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1
Work plan related evaluation
1.1
History

	TSG meeting #
	TSG Tdoc number of status report
	TSG Tdoc of WI/SI description sheet as approved by TSG (if any)
	overall level of completion as decided by TSG for the
SI / 
Core part / 
Testing part
	completion date
as decided by TSG for the
SI / 
Core part / 
Testing part
	overall level of completion as decided by TSG for the
Perf. part
	completion date
as decided by TSG for the Perf. part

	75
	WI started
	RP-170852
	0%
	June 2018
	0%
	December 2018

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


NOTE:
The table covers all TSG meetings from the start of the WI/SI but not the current RAN meeting.
Please indicate the RAN Tdoc numbers for the WI/SI description sheets in the 3rd column above as link to the 3GPP server, i.e. ftp://ftp.3gpp.org/tsg_ran/TSG_RAN/TSGR_xx/Docs/RP-xxnnnn.zip.
1.2
Status at this TSG meeting
NOTE:
This status reflects the conclusion of the leading WG (e.g. achieved by email). In case there was no consensus a corresponding range has to be provided and reason for missing consensus has to be mentioned. If this status report covers Core and Perf. part, then the rapporteur may have to contact 2 WGs (one for the Core and RAN4 for the Perf. part).
1.2.1
Estimated level of completion of the work/study item

overall (mandatory to be provided):

Core part:


8 %








RAN4 Perf. part:

0 %








RAN6 Perf. part:

XXX %








RAN5 Testing part:

XXX %








SI:



XXX %

NOTE:
Please leave the XXX for lines that are not applicable for this status report.
per WG (mandatory to be provided) for Core part or SI:
RAN WG1:

15%










RAN WG2:

0%











RAN WG3:

10%











RAN WG4:

15%











RAN WG5:

XXX%











RAN WG6:

XXX%

NOTE:
Please leave the XXX for lines that are not applicable for this status report.
additional comments:



1.2.2
Estimated completion date of the work/study item
This SI is planned to be 100% complete in:






which is:
RAN #XX

The Core part WI is planned to be 100% complete in:


June 2018

which is:
RAN #80
The Performance part WI is planned to be 100% complete in:
December 2018
which is:
RAN #82
The Testing part WI is planned to be 100% complete in:




which is:
RAN #XX

NOTE:
Please leave the XX for lines that are not applicable for this status report.
additional comments:




1.2.3
Future time budget situation (not applicable to RAN5 WIs/SIs)
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	No


If you answered No:
Then please remove the Excel file from the zip file of this status report.
If you answered Yes:
Then please fill out the attached Excel template to request a modification of the time 

budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 

up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 

RAN meeting. Please highlight all changes of the values.


One time unit (TU) corresponds to ~ 2 hours in the meeting.


If this status report covers a WI with Core and Performance part, then please have one 

line for each in the attached Excel table.


Note: If no Excel table is attached, then this means no time budget change.

additional explanations/motivations for the time budget changes in the attached Excel table:

2.
Technical status related evaluation
2.1
Detailed progress report since last TSG meeting (for all involved WGs)
NOTE:
A good progress report lists what was done for each open issue in all affected WGs.
2.1.1
Progress of the SI or Core part WI or Testing part WI
RAN1#88bis
Contributions [1]-[79] were submitted to this meeting.

RAN1 discussed power consumption reduction for paging and connected mode DRX with the following agreements:

	Agreement:

· Techniques to be evaluated:
· Wake-up signal/channel (either relying or not relying on DL synchronization)
· Go-to-sleep signal/channel (either relying or not relying on DL synchronization)
· Compact DCI
· Dynamic USS periodicity
· The use of the technique can be semi-statically enabled/disabled by the network

R1-1706777 is agreed for simulation assumptions on signal for power consumption reduction.


RAN1 discussed physical layer scheduling request with the following agreements:

	Agreements:

· SR should only be used when an NB-IoT UE is in uplink sync in RRC connected mode. 

· TA estimation should not be a design target of SR signal.

· Sending SR with HARQ ACK/NACK can serve as the baseline case for UE with DL data 
· Further designs to be considered for dedicated SR signal design are:
· Based on NPRACH signal;
· Based on NPUSCH format 2:
· Non-coherent detection based format is not precluded
· Collision handling for dedicated SR is FFS
· Design criteria for physical layer SR:
· Power consumption reduction
· Latency reduction
· Impact on legacy NB-IoT scheduling and resources
· Traffic models used and SR resource configurations should be reported together with evaluations. 


RAN1 discussed narrowband measurement accuracy improvements with the following agreements:

	Agreements:

· At least NSSS is used additionally to NRS for in-band, guard-band, standalone.

· FFS details of related signaling

· Additional candidates can be NPSS, NPBCH, NPRS, PRS (in-band), CRS (in-band),  physical signal that can be efficiently decoded or detected prior to decoding NPDCCH/NPDSCH (if standardized) and the performance improvements should be evaluated until RAN1#89

· Among the additional candidates, companies are recommended to prioritise CRS (in-band)

· FFS if the existing signal(s)/channel(s) used additionally to NRS can be different in the serving cell to a neighbour cell

· FFS for RRC_connected mode where at least the NPDCCH could be helpful for narrowband measurement accuracy improvement
· FFS details of how UE is informed of differing EPRE between signals

· Simulation assumptions for narrowband measurement accuracy evaluation as follows

Channel model 
TU
Doppler spread 
1 Hz
Antenna configuration
1Tx for stand-alone, 2Tx for for in-band
1Rx
Frequency error
±50 Hz 
NB-IoT carrier type
Anchor carrier
*NRS presence
*Before a UE obtains operationModeInfo, refers to section 10.2.6 of TS 36.211

Measurement bandwidth
180kHz
EPRE of different signals compared to EPRE of NRS

[0,3,-3] dB for NSSS, NPSS, NPRS, PRS
for others, refers to section 16.2.2 of TS 36.213
MCL
164 dB
**SNR of NRS
Assuming 5 dB noise figure,
-4.6 dB for stand-alone, -12.6 dB for in-band
Assuming 9 dB noise figure,
-8.6 dB for stand-alone, -16.6 dB for in-band
Measurement period
400, 800 ms
Others not addressed
Report with the simulation results
*Informs the assumption of existing NRS based RRM measurement 

**The noise figure difference compared to rel-13 does not affect the 164 dB MCL of NB-IoT in Rel-13


RAN1 discussed NPRACH reliability and range enhancements with the following agreements and working assumption:

	Working assumption for evaluation until RAN1#89:
· At least the following 2 options are considered for a new NPRACH format 

· Option 1: Rel-13 NPRACH definition with CP length >= 666.67us is introduced. 

· Subcarrier bandwidth <= 1.5 kHz

· Option 2: Rel-13 based NPRACH scrambled by a sequence with good autocorrelation properties. 

Agreement:

· The assumptions of link-level simulation refer to the following table

· Performance of ToA estimation by existing Rel-13 NPRACH as a baseline.

· Performance of false alarm by existing Rel-13 NPRACH as a baseline
Channel model 
TU
Doppler spread 
1 Hz
Antenna configuration
1Tx, 2Rx
Frequency error
Normal(0, [100]) Hz 
Frequency drift 
±22.5 Hz/s
Distance between UE and eNB
100km
UE transmit power
23 dBm 
MCL
164 dB 
Repetition of NPRACH for UE’s each transmission
For baseline evaluation, 32
For new NPRACH format, clarify when submit simulation results


	For  NPRACH reliability simulation assumptions, the assumptions of link-level simulation are updated with the following additions: 

Cell radius
1732m
ToA distribution of interferer
Randomly selected from a uniform distribution [0 MaxRTD], where MaxRTD is calculated according to the cell radius
NPRACH inter-cell interferer power over target UE
Companies to declare and motivate values used
NPRACH inter-cell interferer power over noise
Companies to declare and motivate values used
NPRACH resource overlapping percentage between interfering UEs and target UE
25%, 50%, 75%, 100%



RAN1 discussed NB-IoT small cell support, with the observation that more investigation into applicable scenarios for NB-IoT small cells and the aspects with RAN1-led impacts is needed until the next meeting.
RAN1 discussed reduced system acquisition time, with the following agreements:

	Agreements:

· To evaluate the techniques for system acquisition time reduction the following assumptions are proposed:

· Metrics for evaluating performance of acquisition of NPSS, NSSS, NPBCH, SIB1-NB and SI messages: 

Performance Metric
Unit
Acquisition time @ 50th, 90th percentile
ms
False detection rate
% (expressed as percentage of false detection events)
System overhead
% (expressed as used percentage of all REs per radio frame)
· The acquisition time of the studied signal/channel may either consider:

· Only the studied signal/channel (e.g. the NPBCH acquisition time not counting the NPSS/NSSS acquisition time )

· The time from higher layers triggers a MO event to the acquisition of the studied signal/channel (e.g. the NPSS, NSSS and NPBCH acquisition time)

· Assumptions for evaluating performance of acquisition of NPSS, NSSS, NPBCH, SIB1-NB and SI messages: 

Parameter
Value
BS TX antenna configuration
1Tx for stand-alone
2Tx for in-band/guard band
BS power
43 dBm for stand-alone
35 dBm for in-band/guard-band
System BW
180kHz
Band
Band 8 (900 MHz)
Channel model 
TU
Doppler spread 
1 Hz
Initial frequency error 
@ acquisition of NPSS
±20 ppm
Frequency error
@ acquisition of NSSS, NPBCH, NPDSCH
±50 Hz 
UE RX antenna configuration
1 Rx
*UE NF
5, 9 dB
Coupling loss
144, 154, 164 dB
· Other assumptions important for achieved performance such as use of cross-subframe channel estimation should be declared.
· The noise figure difference compared to Rel-13 does not affect the 164 dB MCL of NB-IoT in Rel-13
· For reduced system acquisition time for NB-IoT, at least the following candidates can be considered
· Enhancement(s) to NPSS/NSSS
· Enhancement(s) to MIB-NB 
· SIB1-NB accumulation across multiple SIB1-NB TTIs (with or without specification impact)
· New mechanism allowing to skip SIB1-NB and/or SI messages and/or MIB-NB reading
· Additional SIB1-NB is transmitted on other subframes in addition to the existing SIB1-NB transmission
· Use of physical signal/channel in agenda item 7.2.7.1.1 (if introduced)
· FFS on other SIBx-NB
· Details of all solutions are FFS

· Solutions need to be backwards compatible and take care of impacts to Rel-13/Rel-14 networks


RAN1#89

Contributions [80] – [176] were submitted to this meeting.

RAN1 discussed power consumption reduction for paging and connected mode DRX, with the following agreements and recommendations:
	Agreements:

· A physical signal/channel indicating whether the UE needs to decode subsequent physical channel(s) is introduced, at least for idle mode paging. Candidates for the signal/channel are:
· Wake-up signal or DTX

· Go-to-sleep signal or DTX

· Wake-up signal with no DTX

· Downlink control information

· FFS whether synchronization to the camped-on cell is assumed for detecting/decoding WUS/GTS, depending on the (e)DRX cycle length

· Design details are FFS

· Connected mode DRX is FFS

· The impact of the physical signal/channel, on Idle mode physical layer paging performance (missed paging detection and paging reception latency) should be studied and reported with the physical signal/channel design.

· The current paging mechanism is used as the baseline for evaluation.

Recommendations for evaluations:

· In the evaluation of new physical signal/channel indicating whether the UE needs to decode subsequent physical channel(s), provide assumptions on the followings based on the link level simulation 
· Required amount of time units (e.g. subframe, symbol) for the new physical signal/channel transmission

· Required amount of time units (e.g. subframe, symbol) for subsequent NPDCCH/NPDSCH transmission




RAN1 discussed physical layer scheduling request, with the following agreements:
	Agreements:

· Piggybacked SR with HARQ-ACK is chosen between the following options, with evaluations encouraged at RAN1#90:
· Option 1: QPSK-based constellation
· Option 3: Cover code/Orthogonal sequence on ACK/NACK data symbols and/or DM-RS symbols


RAN1 discussed semi-persistent scheduling via the proposed ways forwards in R1-1709394 and R1-1709214, with no conclusions this meeting.
RAN1 discussed narrowband measurement accuracy improvements, with the following agreements and working assumptions:

	Agreements:

· For connected mode in the serving cell and idle mode in camped cell and neighbour cells, it is feasible from RAN1 point of view to use NSSS on an anchor carrier for RRM measurement

· RAN4 are requested to consider if NSSS is a suitable transmission

· How to use, i.e. if and/or under what circumstances to combine NRS with NSSS depend on RAN4 study

· Send an LS containing the above to RAN4, including the agreement from RAN1#88bis that “At least NSSS is used additionally to NRS for in-band, guard-band, standalone”

· See R1-1709781.

· Continue to study

· CRS for in-band operation mode

· NPBCH, NPDCCH, NPDSCH on an anchor carrier in the serving cell

Working assumption, confirmation depending on RAN4 feedback:

· For NSSS-aided measurement accuracy enhancement at least in idle mode, the NSSS-NRS EPRE ratios of serving cell and neighbour cells are signaled to UE by higher layers.

· FFS on details of sets of power offset (e.g., {-3, …, 0, …, 3} in dB}
· FFS on power offset information per-neighbor cell or common for all neighbor cells or common for serving cell and neighbor cells. 
· The possibility to use NSSS is indicated by higher layers.
· Detailed signaling design would be left to RAN2.


RAN1 discussed NPRACH false alarm and cell range enhancements, with the following agreements:

	Agreements:

· To support of cell range of at least 100 km, FFS between:

· Cat 1: Rel-13 NPRACH

· Cat 2: Sharing the same NPRACH resources as Rel-13 NPRACH formats, with symbol or symbol-group level scrambling; maintaining feasibility of FFT processing and orthogonality of preambles on different tones

· CP length FFS between same as or longer than Rel-13 formats

· Cat 3: New NPRACH numerology with CP length FFS between same as or longer than Rel-13 formats

Option A: 1.25 kHz subcarrier spacing with minimum hop distance of 1.25 kHz

Option B: 3.75 kHz subcarrier spacing with minimum hop distance 1.25 kHz

Option C: 3.75 kHz subcarrier spacing with minimum hop distance 3.75 kHz with new hopping pattern

· Combinations of Category 2 and Category 3 solutions are not precluded

Agreements:

For reduction of NPRACH false alarm probability, FFS between:

· Alt 1: Sharing the same NPRACH resources as Rel-13 NPRACH formats, with symbol or symbol-group level scrambling; maintaining feasibility of FFT processing and orthogonality of preambles on different tones

· Alt 2: A frequency shift of k*0.75 kHz is applied to all NPRACH signal in a Cell.

· FFS k=[-2, -1, 0, 1, 2] or [-2, -1 1 2].

· FFS if to apply a phase rotation of m*pi/2 with m=0,1,2,3 is applied to the 4th symbol group of each repetition.

· Signaling of the above frequency shift and phase rotation is FFS.

· Alt 3: 3.75 kHz subcarrier spacing with minimum hop distance 3.75 kHz with new hopping pattern
· Combinations of the above alternatives are not precluded


RAN1 discussed NB-IoT small cell support, with the following agreements:

	Agreements:

· The number of repetitions in the DL and UL for small cells is not increased

· NOTE: This may imply a reduction in MCL for small cells compared to wide area basestations.

· Inform RAN4 (see R1-1709870).
· FFS other aspects of small cells to identify possible RAN1 impacts


RAN1 discussed reduced system acquisition time, with the following agreements:

	Agreements:

· Additional transmissions of NPSS/NSSS in subframes other than those used in Rel-13 for in-band, guard-band and standalone are not considered in Rel-15 for an anchor carrier

· FFS: NPSS/NSSS transmission using unused 3-OFDM symbols in existing subframe#5,9 on anchor carrier at least for stand-alone and guard band modes


RAN1 discussed early data transmission, with the following agreements:

	Agreement:

· From RAN1 perspective, it is beneficial to support early data transmission for NB-IoT UEs with any coverage.
· Include the NB-IoT agreement in the draft LS R1-1709475.


RAN3#95bis

Contributions [177] – [180] were submitted to this meeting.

RAN3 preliminary discussed the work plan of the WI, and three topics including early data transmission, UE differentiation, and small cell support.

RAN3#96

Contributions [181] – [185] were submitted to this meeting.

RAN3 discussed UE differentiation, considering which scenario(s) cannot be covered by current mechanisms (QoS, ARP, eDECOR, SPID, etc.) and the introduction of Tenant info over S1 and X2 messages. Discussions will continue in the next meeting.
RAN4#82bis

Contributions [186] – [191] were submitted to this meeting.

RAN4 discussed the WI work plan, and had preliminary discussions on small cell BS classes, and the need of a co-existence study and associated simulation assumptions. It was agreed that microcell and picocell would be considered first. [94]

RAN4#83
Contributions [192] – [199] were submitted to this meeting.

RAN4 discussed RF requirements and simulation assumptions for small cell support. Agreements were reached for microcell BS receiver requirements, such as reference sensitivity, receiver dynamic range and ACS/in-band blocking. It was agreed that no simulation is required for the receiver requirements in picocells.
2.1.2
Progress of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
2.2
List of completed elements (compare with open issues of last TSG)
2.2.1
Completed elements of the SI or Core part WI or Testing part WI
RAN1
· Simulation assumptions for objectives requiring RAN1 evaluation, etc.
· No increase in the number of UL/DL repetitions for small cells
RAN2

· None.

RAN3

· None
RAN4
·  Microcell BS receiver requirements
2.2.2
Completed elements of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
2.3
List of open issues
NOTE:
Usually, at the beginning of a WI/SI the list of open issues is copied from the objectives of the WID/SID into this open issues list. Once an open issue is completed it is moved up to section 2.2.
When a WI/SI is 100% complete the list under 2.3 is empty. Otherwise please justify why an open issue is not essential for the WI/SI.
2.3.1
Open issues of the SI or Core part WI or Testing part WI
Further latency and power consumption reduction

· Power consumption reduction for physical channels

· Study and, if found beneficial, specify for idle mode paging and/or connected mode DRX, physical signal/channel that can be efficiently decoded or detected prior to decoding NPDCCH/NPDSCH. [RAN1, RAN2, RAN4]

· Study and, if found beneficial, support UL/DL semi-persistent scheduling [RAN2, RAN1, RAN4]

· Evaluate power consumption/latency gain and specify necessary support for DL/UL data transmission on a dedicated resource during the Random Access procedure after NPRACH transmission and before the RRC connection setup is completed. [RAN2, RAN1, RAN3] 

· Consider further enhancement of quick release of RRC connection after the last data transmission [RAN2]

· Relaxed monitoring for cell reselection [RAN2, RAN4]

· Enable relaxed UE monitoring for cell (re)selection e.g. by (re)configuration

· Support for physical layer SR [RAN1, RAN2]

· Support for RLC UM in addition to Rel-14 SC-PTM support [RAN2]

Narrowband measurement accuracy improvements [RAN1, RAN4, RAN2]

· Evaluate and if appropriate specify use of additional existing signals than NRS for RRM measurements, with associated RAN4 core requirements taking into account e.g. UE complexity, power consumption, system capacity.

NPRACH reliability and range enhancements

· If found necessary, reduce false alarm probability for NPRACH detection due to inter-cell interference on NPRACH [RAN1, RAN2, RAN4]

· If found necessary, introduce at least additional cyclic prefixes for NPRACH to support cell radius of at least 100 km [RAN1, RAN2, RAN4]

NB-IoT small cell support

· Specify necessary support for NB-IoT to be used in microcell, picocell, and femtocell deployments [RAN4, RAN2, RAN1].

· Appropriate eNB classes [RAN4]

· Support for closed subscriber group (CSG) functionality can be considered. [RAN2]

Reduced system acquisition time [RAN1 lead, RAN2, RAN4]
· Improved cell search and/or system information (at least MIB-NB) acquisition performance, for all operation modes

UE differentiation
· Determine what, if any, additional UE-specific information is considered beneficial in the UE Information Transfer procedure for NB-IoT [RAN2, RAN3]. SA2 input should be taken into consideration. 

Support for TDD [RAN1, RAN2, RAN4]
Specify TDD support for in-band, guard-band, and standalone operation modes of NB-IoT. The design shall assume no UL compensation gaps are needed by UE, and strive towards a common design among the deployment modes. 

· Relaxations of MCL and/or latency and/or capacity targets to be considered by RAN1.

· Baseline is to support the same features as Rel-13 NB-IoT, additionally considering small-cells scenarios
Access barring enhancement [RAN2] 

· Improved access/load control in idle mode e.g. CE-level based access barring
Enhancements to standalone operation mode

· Signalling and requirements to support (a) standalone anchor with in-band/guard-band non-anchor and (b) standalone non-anchor with in-band/guard-band anchor carrier, without increasing the 20 MHz separation from Rel-13 [RAN2, RAN4] 
UE Feedback

· Support of extended NB-IoT power headroom report range and finer granularity [RAN2, RAN4, RAN1]

2.3.2
Open issues of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
3.
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Ericsson

[70] R1-1706577
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[127] R1-1708072
Signalling for efficient decoding of physical channels
Nokia, Alcatel-Lucent Shanghai Bell

[128] R1-1708073
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