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1 Introduction

The Rel-15 NB-IoT further enhancements WI was originally approved in RAN#75 [1] consisting of objectives divided into three parts:

Part A: Objectives which begin from March 2017, according to per-WG TU allocations, striving to complete by December 2017.
Part B: TDD, beginning from June 2017 in all WGs.

Part C: Objectives which begin from December 2017.

The Parts represent a project-planning order, and have no relation to relative priorities between objectives.

The WID was revised in RAN#76 [2] to take account of a request to accelerate objectives which reduce UE power consumption [3]. The acceleration endorsed by RAN#76 in [4] stated that where solutions are specified, WGs are to prepare running/draft CRs to submit to RAN#78 for the subset of Part A objectives which relate to UE power consumption, namely:
· 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]
· Reduced system acquisition time

· Improved cell search and/or system information (at least MIB-NB) acquisition performance, for all operation modes
This paper reviews the WI in light of the efforts to accelerate the above objectives, and considering feedback received from the WGs.
2 Discussion
2.1 Timeline 

In 2017-Q2, RAN1, RAN3, and minimally RAN4-RF commenced their Rel-15 work on NB-IoT, followed by RAN2, RAN4-RRM/demod, and more RAN4-RF in 2017-Q3. To date, the TU allocation has been as follows:
Table 1: TU allocations for Rel-15 NB-IoT core part since RAN#75

	WG
	April 2017 TU
	May 2017 TU
	August 2017 TU

	RAN1
	2
	2
	2

	RAN2
	0
	0
	2

	RAN3
	0.5
	0.5
	0.5

	RAN4 RF
	0.25
	0.25
	0.5

	RAN4 RRM/demod
	0
	0
	0.5


The acceleration of power consumption related work in RAN#76 was achieved without altering the TU budget, by removing the December 2017 target for the non-accelerated Part A objectives. The non-accelerated Part A objectives still appeared on the appropriate agendas in August WG meetings. In RAN1, such non-accelerated objectives were progressed in offline discussion of WF documents, with less online time than given to power consumption and TDD. In RAN2, online discussions strived to cover also the non-accelerated objectives, particularly where there is some commonality with Rel-15 eMTC work. In most cases, RAN2 will progress by email until the next WG meetings on what should be the scope of each objective.
In both RAN1#90 and RAN2#99, it proved challenging to progress all the Part A objectives whilst simultaneously targeting the acceleration of some. For RAN1 especially, Part B (TDD) is also now underway and the time usage has to be balanced between these different demands. 
Based on contributions, progress, and discussions with companies during the latest round of WG meetings, it seems clear that the following objectives are viewed with the highest priority for the coming cycle:
RAN1:

· Power-saving signal (“Physical signal/channel that can be efficiently decoded or detected prior to decoding NPDCCH/NPDSCH Reduced system acquisition time”)
· Reduced system acquisition time
· TDD

RAN2:
· Data transmission during the RACH procedure (“DL/UL data transmission on a dedicated resource during the Random Access procedure after NPRACH transmission and before the RRC connection setup is completed”)
· Relaxed monitoring for cell reselection

· Further enhancement of quick release of RRC connection after the last data transmission
· TDD
RAN2/RAN3

· UE differentiation
The three items listed for RAN1 are each significant pieces of work, but TDD does not need to be completed by December 2017. RAN1 can be left to handle the sequencing of NPRACH development between TDD and the FDD enhancements. Among the items listed for RAN2, ‘data during RACH’ and TDD are significant pieces of higher-layer work, but the other objectives should be much smaller. For ‘relaxed monitoring for cell reselection’ and ‘quick RRC release’ there is already the likelihood RAN2 will have them in Rel-14 specs, so they need to remain ongoing. It is necessary to continue with UE differentiation because of the interaction with SA2, where Rel-15 Stage 2 is already frozen.
We therefore recommend that until December 2017 the respective RAN WGs focus on the above set among the objectives, as well as handling any cross-WG impacts from them. The other objectives remain approved with the normal end-of-Release completion date. Consequently, the Part A objectives that are not in this list resume work with the start of Part C of the WI, but companies can always submit papers under a miscellaneous agenda item if they wish to.
Proposal 1: WGs are directed to work on the following objectives during 2017 Q4 (written in abbreviated form – the WID wording remains normative):
· RAN1-led:
· Power-saving signal (“Physical signal/channel that can be efficiently decoded or detected prior to decoding NPDCCH/NPDSCH Reduced system acquisition time”) [RAN1, RAN2, RAN4]
· Reduced system acquisition time [RAN1,  RAN2, RAN4]
· TDD [RAN1, RAN2, RAN4]

· RAN2-led:
· Data transmission during the RACH procedure (“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]
· Relaxed monitoring for cell reselection [RAN2, RAN4]
· Further enhancement of quick release of RRC connection after the last data transmission [RAN2]
· UE differentiation [RAN2, RAN3]
Proposal 2: Objectives not listed in Proposal 1 are resumed at the start of Part C of the WI.
2.2 Time budget

Given the discussion in Section 2.1, it is necessary for the TU budget to be adjusted.

Firstly, to take account of progress to date on the accelerated objectives. They have until now shared time with non-accelerated objectives, particularly in RAN1 for the period between March and June, before the acceleration was introduced. Additionally, in RAN2, the later start of Rel-15 work was decided upon before the request for acceleration, and now means there is a shortage of time for even the reduced set of accelerated objectives proposed above. 

Secondly, considering the re-arranged workload coming after December 2017, there will now be an increased number of objectives continuing until the end of the Release.
We therefore propose the following updated time budget for the remainder of the Release. In particular for RAN2, RAN#77 is requested to discuss how this increase be achieved considering what items are approved with TUs in 2017 Q4.
Proposal 3: The TU budget for Rel-15 NB-IoT is updated as follows:
	WG
	October 2017
	November 2017
	February 2018
	April 2018
	May 2018

	RAN1
	3 → 4
	3 → 4
	3 → 4
	3 → 4
	3 → 4

	RAN2
	1 → 3
	2 → 3
	2 → 3
	2 → 3
	2 → 3

	RAN3
	0.5
	0.5
	0.5
	0.5
	0.5

	RAN4 RF
	1
	1
	1
	1
	1

	RAN4 RRM/demod
	1
	1
	1
	1
	1


3 Conclusion
Based on a review of contributions, progress, and discussions with companies during the latest round of WG meetings, RAN is requested to update the Rel-15 NB-IoT WID and time budget as follows. The purpose is to spend the time left in 2017 on the power consumption objectives with the greatest interest among companies, as well as TDD and, as a result, to adjust the future time budget in recognition of the re-timed objective schedule.
Proposal 1: WGs are directed to work on the following objectives during 2017 Q4 (written in abbreviated form – the WID wording remains normative):
· RAN1-led:
· Power-saving signal (“Physical signal/channel that can be efficiently decoded or detected prior to decoding NPDCCH/NPDSCH Reduced system acquisition time”) [RAN1, RAN2, RAN4]
· Reduced system acquisition time [RAN1,  RAN2, RAN4]

· TDD [RAN1, RAN2, RAN4]

· RAN2-led:
· Data transmission during the RACH procedure (“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]
· Relaxed monitoring for cell reselection [RAN2, RAN4]
· Further enhancement of quick release of RRC connection after the last data transmission [RAN2]
· UE differentiation [RAN2, RAN3]
Proposal 2: Objectives not listed in Proposals 1 are resumed at the start of Part C of the WI.
Proposal 3: The TU budget for Rel-15 NB-IoT is updated as follows:
	WG
	October 2017
	November 2017
	February 2018
	April 2018
	May 2018

	RAN1
	3 → 4
	3 → 4
	3 → 4
	3 → 4
	3 → 4

	RAN2
	1 → X1
	2 → X2
	2 → X3
	2 → X4
	2 → X5

	RAN3
	0.5
	0.5
	0.5
	0.5
	0.5

	RAN4 RF
	1
	1
	1
	1
	1

	RAN4 RRM/demod
	1
	1
	1
	1
	1
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