion on positioning method based on UTDOA for NBIoT
Spreadtrum Communications

R1-167426
On timing advance based multi-leg positioning for NB-IoT
Ericsson

R1-167691
Impact of transmit power on UTDOA-based positioning for NB-IOT
Fraunhofer IIS
7.2.11.1.3 Downlink-based narrowband positioning
R1-167427
On Downlink-based narrowband positioning for NB-IoT
Ericsson

R1-166303
Downlink-based narrowband positioning
Qualcomm Incorporated

R1-166589
OTDOA positioning in NB-IoT
Nokia, Alcatel-Lucent Shanghai Bell

R1-167323
OTDOA support for NB-IoT
ZTE

R1-166172
Evaluation of NB-IoT downlink positioning
Huawei, HiSilicon

R1-166852
Positioning support for eNB-IoT
LG Electronics
Section 3

R1-167163
Design of NB-IoT downlink positioning
Huawei, HiSilicon

R1-167740
Discussion on OTDOA for eNB-IoT
III

R1-167752
Support of OTDOA in NB-IoT
Innovative Technology Lab Co.
7.2.11.1.4 Comparison of uplink- and downlink-based methods
R1-168332
WF on observations on performance aspects of NB-IoT positioning
Huawei, HiSilicon

Revision of R1-167984
Agreement:
   The WF is agreed with the following updates:

· Slide 5, 
· add “reusing of NPSS”

· in ZTE’s result, adding [.] for the sampling rate of 1920

· Update the sentence from

· For in-band operation, the positioning accuracy of OTDOA schemes evaluated by RAN1#86 reported by most companies is on the order of tens of meters. One evaluation found accuracy on the order of a few hundred meters
To

· For in-band operation, the positioning accuracy of OTDOA schemes evaluated by RAN1#86 reported by most companies is on the order of tens of meters. 

· One evaluation found accuracy on the order of a few hundred meters, which is under assumptions of Rel-13 UE complexity
· Slide 3, update the sentence from 

· (this sentence is not staying here) Companies have used differing simulation assumptions, which leads to the performance differences between companies. Comparisons can be made within each company’s results.
To

· Companies have used different assumptions, which leads to the significant performance differences between companies. Results from different companies may not be comparable
R1-168333
WF on observations on UE impact aspects of NB-IoT positioning
Huawei, HiSilicon

Revision of R1-167985
R1-168334
WF on observations on network impact aspects of NB-IoT positioning
Huawei, HiSilicon

Revision of R1-167986
LS to RAN plenary (cc-ing RAN2/3/4) capturing the above 3 agreements to be drafted in R1-16xxxx (Matthew, Huawei)

R1-166175
Comparison of downlink and uplink positioning
Huawei, HiSilicon

R1-166176
UE complexity and power consumption analysis for NB-IoT positioning
Huawei, HiSilicon, Neul

R1-166304
Comparison of uplink and downlink based positioning
Qualcomm Incorporated

R1-166590
Comparison of UTDOA and OTDOA in NB-IoT 
Nokia, Alcatel-Lucent Shanghai Bell

R1-166654
Considerations on NB-IoT positioning
Sony
R1-167164
Capacity limit evaluation
Huawei, HiSilicon

R1-167324
Comparison of NB-IoT positioning solution
ZTE

R1-167428
On uplink- and downlink-based positioning for NB-IoT
Ericsson
R1-167897
NB-IoT localization performance analysis and enhancement
Nokia, Alcatel-Lucent Shanghai Bell

Revision of R1-167712
NB-IoT localization performance analysis and enhancement
Nokia, Alcatel-Lucent Shanghai Bell
7.2.11.2 Multicast support

Extend Rel-13 SC-PTM to support multicast downlink transmission
R1-166178
Physical layer design for multicast in NB-IoT
Huawei, HiSilicon
R1-167556
Discussion on SC-PTM in enhanced coverage
MediaTek Inc.

R1-166199
Search space and collision handling for multicast in NB-IoT
Huawei, HiSilicon
R1-166538
SC-PtM support for NB-IoT
Intel Corporation

R1-166591
On Multicast support for NB-IoT
Nokia, Alcatel-Lucent Shanghai Bell

R1-167987
WF on collision handling for NB-IoT SC-PTM
Huawei, HiSilicon, ITL
Agreement:
· SC-PTM in NB-IoT is supported at least in RRC_IDLE mode. FFS RRC CONNECTED mode.
· In RRC IDLE mode, priority between SC-PTM and the following needs to be decided at least for:
· SC-PTM and paging, if there is a collision issue
· SC-PTM and a random access procedure (e.g. for unicast BSR), if there is a collision issue
· If RRC_CONNECTED mode is supported, priority between SC-PTM and the following needs to be decided at least for:
· SC-PTM and unicast, if there is a collision issue
R1-167988
WF on design principle of search space for NB-IoT SC-PTM
Huawei, HiSilicon, ITL
Continue discussion next meeting

R1-166305
Support of multicast
Qualcomm Incorporated

R1-166853
Multicast support for eNB-IoT
LG Electronics
R1-167883
Physical-layer processing for multi-segment transmission in NB-IoT
Huawei, HiSilicon

Revision of R1-167165
Physical-layer processing for multi-segment transmission in NB-IoT
Huawei, HiSilicon

R1-167325
Consideration for multicast support for NB-IoT
ZTE

R1-167354
Discussion on multicast support for Rel-14 NB-IoT
NTT DOCOMO, INC.

R1-167429
Multicast support for NB-IoT
Ericsson

R1-167753
Support of SC-PTM in NB-IoT
Innovative Technology Lab Co., KT Corp.
7.2.11.3 Non-anchor PRB enhancements
Transmission of paging on non-anchor PRBs
R1-166306
Non-anchor PRB enhancements
Qualcomm Incorporated

R1-168052
WF on Paging on non-anchor PRBs

Qualcomm Incorporated
Also supported by Intel
R1-168062
WF on Paging enhancement for Rel-14 NB-IoT
ZTE, Nubia
Also supported by ITL.

Agreements:
· For paging: 
· For a Rel-14 NB-IoT UE, both anchor and non-anchor PRB can be selected as the paging PRB 
· A Rel-14 UE chooses the PRB based on UE_ID
· Paging message on NPDSCH is scheduled by NPDCCH on the same PRB.
· Send LS to RAN2 with these RAN1 agreements – Alberto (Qualcomm) and Shupeng (ZTE)
R1-166854
Non-anchor PRB enhancements for eNB-IoT
LG Electronics
Section 2

R1-167326
Considerations to support paging on multiple PRBs
ZTE
R1-168344
Paging PRB configuration for eNB-IoT
LG Electronics, ITL
Continue discussion next meeting.
R1-166179
On paging transmission on non-anchor NB-IoT PRB
Huawei, HiSilicon
R1-166539
MCO enhancements for paging
Intel Corporation
R1-166592
On non-anchor PRB enhancements for NB-IoT
Nokia, Alcatel-Lucent Shanghai Bell
Section 4
R1-167353
Initial views on the paging on non-anchor PRB for Rel-14 NB-IoT
NTT DOCOMO, INC.
R1-167430
NB-IoT non-anchor carrier Paging
Ericsson

R1-167431
Random Access on Non-Anchor Carriers in NB-IoT
Ericsson
7.2.11.4 Others
R1-166593
Scheduling request multiplexing with ACK/NACK
Nokia, Alcatel-Lucent Shanghai Bell

R1-166855
Low power UE support for eNB-IoT
LG Electronics
R1-167557
Support of higher data rate for NB-IoT
MediaTek Inc
