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1
Introduction
NB-IoT has been progressed well in Q1 in the January ad-hoc meetings and the regular working group meetings in February. The status report gives the core completion at 75%. We will therefore complete the remaining parts of the WI in Q2, where currently each WG has two meetings scheduled. This paper discusses how to arrange the WGs and the WI timeline in Q2 to ensure this.
2
NB-IoT core completion plan
2.1
RAN WG meetings in Q2
2.1.1
RAN1

The open issues for RAN1 are listed in the SR, and included in the Annex for reference. We have also identified some open items in RAN2 and RAN4 which depend on RAN1 decisions. It appears that these inter-WG items would almost all be covered by RAN1 agreements on the open issues list. RAN2 and RAN4 need time to react to RAN1’s decisions, and if necessary, provide any feedback on them. Thus it is important for RAN1 to have an ad-hoc meeting before the next round of WG meetings, with a reasonable amount of time after the ad-hoc before the WG submission deadlines. Further, we understand that GSMA and ETSI have kindly agreed to host such a RAN1 ad-hoc in Sophia-Antipolis.
Proposal 1:
Endorse the RAN1 NB-IoT ad-hoc in Sophia-Antipolis, March 22 – 24 , 2016.
This proposal then allows RAN1#84bis to deal with the remaining physical-layer details, together with any final feedback or questions from other WGs, and RAN1#85 to have the NB-IoT CR phase. This implies the same meeting room booking requirements for NB-IoT in Busan and Nanjing as in the other RAN1 meetings on NB-IoT. Likewise, there is no expectation of any reduction in meeting time required for NB-IoT in these RAN1 meetings.
2.1.2
RAN2, RAN3, and RAN4
To maximize the time for companies to prepare for the RAN2 and RAN4 bis meetings after the agreements coming from the RAN1 ad-hoc, it may be helpful if the respective chairmen are able to extend the submission deadlines for NB-IoT agenda items by two days. The same would be useful in RAN1 also, to take account of time spent travelling after the ad-hoc.
Proposal 2:
RAN1, RAN2, and RAN4 chairmen are respectfully requested to consider extending by two days the submission deadline for contributions to NB-IoT agenda items at RAN1#84bis, RAN2#93bis, and RAN4#78bis.

As with RAN1, we do not foresee any reduction in the need for meeting room bookings in Q2 for NB-IoT compared to previous meetings. As with RAN1, we do not expect any reduction in the amount of meeting time required in Q2 in RAN2, RAN3, or RAN4 in Q2.
In light of the RAN1 ad-hoc in March, now is a good time to consider if RAN2 and/or RAN4 need additional time for NB-IoT. Particularly for RAN2, there is the need to close any dependencies needed by RAN3 and RAN4 and to provide stable stage-3 CRs before the May WG meetings. We would respectfully request that RAN encourages offline discussions including the RAN2 and RAN4 chairmen on this to allow any potential announcements during RAN#71 if possible. One potential timing for such ad-hoc(s) would be in the week of May 2, 2016, or an alternative is the start of the week beginning May 9, 2016, with a corresponding extension of the NB-IoT submission deadline for RAN2#94.

It appears that RAN3 has no current need of additional meetings for NB-IoT.
2.2
ASN.1
As explained above it is expected that after RAN2#93bis in April, the RRC specifications should be in a reasonable condition. In addition, RAN2 has agreed that the ASN.1 coding will be decided in the joint session at RAN2#93bis, to enable the ASN.1 preparation to be finalized at RAN2#94, for approval in June.
The steps to complete ASN.1 are described as below:
· Take the stable version of the specifications after RAN2#93bis  and assign it to companies to review. Typically one week should be assigned for this. 

· An ASN.1 review ad-hoc to discuss any errors found and propose corrections with the resulting CR with all corrections submitted to RAN2#94 for finalization.
· The agreed CRs sent to RAN#72 in June for approval
.
Proposal 3:
Organize an ASN.1 review ad-hoc between RAN2#93bis and RAN2#94.

3
Summary
This paper has explained the steps that should be taken to ensure completion of the core part of NB-IoT by June. We make the following proposals:
Proposal 1:
Endorse the RAN1 NB-IoT ad-hoc in Sophia-Antipolis, March 22 – 24 , 2016.
Proposal 2:
RAN1, RAN2, and RAN4 chairmen are respectfully requested to consider extending by two days the submission deadline for contributions to NB-IoT agenda items at RAN1#84bis, RAN2#93bis, and RAN4#78bis.
Proposal 3:
Organize an ASN.1 review ad-hoc between RAN2#93bis and RAN2#94.
We would also respectfully request that RAN encourages offline discussions to see if any additional ad-hoc meetings are needed in RAN2 and/or RAN4 to allow any potential announcements during RAN#71 if possible.
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Annex A – Dependencies on RAN1

A.1 RAN2 dependencies on RAN1
Here, we try to list some evident matters on which RAN2 need a decision in RAN1. Note that some these require physical-layer centric decisions before the relevant decision can be made in RAN1.
General
· The maximum TBS/repetitions and MCS for uplink.

· Whether UL power control is supported

· Details of CQI/CSI reporting

System information
· NB-MIB: Details of PHY fields
· NB-SIB1: Period, modification period in MIB
· Other NB-SIBs: scheduling information (MCS, TBS, repetition pattern, time/frequency) indicated in SIB1
· Physical layer cell parameters: the details of NB-PRACH configuration, paging configuration, etc.
· Valid subframes for SI transmission
RRC
· Finalized list of L1 parameters
MAC
· Information from RAN1 regarding the allocation of NB-PRACH resources to repetition levels and single-tone vs. multi-tone UEs.
· Whether power headroom reporting is supported

Paging
· Supported methods for SI change notification
· Whether a DCI with SI change notification (if supported) can also be used to schedule a paging message

· Confirm available subframes for paging
UE capability
· Physical layer details of NB-IoT UE category
A.2
RAN4 dependencies on RAN1
Here, we try to list some evident matters on which RAN4 need a decision in RAN1. Note that some these require physical-layer centric decisions before the relevant decision can be made in RAN1.
· Which combinations are supported for multi-PRB operation (e.g. in-band+guard-band, etc.)
· Assumption(s) on power ratio between NB-RS and NB-PDSCH and what, if any, DL power control and allocation exists.
· TBS/MCS, repetition, and resource unit design for DL and UL

· Remaining details of NB-PRACH and NB-PUSCH frame structures

· Details of open and/or closed-loop power control, if supported

· UL DM-RS design

· Remaining details of NB-PSS and NB-SSS

· Physical-layer measurement definitions, e.g. like RSRP, RSRQ, etc.
Annex B – Open Issues from the SR
RAN1 open issues include completing the design for:

NB-PBCH and NB-MIB

· Bit encoding of fields in NB-MIB

System information transmission

· SIB1 period, repetitions, exact subframes, modification period

· Physical layer details of other SIBs

NB-PSS and NB-SSS

· NB-PSS root sequence indices

· NB-SSS length, and whether multiple root sequences are used or a binary scrambling code

NB-PDCCH

· Assignment of aggregation levels and repetition levels to search spaces

· Search space starting subframes

· DCI formats details

NB-PDSCH

· MCS and TBS tables

· Resource mapping to more than one subframe

NB-PUSCH

· Finalization of supported modulation schemes and phase rotations

· MCS and TBS tables

· Mapping to resource units, rate-matching, scrambling, etc.

· UL narrowband DM-RS, including sequence, resources, and phase rotations

Uplink control information
· ACK/NACK transmission resources and indication

· Whether/how to support aperiodic CQI reporting

· If supported, contents of an aperiodic CQI report

· Whether to multiplex UL-SCH with UCI

NB-PRACH

· Preamble design

· NB-PRACH resource configuration information

Measurements

· Support of measurements, and what they are based on (e.g. NPSS, NSSS, NB-RS, etc).

Multi-carrier NB-IoT operation

· Locations of configured PRB for unicast, especially which combinations to allow, i.e. in-band+in-band, in-band+guard-band, etc.

RAN2 open issues include:

· MSG3 size and contents

· Access class barring remaining issues
· Detailed system information contents, window size, modification period

· Stage 3 CP solution 

· Stage 3 UP solution, especially the resume ID design
· Stage 3 Random Access and Paging procedures

· Cell (re)selection thresholds and criteria design

· NAS timers extension 
· Radio link failure handling

· UE capabilities 
· Stage 2 CR finalization
· Stage 3 CRs finalization including specific value ranges for various timers, parameters
RAN3 open issues include:

· Control Plane solution: UE Radio Capabilities related procedure is pending to RAN2 progress.

· User Plane solution: It is FFS whether a NAS transport procedure is allowed to resume a suspended connection. In case it is allowed to resume a connection with a NAS transport procedure it is FFS whether the INITIAL UE MESSAGE or the UPLINK NAS TRANSPORT shall be used to resume the suspended connection. 
· User Plane solution: the inclusion or definitions of several IEs in Retrieve UE Context procedure are FFS
RAN4 open issues include:

Co-existence study

· Co-existence study for in-band and guard-band
Frequency bands and channel arrangement
· Channel bandwidth for in-band and guard-band

· EARFCN

BS RF requirements 

· ACLR

· Transmitter intermodulation
· Receiver characteristics

UE RF requirements

· UE Power Class

· Power control tolerance
· Minimum power for partial allocation

· Output RF spectrum emissions
· Reference sensitivity
· ACS

· Blocking

UE RRM requirements

· UE cell reselection

· RRM measurement
· Radio link monitoring
