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1
Introduction
In RAN#75 (March 2017), several NR study items were approved for Rel-15 [1-6] which are either RAN1-led, or requiring significant amount of work in RAN1. The actual work of those study items had been put on hold till February WG meetings when limited TUs were allocated. In this contribution, we discuss how to proceed these NR study items, with the consideration of the current status of Rel-15 NR WI, and participation of companies and the approval of new items in Rel-16.
2
Status of Rel-15 NR WI in RAN1
Rel-15 NR WI [7] was kicked off at working group level in April 2017. The first stage of this WI, focusing on eMBB and low latency part of URLLC, was completed in RAN#78 (December 2017) from RAN1 perspective. The entire specification work took less than a year.. To ensure the quality of Phase 1 NR specifications, it was decided in RAN#78 that: 
· NR Ad-hoc in January 2018 would be dedicated solely to the maintenance of Rel-15 NR WI. 
· RAN1# 92 (February 2018) would still focus on Rel-15 WI maintenance, with limited TUs allocated for Rel-15 NR study items. 
Over the last two months, extensive effort has been made to fix Rel-15 NR spec. The good progress is reflected in Table 1 where we show our estimate of the completion level of each key feature of NR WI and spec. of RAN1, by the end of February WG meeting. 
Table 1a Estimated percentage of completion of key features in NR after RAN1#92 (Feb 2018)

	Key features of R15 NR WI in RAN1
	Percentage of completion 

	Initial access and mobility
	95%

	Scheduling/HARQ aspects
	90%

	MIMO
	95%

	Channel coding
	100%

	High reliability aspect
	15%

	UL power control
	90%

	NR-LTE co-existence
	98%

	UE features
	TBD


 Note: high reliability aspect accounts for very small percentage of work with respect to the entire NR WI in Rel-15.
Table 1b Estimated completion level of major NR RAN1 specs. after RAN1#92 (Feb 2018)

	RAN1 specifications of NR
	Percentage of completion 

	TS 38.211
	95%

	TS 38.212
	98%

	TS 38.213
	95%

	TS 38.214
	95%

	TS 38.215
	99%


It is observed that most of key features reach 90% to 100% completion, as well as NR RAN1 spec.. This means that in Q2 of 2018, more TUs can be released from Rel-15 NR WI, therefore giving more TUs to Rel-15 approved NR study items.
Observation 1: most of key features of NR Rel-15 WI, as well as NR spec. reach 90% to 100% completion level in RAN1. More TUs can be allocated for NR study items.
3
Participation of NR Study Items
Since their approval in March 2017, NR study items have drawn strong interests in the industry. Various workshops were organized so that interested companies can discuss the use scenarios, design targets, performance metrics, potential technical solutions, simulation parameters, etc. for each study item. For instance, four workshops for non-orthogonal multiple access (NOMA) [8] were held in May, June, August and October of 2017, respectively. Each of these four workshops was attended by ~50 people from about 20 companies. About 10 presentations were made each time.
The interests in NR study items also come from academia. There have been dozens of workshops in major conferences of IEEE. The next notable one will be the 3rd NOMA workshop during ICC’18 to be held in USA [9]. The strong participation by academia would bring new ideas to these new technologies and drive their use in the industry in the long term.
February WG level meeting was the first time that Rel-15 NR study items were allocated with online TUs. Although the allocated TUs are very small for each SI, e.g., 0.5 ~ 1 TUs, corresponding to total 1 hour to 2 hours online discussion time, there were many offline discussions. Most of these offline discussions were not allocated with meeting rooms, yet the participation was strong.  For instance, in NOMA offline, normally there were over 30 delegates (~15 companies) joining in each time. Significant progress was made in February meeting.
Given the strong interests and participation of NR study items, it seems necessary to maintain enough number of TUs for these study items, to ensure in-time completion, even if the original completion date of some SIs may be extended by one quarter. The TU allocation can be based on [10] with changes to reflect the development since RAN#77. With the mind to keep the total TUs to be the same as in the original SIDs and to balance TU distributions over future WG meetings, we propose RAN1 TU allocation for NR study items (approved in RAN#75) in Table 2. The percentages of completion in RAN1 and overall for each items are also listed.
Table 2 Proposed RAN1 TU allocations for Rel-15 approved NR study items and percentage of completion by March 2018
	SI
	RAN1 completion percentage
	Overall completion percentage
	April 
	May
	Aug

	Non-orthogonal MA
	15%
	15%
	3
	4
	4

	Unlicensed spectrum
	10%
	10%
	4
	3
	4

	Non-terrestrial networks
	25%
	50%
	1
	1.5
	

	Integrated access & backhaul
	0%
	20%
	1
	1
	1


Note: NR self evaluation SI is not listed here since its original TUs were in square brackets [ ] and it may be progressed primarily over offline or email discussions.
Proposal 1: to take the TU allocation in Table 2 as the starting point for the discussion on Rel-15 approved NR study items.

4
Subsequent work items
The active participation and good progress of NR study items (in February) suggest the strong demand from the industry for the subsequent normative work in Rel-16 for NOMA, NR unlicensed spectrum, integrated access & backhaul and non-terrestrial networks. It is observed from Table 2 that the completion date of three of the study items is August 2018, which is postponed by one quarter compared to the original completion date. As mentioned before, such postponing is mainly because of the higher priority of on-time completion of Rel-15 WI and its maintenance. Very few TUs were allocated to these SIs before February 2018, making it difficult for the on-time completion in June 2018. It is noticed that by the time Rel-15 is closed (in June 2018), RAN is expected to approve a few new SI/WIs for Rel-16. This creates a time difference between the approval of new SI/WIs in June (RAN#80) and the conversion from SIs to WIs for the NR SIs that will be completed in September (RAN#81). In our view, the TU allocation discussion in June (RAN#80) should take into account SI to WI conversion in September (RAN#81), and certain number of TUs should be reserved for such conversion. 
Proposal 2: to agree in principle in March to reserve a pool of TUs for all potential SI-to-WI conversions for ongoing NR SIs.
· The number of TUs in this pool to be decided in June, taking into account of discussion of other NR SI/WI proposals 
5
Conclusion

In this paper, we presented our consideration how to progress Rel-15 approved NR study items. Our observation and proposals are as follows.
Observation 1: most of key features of NR Rel-15 WI, as well as NR spec. reach 90% to 100% completion level in RAN1. More TUs can be allocated for NR study items
Proposal 1: to take the TU allocation in Table 2 as the starting point for the discussion on Rel-15 approved NR study items.

Proposal 2: to agree in principle in March to reserve a pool of TUs for all potential SI-to-WI conversions for ongoing NR SIs.
· The number of TUs in this pool to be decided in June, taking into account of discussion of other NR SI/WI proposals 
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