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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

	76
	RP-171062
	RP-171428
	8%
	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:


15 %







RAN4 Perf. part:

XXX %







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:

25%










RAN WG2:

5%











RAN WG3:

10%











RAN WG4:

30%











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?
	Yes


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:

See RP-171778 for details. In order to focus effort in 2017-Q4 on the most significant of the objectives which were accelerated in RAN#76, the TU budget and workplan is revised to take account of the balance of contributions between objectives, and progress in WGs to date. Some objectives are paused, and resumed from RAN#78, hence requiring additional TU in future to account for more objectives being active at a later time than originally expected.
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#90
Documents [1]-[114] were  submitted to this meeting.

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

	Working assumption:

· For idle mode,
· In specifying a power saving physical signal to indicate whether the UE needs to decode subsequent physical channel(s) for idle mode paging, select a candidate among the following power saving physical signals:

· Wake-up signal or DTX

· Wake-up signal with no DTX

· FFS:
· Information conveyed by the physical signal
· Design of the physical signal
· Resources which can be used for the physical signal, considering scheduling flexibility, overhead, etc.
Agreements:

· For idle mode,
· The power saving signal in a cell supports being applied to FFS between:

a) All the UEs associated to a PO in the cell

b) A group of more than one of the UEs associated to a PO in the cell

c) Both (a) and (b)

· How many POs the power saving signal applies to from the UE perspective is FFS between
· A single PO only
· One or more than one PO (details are FFS)
· How many POs the power saving signal applies to from the eNB perspective is FFS between
· A single PO only 
· One or more than one PO (details are FFS)
· The power saving signal applicable to a UE is sent on the same paging carrier as the associated subsequent physical channel(s)


RAN1 discussed physical layer scheduling request, with no new conclusions.
RAN1 discussed semi-persistent scheduling, with the following agreements:
	Agreement:

· If SPS is supported in NB-IoT, at least the following physical layer aspects need to be further studied, considering the objective to reduce UE power consumption:

· DCI format(s), size(s), and purpose(s)

· Reduction of NPDCCH monitoring occasions 

· Retransmission scheme(s) for UL and DL.

· Activation/release mechanism(s)

· Issues between SPS and dynamic scheduling

· What baseline should be used to compare SPS to


RAN1 discussed narrowband measurement accuracy improvements, with the following working assumption:

	Working assumption, confirmation depending on RAN4 feedback: 
· The ratio of NSSS EPRE to NRS EPRE is configured from {-3, 0, 3, spare} dB. 
RAN4 and RAN2 were sent an LS in R1-1715300 to inform them, and request their feedback.


RAN1 discussed NPRACH false alarm and cell range enhancements with the following conclusion:
	Conclusion

· Regarding NPRACH false alarm rate reduction and cell range extension, companies are encouraged to explain the potential impacts of the agreed categories/alternatives on implementations.


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

· For enhancement of MIB-NB acquisition time, the following candidates are considered:

· Options 1: Using the unused 3-OFDM symbols in subframe#0 on the anchor carrier in standalone and guard-band operation modes

· Options 2: Introducing additional subframe(s) for NPBCH transmission, FFS if there is a possible restriction to non-anchor carriers
· Option 3: Enhanced MIB-NB decoding techniques, e.g. combining the NPBCH across several MIB-NB TTIs
· At least the following issues are FFS regarding whether to introduce support for the network to optionally transmit additional repetitions(s) of SIB1-NB, in subframe(s) other than R13 existing SIB1-NB transmission subframes:

· The position of the subframe(s) for additional Rel-13 SIB1-NB repetitions

· The scrambling on the new additional repetitions of SIB1

· The pattern of mapping to resource elements for the additional repetition(s) (e.g., order of coded bits-to-subframe allocation)
· If a SIB1-NB with additional subframe(s) can be transmitted on a non-anchor

· How the UE determines if the additional subframe(s) are being transmitted

· The number of additional subframe(s)

· How to handle correct understanding of NPDCCH/NPDSCH transmission for legacy NB-IoT UEs.


RAN1 discussed TDD NB-IoT. On DL aspects, RAN1 reached the following agreements and working assumptions:
	Agreements:

· For DL: subcarrier spacing, CP length, symbol length, subframe length, and radio frame length are the same in TDD as FDD
· We will position NPSS and NSSS and NPBCH in subframes from among the set: {0, 4, 5, 8, 9} – FFS which precise subframes.

· If NPSS and NSSS are the same as FDD:

· The combination of {NPSS in subframe #5 and NSSS in subframe #9} is a precluded option.
· Subframes 0 and 5 will certainly be used
· NPSS uses

· The last 11 OFDM symbols in one subframe

· As a working assumption: the lower 11 subcarriers in  one subframe

· As a working assumption: the same cover code as in FDD

· The design shall be decodable within the same signal processing effort as the design used for FDD

· RAN1 intends to prefer NPSS designs for TDD with the smallest practicable impact to FDD NB-IoT UEs’ initial cell acquisition

· At least NPSS, NSSS are transmitted on the same NB-IoT carrier.
· The transmission of SIB1-NB is FFS between:

· Always on the same NB-IoT carrier as NPSS/NSSS

· Always on a different NB-IoT carrier as NPSS/NSSS

· Can be on a different NB-IoT carrier as NPSS/NSSS

· Other SIBs than  SIB1-NB can be transmitted on non-anchor carrier
RAN2 are informed of relevant agreements in LS R1-1715301.


On UL aspects of TDD NB-IoT, RAN1 reached the following agreements:

	Agreements:

· NPRACH for TDD supports single-tone with frequency hopping

· Multi-tone NPRACH formats can also be considered
· FFS details of frequency hopping
· One symbol group is defined by one CP, and N symbols. 
· FFS the value(s) of N
· FFS CP durations, symbol duration
· A preamble is defined by P symbol groups
· FFS: Guard time usage

· Repetition of NPRACH preamble is supported
· The cell radius target for TDD NPRACH is FFS


On common aspects of TDD NB-IoT, RAN1 reached the following agreements:
	Agreements:

· MCL target of 164 dB at an ‘application layer’ data rate of 160 bps is targeted for at least one UL:DL configuration (FFS which one or more than one).

· NOTE: The at least one UL:DL configuration may or may not be different for UL MCL target than DL MCL target

· For evaluations, the FDD numbers of repetitions for physical channels are assumed 

· FFS the noise figure (eNB and UE) which will be assumed

· The 2.6 GHz TDD band is prioritized for evaluations

· This does not imply that 164 dB MCL or ‘application layer’ data rate targets will be relaxed

· Targets of latency, and capacity may be relaxed for TDD NB-IoT
· Non-anchor carriers at least for unicast, paging and RACH are supported in NB-IoT TDD

RAN1 sent an LS in R1-1715302 to RAN4 to ask what the minimum time is for DL-to-UL and UL-to-DL switching on one NB-IoT carrier for TDD NB-IoT UEs.


RAN2#90
Documents [115]-[191] were submitted to this meeting.

RAN2 discussed Relaxed monitoring for cell reselection, with the following agreements and way forward:

· The use case is M2M, we aim to have similar solutions for RRM measurement relaxation as far as reasonable for at least NB-IoT and LTE M2M UEs (FFS if this is Cat M1/M2).  
· Introduce a relaxed monitoring solution that works for both UEs that are fixed and can be mobile
· Relaxed monitoring applies to neighbour cell measurements in Idle mode.
· We specify how the UE detect when to do measurement relaxation
( [99#41][NB-IoT/MTC] Measurement relaxation:  Email discussion until next meeting to discuss the a) mechanisms to detect whether measurement relaxation applies or not, focusing on the mechanisms on the table (counting cells/detect cell change, RSRP measurement serving cell) including stage-3 details, and b) discuss in more detail how this is configured (per UE, per cell etc.).
RAN2 discussed Semi Persistent Scheduling, identifying 5 solutions targeting different use cases, with the following way forward:

( [ 99#42][NB-IoT] SPS options: Email discussion until next meeting with the objective to become better familiar with pros/cons, etc., to be able to make decisions at next meeting. Discuss Use case, Benefits, Impacts, Implications, etc.

RAN2 discussed RRC Connection Release Enhancements, identifying the proposed solutions, and agree on the following way forward:

( [99#43][NB-IoT] RRC Connection release: Email discussion until next meeting with the objective to iron out the character of the proposals on the table, to be able to take well informed decisions at next meeting 

RAN2 discussed UE differentiation, with the following way forward:

( [99#44][NB-IoT] UE differentiation: Email discussion until next meeting, focusing on what information is beneficial for the eNB w.r.t. Uu operation, can also discuss how the information becomes available in the network, e.g. for non-static information, if any.
RAN2 discussed Small cell support in NB-IoT, with the following agreement:

· We do not support CSG for NB-IoT in Rel-15

· LS to R3, R4 (cc R1) on CSG support in NB-IoT in R2-1709705

RAN2 discussed RLC UM for NB-IoT, with the following agreements:

· Support RLC UM for NB-IoT DRBs.

· FFS if to Support RLC UM for NB-IoT SRBs

RAN2 discussed Early data transmission, with the following agreements and way forward:

	Agreements
We intend to support early UL data transmission in Msg3 for control plane and user plane CIoT EPS optimisation.

We intend to support early DL data transmission in Msg4 for control plane and user plane CIoT EPS optimisation.

Early data transmission feature is considered when AS security was not established for only transmitting data using CP.

Early data transmission feature is considered when AS security was established for transmitting data using CP and/or UP.


( [99#45] [NB-IoT/MTC] Early data transmission: Email discussion until next meeting on the detailed aspects of early data transmission. To address the following but not limited to: RRC signalling, e.g. whether there is any RRC signalling, at which point control information is sent and how. Security aspects, indication of UE’s intention of early data, contents of Msg2, Msg3, Msg4, Msg5, how to identify a UE etc.

RAN3#97
There are 9 contributions submitted this meeting in [192]-[200]. 
-
Early Data Transmission


RAN3 discussed Early Data Transmission [192] [193] [194], to be continued next meeting.

· UE differentiation

RAN3 discussed UE differentiation [196] [197] [198], RAN3 understands that one of the goals is to identify certain subscribers (or groups of subscribers), for whom RAN may customize aspects of the RAN configuration, in order to differentiate the service provided to the UE(s) in NB-IOT.
RAN3 has discussed possible ways to make the RAN aware of such UE differentiation, e.g.: DCN id, UE Usage Type, SPID, new attribute, RAN3 would like SA2 to provide feedback and guidance on this aspect, one LS to SA2 was agreed in [200].
RAN4#84
Contributions [201] – [218] were submitted to this meeting.
RRM

· RRM work plan was agreed.

· Simulation assumptions for measurement accuracy improvements was approved.

RF 

RAN4 discussed RF requirements for small cell support. Agreements were reached on TX/RX requirements for micro cell and Pico cell BS in R4-1708809.

· Way forward on microcell BS TX requirements
· To apply the medium range E-UTRA or MSR BS output power and accuracy requirements also to the medium range NB-IoT BS.
· To adopt the wide area NB-IoT BS output power dynamics requirements (including NB-IoT RB power dynamic range for in-band or guard band operation) to the medium range NB-IoT BS.
· To apply the medium range E-UTRA BS frequency error requirement also to the medium range NB-IoT BS. 
· To adopt the wide area NB-IoT BS EVM, TAE and DL RS power requirements to the medium range NB-IoT BS.
· To adopt the wide area NB-IoT BS occupied bandwidth and relative ACLR requirements to the medium range NB-IoT BS.
· To apply the absolute ACLR limit for the medium range E-UTRA or MSR BS also to the medium range NB-IoT BS. 
· To apply the medium range E-UTRA or MSR BS operating band unwanted emissions requirements also to the medium range NB-IoT BS for in-band and/or guard band operations. 
· To use the same -91 dBm/100 kHz emission limit as the medium range E-UTRA or MSR BS for the medium range NB-IoT BS for protection of own BS receiver and co-location with other BS.
· To adopt the wide area NB-IoT BS mandatory spurious emission limits and requirements for co-existence with systems operating in other frequency bands to the medium range NB-IoT BS. 
· To adopt the wide area NB-IoT BS transmitter intermodulation requirement to the medium range NB-IoT BS. 
· Way forward on picocell BS TX requirements
· To apply the local area E-UTRA or MSR BS output power and accuracy requirements also to the local area NB-IoT BS.
· To adopt the wide area NB-IoT BS output power dynamics requirements (including NB-IoT RB power dynamic range for in-band or guard band operation) to the local area NB-IoT BS.
· To apply the local area E-UTRA BS frequency error requirement also to the local area NB-IoT BS. 
· To adopt the wide area NB-IoT BS EVM, TAE and DL RS power requirements to the local area NB-IoT BS.
· To adopt the wide area NB-IoT BS occupied bandwidth and relative ACLR requirements to the local area NB-IoT BS.
· To apply the absolute ACLR limit for the local area E-UTRA or MSR BS also to the local area NB-IoT BS. 
· To apply the local area E-UTRA or MSR BS operating band unwanted emissions requirements also to the local area NB-IoT BS for in-band and/or guard band operations. 
· To use the same -88 dBm/100 kHz emission limit as the local area E-UTRA or MSR BS for the local area NB-IoT BS for protection of own BS receiver and co-location with other BS.
· To adopt the wide area NB-IoT BS mandatory spurious emission limits and requirements for co-existence with systems operating in other frequency bands to the local area NB-IoT BS. 
· To adopt the wide area NB-IoT BS transmitter intermodulation requirement to the local area NB-IoT BS. 
· Way forward on microcell BS RX requirements
· To specify the in-channel selectivity requirement of medium range NB-IoT BS for in-band operation with the wanted and interfering signals increased by 5 dB comparing to the wide area NB-IoT BS for in-band operation.

· To specify the narrow-band blocking requirement of medium range NB-IoT BS with the wanted and interfering signals increased by 5 dB comparing to the wide area NB-IoT BS.

· To specify the same out-of-band blocking requirement as the wide area NB-IoT BS for the medium range NB-IoT BS. 

· To use the same +8 dBm interfering signal power level as the medium range E-UTRA or MSR BS for the medium range NB-IoT BS co-location blocking requirement. 

· To apply the wide area NB-IoT BS receiver spurious emissions requirement also to medium range NB-IoT BS.

· To specify the receiver intermodulation requirement of medium range NB-IoT BS with the wanted and interfering signals increased by 5 dB comparing to the wide area NB-IoT BS, and the offsets between the interfering signal centre frequencies and the nominal band edge of the wanted carrier can also be reused. 

· To specify the receiver narrowband intermodulation requirement of medium range NB-IoT BS with the wanted and interfering signals increased by 5 dB comparing to the wide area NB-IoT BS, and the offsets between the interfering signal centre frequencies and the nominal band edge of the wanted carrier can also be reused. 

· Way forward on picocell BS RX requirements
· To specify the reference sensitivity requirement of local area NB-IoT BS with 8 dB relaxation comparing to the wide area NB-IoT BS.

· To specify the dynamic range requirement of local area NB-IoT BS with the wanted and interfering signals increased by 8 dB comparing to the wide area NB-IoT BS. 

· To specify the in-channel selectivity requirement of local area NB-IoT BS for in-band operation with the wanted and interfering signals increased by 8 dB comparing to the wide area NB-IoT BS for in-band operation.

· To specify the ACS requirement of local area NB-IoT BS with the wanted and interfering signals increased by 8 dB comparing to the wide area NB-IoT BS. 

· To specify the narrow-band blocking requirement of local area NB-IoT BS with the wanted and interfering signals increased by 8 dB comparing to the wide area NB-IoT BS. 

· To specify the in-band blocking requirement of local area NB-IoT BS with the wanted and interfering signals increased by 8 dB comparing to the wide area NB-IoT BS. 

· To specify the same out-of-band blocking requirement as the wide area NB-IoT BS for the local area NB-IoT BS. 

· To use the same -6 dBm interfering signal power level as the local area E-UTRA or MSR BS for the local area NB-IoT BS co-location blocking requirement. 

· To apply the wide area NB-IoT BS receiver spurious emissions requirement also to local area NB-IoT BS.

· To specify the receiver intermodulation requirement of local area NB-IoT BS with the wanted and interfering signals increased by 8 dB comparing to the wide area NB-IoT BS, and the offsets between the interfering signal centre frequencies and the nominal band edge of the wanted carrier can also be reused. 

· To specify the receiver narrowband intermodulation requirement of local area NB-IoT BS with the wanted and interfering signals increased by 8 dB comparing to the wide area NB-IoT BS, and the offsets between the interfering signal centre frequencies and the nominal band edge of the wanted carrier can also be reused. 
UE/BS RF requirements impacts overview for TDD operation were discussed and no agreement was made
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

· Candidates for wake-up signal procedure design
· Power saving signal association to NB-IoT carrier

· Expected scope of physical layer work if SPS is introduced
· Supported set of EPRE ratios from NSSS to NRS.
· List of candidate techniques for MIB-NB acquisition time reduction
· Structural agreements for TDD NB-IoT on
· Subframes for DL broadcast transmissions
· NPSS design

· NPRACH design
· Evaluations and possible relaxations of MCL, latency, and capacity

RAN2

· Agreement to support relaxed monitoring for both UEs that are fixed and UEs that can be mobile
· Consideration of support of CSG for small cells – it will not be supported in Rel-15.
· Agreement on which RACH messages will support early data transmission (Msg3 and Msg4).
· Agreement to support RLC UM for NB-IoT DRBs
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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