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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

	72
	WI started
	RP-161324
	0%
	March 2017
	0%
	September 2017

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


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
e.g.: RP-152300
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:


13 %








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:

15%











RAN WG3:

0%











RAN WG4:

5%











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:


March 2017

which is:
RAN #75

The Performance part WI is planned to be 100% complete in:
September 2017
which is:
RAN #77

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: A revision to the WID is approved in RP-161865.
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

Contributions [1] – [87] were submitted to RAN1#86.

A workplan was presented and noted in R1-163873.

RAN1 discussed NB-IoT positioning and agreed the following observations, of which RAN is informed in RP-161386. RAN1 also agreed to report to RAN the operator requirement to strive towards horizontal accuracy of 50 m for 67% of NB-IoT UEs, and that the requirements are the same for all three operation modes (standalone/in-band/guard-band) per the WID.

	Observations on horizontal accuracy of UTDOA

· For NB-IoT UEs with transmit power of 23 dBm, the positioning accuracy of UTDOA schemes evaluated for RAN1#86 varies from 21 m to 133 m at 67% with EPA1 channel, and from 129 m to 227 m at 67% with ETU1 channel. 

· The evaluations are all based on synchronous network (E-SMLC is assumed to know the absolute timing of each involved eNB)
· The accuracy of UTDOA is common for in-band, guard-band, and standalone operations.

· The accuracy of UTDOA may degrade with the new lower power class(es) for NB-IoT UE

Observations on horizontal accuracy of OTDOA

· For most companies, for in-band, guard-band and standalone operations, the positioning accuracy of OTDOA schemes evaluated for RAN1#86 varies from 11 m to 52 m at 67% with EPA1 channel, and 135 m at 67% with ETU1 channel.

· One evaluation found accuracy on the order of a few hundred meters, re-using NPSS, under assumptions of Rel-13 UE complexity.

· The evaluations are all based on synchronous network (E-SMLC is assumed to know the absolute timing of each involved eNB)

· The accuracy of OTDOA does not depend on UE power class.  

Observations on impact to UE implementation/complexity

· For OTDOA, UE needs to support

· LTE Positioning Protocol (LPP) to communicate with E-SMLC via eNB.

· Measurements for positioning to get downlink RSTD of the set of configured neighboring cells.

· For UTDOA, UE needs to support

· Configuration and transmission of UL positioning signal

Observations on impact to UE power consumption

· For OTDOA, the UE power consumption for positioning includes the power consumed by any DL signaling, signal processing (e.g., measurements) and UL reporting of the measurements of the set of configured neighboring cells for the purpose of positioning

· For UTDOA, the UE power consumption for positioning includes the power consumed by any DL signaling, and transmitting UL signal for the purpose of positioning

Observations on impact to network complexity/cost

· Enhanced Serving Mobile Location Center (E-SMLC) and MME to E-SMLC signaling links are needed for both UTDOA and OTDOA.

· For UTDOA, Location Measurement Unit (LMU), and LMU to E-SMLC signaling links are needed to implement measurement for positioning.

· Note there are 3 different types of LMU defined in 36.111, including ‘Class 1: Integrated into basestation’
· Both OTDOA and UTDOA can work with both synchronous and asynchronous network
Observations on scalability to support massive numbers of UEs per cells

· For UTDOA, the uplink time-frequency resources required in the serving cell for transmitting uplink positioning signal increases with increased cell positioning load.

· For UTDOA, the basestation processing load (e.g., uplink measurements) increases with increased positioning load.

· For UTDOA the UL positioning resources are coordinated across a set of cells

· For OTDOA, the uplink time-frequency resources required for reporting measurements increases with increased positioning load.

· For OTDOA, the downlink time-frequency resources for transmitting downlink positioning reference signal depend on system configuration rather than number of UEs

· For OTDOA, the basestation processing load may not increase with increased positioning load.




RAN1 discussed multi-cast support, and reached the following agreements:

	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


RAN1 discussed non-anchor PRB enhancements, and reached the following agreements:

	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


RAN2

Contributions [88] – [147] were submitted to RAN2#95.

RAN2 discussed multi-cast support, with the following agreements:

	· The Rel-13 SC-PTM architecture is assumed for multi-cast design for NB-IoT and MTC.

· Reception of multi-cast in RRC_IDLE mode is required by both NB-IoT and MTC.
· Reception of multi-cast in RRC_CONNECTED mode is not required for NB-IoT and FFS for MTC. 
· Service continuity of multi-cast should be supported as in Rel-13 for Idle mode for NB-IoT and MTC.
· RAN2 assumes that the legacy SC-MTCH mechanism in which the SC-MTCH is scheduled by PDCCH is reused for multi-cast in NB-IoT and MTC to achieve flexible scheduling.

· RAN2 assumes that repetition for SC-MTCH transmission will be introduced for multi-cast in NB-IoT and MTC.
· The CE level information (e.g. repetitions) is one of the AS configurations for SC-MTCH.
· UM mode is to be used for SC-PTM in NB-IoT and MTC.

· To use SIB20 (or a somewhat modified variant) for SC-MCCH configuration (a new SIB20-NB for NB-IoT). 
· Both SC-MCCH and SC-MTCH can maybe be scheduled on anchor carrier and/or non-anchor carrier for NB-IoT.

· SC-MCCH and SC-MTCH can maybe be scheduled on different carriers for NB-IoT and for MTC (narrowband for MTC). Need to consider e.g. MCCH modification and e.g. frequency hopping for MTC. 


RAN2 discussed non-anchor PRB enhancements, with the following agreements:

	For NPRACH:

· Support the transmission of NPRACH on a non-anchor carrier in the case of initial access from RRC_IDLE and in the case of RRC connection re-establishment procedure.
· Support the transmission of NPRACH on a non-anchor carrier in the case of PDCCH order and in the case of UL transmission during RRC_CONNECTED requiring random access procedure

· The network broadcasts the non-anchor carrier RACH resource configuration (BCCH is currently on anchor carrier)
· During the RA procedure including Msg1/Msg2/Msg3/Msg4 (one attempt), it is sufficient to use one and the same UL carrier (for Msg1/Msg3) and one and the same DL carrier (for Msg2/Msg4).

· If no dedicated configuration (physicalConfigDedicated-NB) is provided to the UE in Msg4, the UE remains on the UL carrier where Msg1/Msg3 was transmitted and on the DL carrier where Msg2/Msg4 was received.

For paging:

· NB-IoT system information includes a list of carriers which can be used for paging.

· RAN2 assumes that the existing paging frame and subframe calculations in 36.304 are reused.

· The paging procedure for Rel-14 is the same as for Rel-13, i.e. the paging message on NPDSCH is scheduled by NPDCCH.
· When paging is done on non-anchor carriers both the NPDCCH and the NPDSCH is received on the same non-anchor carrier.

· In order for the eNB to know if a UE can be paged on a non-anchor carrier some information needs to be provided from the MME as part of the paging message. 



RAN3

RAN3 did not discuss NB-IoT enhancements in this cycle.

RAN4

Contributions [148] – [156] were submitted to RAN4#80.

RAN4 discussed lower power class(es) for NB-IoT UEs, with the following agreements:

	A reduction in maximum coupling loss shall be applied for UEs that adopt the lower transmit power class. 
· Companies are invited to evaluate the appropriate maximum output power for the new power class with MCL relaxation as compared to 164dB MCL.
· For example: 164 - (23 - P) dB, whereas the reduction in MCL is (23-P), whereas P is the maximum transmission power of the new UE power class
· The group will evaluate for example P = 14dBm as a starting point


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

· Provide information to RAN#73 for a decision on NB-IoT positioning

· Physical layer aspects of UE behaviour for selection of non-anchor carrier for paging

· Scheduling principle of paging on non-anchor carrier

RAN2

· SC-PTM architecture for multi-cast design for NB-IoT
· Scheduling principle for SC-MTCH
· High-level general aspects for multi-cast: support only in RRC_IDLE mode and service continuity
· Cases for NPRACH transmission on a non-anchor carrier
· Principles of random access procedure on a non-anchor carrier
· Scheduling and timing principles for paging on a non-anchor carrier
RAN3

RAN3 did not discuss NB-IoT enhancements in this cycle.
RAN4

None.

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.

Positioning:

Introduce E-CID core requirements:

· RSRP/RSRQ measurement

· UE Rx-Tx time difference measurement

Support of UTDOA or OTDOA:

· Based on the RAN1 study make a choice (either uplink positioning or OTDOA) during RAN#73

Multicast:

· Extend Rel-13 SC-PTM to support multi-cast downlink transmission (e.g. firmware or software updates, group message delivery) for NB-IoT 

· Introduction of necessary enhancements to support narrowband operation, e.g. support of NPDCCH, and coverage enhancement, e.g. repetitions

Non- Anchor PRB enhancements
· Support transmission of NPRACH on a non-anchor NB-IoT PRB 

· Support transmission of paging on a non-anchor NB-IoT PRB

Mobility and service continuity enhancements
· Enhancement(s) to connected mode mobility in order to improve service continuity and avoid NAS recovery for both CP and UP solutions without the increasing of UE power consumption.

New Power Class(es)
· Evaluate and, if appropriate, specify new UE power class(es) (e.g. 14dBm), and any necessary signaling support, to support lower maximum transmit power suitable for small form-factor batteries, with appropriate MCL relaxations compared to Rel-13.
2.3.2
Open issues of the Performance part WI

NOTE:
Please leave this section empty if not applicable to this status report.
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