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1. Introduction
In RAN#74 meeting, proposals on Rel-15 WI/SI structure for NR [1] were endorsed as follows:
· Target a single NR WI in Rel-15
· Covering RAN1, RAN2, RAN3, RAN4, incl. bands
· Target NR SIs in Rel-15.
It was suggested in [2] that Rel-15 SIs addressing de-prioritized features could be proposed based on company proposals and approved based on normal 3GPP procedure. De-prioritized items/features in Rel-14 NR SI are listed in [3] and [4].  In RAN#74, some study items and work items to be led by RAN1 were proposed for LTE and NR [5-15]. In this contribution we present our views on SIs and WIs that can be potentially studied or specified in NR or LTE with RAN1 as the primary working group.
2. Principles to Consider
The approval of SIs and WIs should certainly be based on majority support. Apart from that, the following criteria may also be considered: 

Criterion 1: (cited from [16]) “existence of a requirement in TR 38.913 should not be a guarantee for approval of a certain feature/item to be studied during Rel-15”,

Criterion 2: to avoid studying or specifying exactly the same item/feature parallel in NR and LTE.

The first criterion precludes items like “extreme long distance coverage”, if the demand is not urgent. The second criterion prevents repeating the same discussion in NR and LTE, and avoids the excessive time allocation when the time units in NR and LTE are combined. 

3. Potential Items Led by RAN1
Noticeable study items and work items recently proposed are listed in Table 1. We arrange them in the order that roughly reflects the popularity. In the last column, we provide our view whether they should be approved in RAN#75 or later. 
Table 1 Noticeable study items and work items recently proposed
	#
	Item/feature
	LTE/NR
	Start in RAN#75 or later

	1
	NR Phase 1 WI
	NR
	RAN#75

	2
	Self valuation SI
	NR
	Later

	3
	Non-orthogonal multiple access SI 
	NR
	RAN#75

	4
	V2X SI and WI
	NR and LTE
	RAN#75 for LTE, and later for NR

	5
	Shared spectrum and unlicensed spectrum  SI
	NR
	RAN#75

	6
	NB-IoT and eMTC further enhancements WI
	LTE
	RAN#75

	7
	URLLC SI
	NR
	RAN#75 or RAN#76

	8
	FeCoMP
	LTE
	RAN#75

	9
	Positioning enhancements
	LTE or NR
	Later

	10
	Wireless backhaul, relay
	NR
	Later

	11
	TDD enhancement for low latency
	LTE
	Later


· NR Phase I WI
Subsequent to the study item of NR [17], an item for NR Phase 1 normative work will be started in RAN#75. Even after two rounds of down-scoping, some features may not be specified in Phase 1, considering the very tight time schedule to finish RAN1 work by the end of 2017. Hence, only those basic functionalities should be included in this work item.
· NR Self evaluation SI
Based on the conclusion in RAN#74, there will be a self evaluation study item to assess the performances of NR and compare against KPIs in the NR requirement study [18]. Likely it will be later this year when physical layer design of NR is more than half finished. One debating point is whether the self evaluation is to include LTE Rel-15 as well. For Phase 1 evaluations, eMBB should be the focus where the KPIs such as peak rate, cell throughput/spectral efficiency are the primary concern. It is well known that MIMO is the most important technology to achieve high spectral efficiency at link and system levels. Some initial effort in NR MIMO calibration [19] certainly paves the way for NR evaluation with MIMO.  
Proposal 1: to approve NR self evaluation study item in late 2017.
· NR Non-orthogonal multiple access SI
In Rel-14 NR study item, many non-orthogonal multiple access schemes were evaluated. The results showed significant benefit of non-orthogonal multiple access in terms of UL link-level sum throughput and overloading capability, as well as system capacity enhancement in terms of supported packet arrival rate at given system outage. The Rel-14 Study Item further identified that NR should at least target UL non-orthogonal multiple access at least for mMTC. However, progress was halted to concentrate on more urgent features for Rel-15 NR Work Item. 
Physical layer aspect of 2-step RACH has been studied in Rel-14 under multiple access. The original PHY frame structure proposed for 2-step RACH is (preamble + data). Later on, it is shown in [20] that by data/payload only, timing/frequency can be accurately estimated at gNB, while data/payload can be decoded with reasonably good reliability. All these transmissions are “grant-free” where non-orthogonal multiple access schemes at the transmitter can significantly improve the performance. 

This Rel-15 NR study item is devoted for a generic technology that can be applied to mMTC, eMBB, URLLC, 2-step RACH. Its subsequent work item may also be for NB-IoT in LTE. Details can be found in our companion SID and motivation paper [21-22].
Proposal 2: to approve non-orthogonal multiple study item in March 2017.
· V2X

This feature can be in either NR or LTE. Technically, it may be difficult to exactly translate the V2X requirements in SA1 to RAN working targets. It also appears that many requirements, for example, higher data rate, can be achievable by enhancing V2X in LTE, while some others, for example, ultra-reliability, would need the work to be done in NR. The line is blurry. Nevertheless, techniques such as shortened TTI, HARQ/ARQ feedback, MIMO, multi-carrier and advanced resource management can be considered for LTE V2X.
The urgency of V2X in NR is not clear, given that the corresponding requirements reflect the extreme use cases. It is noticed that V2X is essentially built upon sidelink (or called D2D in LTE) which serves as the fundamental technology.  In LTE, sidelink has been extensively studied and specified. However, there is no basic study on sidelink in NR yet, thus making V2X study a little premature. 

Proposal 3: to approve V2X enhancements SI for LTE in March 2017 and to postpone NR V2X study item to late 2017.

· Shared spectrum and unlicensed spectrum

This feature can be for LTE, especially for dual-connectivity. The work load is not expected high in RAN1, given that previous design of LAA (mainly for downlink) in Rel-13 and eLAA (mainly for uplink) in Rel-14 already provide the hooks for dual-connectivity support.
More potential for licensed assisted access (LAA) is seen in NR where much wider band of unlicensed spectrum can be assessed because of more diverse numerology supported by NR. Also in Rel-14 NR study item, mini-slot has been extensively studied whose purpose is not just for URLLC, but also for future LAA in NR. 

Proposal 4: to approve LAA study item for NR in March 2017. 

· LTE NB-IoT and eMTC further enhancements WI 
There is still sizable demand for the incremental enhancements of NB-IoT and eMTC in Rel-15, basically to further improve the data rate, the coverage, idle mode mobility, uplink based positioning (enhanced UTDOA based on PRACH), multi-carrier operation enhancements, etc. It is noticed that data transmission in Msg 3 and/or grant-less transmission (idle or connected) were mentioned in the context of NB-IoT and eMTC. In our view, contention based transmission requires more systematic study before going into work items. Such study can be covered by non-orthogonal multiple access SI. 

It was also proposed to specify NB-IoT for TDD. However, its specification work is expected to be quite intensive. However, no operators have explicitly voiced their interest. 

NB-IoT for unlicensed spectrum was proposed by a couple of companies. So far it seems been driven only by vendors as a technical endeavor, without clear demand from operators.

Proposal 5: to approve a WI in March 2017 to enhance NB-IoT/eMTC for FDD, focusing on improving the data rate, the coverage, idle mode mobility, multi-carrier operation enhancements and uplink based positioning.
· NR URLLC SI
Some basic features of URLLC are studied in Rel-14, for example, mini-slot structure, multiplexing between URLLC and eMBB, uplink grant free transmission. It is expected that some of these features will be specified in NR Rel-15 WI. However, it is also noticed that in Rel-14 most of efforts were towards reducing the latency, either from user plane or from control plane points of view. The reliability aspect has not been thoroughly investigated. It is fair to say that the reliability requirement, for example, 10-5 BLER, can be achieved, but may not be in efficient manner. Therefore, a study item in NR dedicated for ultra-reliability can promote further optimization and new schemes to effectively address issue. 
Proposal 6: to approve NR URLLC SI in March or June 2017

· LTE FeCoMP WI
It is the subsequent WI for the study item closed in RAN#75. In the study item, simulations from multiple companies show the significant gains. 

Proposal 7: to approve LTE FeCoMP WI in March 2017
· Positioning enhancements 
Some positioning features have been studied and specified from Rel-9 to Rel-13. So far none of them have found very successful commercial use. Nevertheless, we are open to technologies that can enhance the accuracy of horizontal and vertical positioning in cost-effectively manner.
· Wireless backhaul, relay
LTE Rel-10 relay serves as a lesson—3GPP studied and specified a rather complicated wireless backhaul link for both FDD and TDD, but later found out that few operators have deployed this feature so far. We keep our eyes open if there is clear demand. 

· TDD enhancement for low latency
It is too early to approve this WI, since WI of FDD for low latency will not be finished till September 2017.

4. Conclusions

In this contribution, we went over several noticeable SI and WI proposals and provided our analysis of their readiness. The proposals are as follows.
Proposal 1: to approve NR self evaluation study item in late 2017.

Proposal 2: to approve non-orthogonal multiple study item in March 2017.
Proposal 3: to approve V2X enhancements SI for LTE in March 2017 and to postpone NR V2X study item to late 2017.

Proposal 4: to approve LAA study item for NR in March 2017. 

Proposal 5: to approve a WI in March 2017 to enhance NB-IoT/eMTC for FDD, focusing on improving the data rate, the coverage, idle mode mobility, multi-carrier operation enhancements and uplink based positioning.
Proposal 6: to approve NR URLLC SI in March or June 2017
Proposal 7: to approve LTE FeCoMP WI in March 2017

Table 2 and Table 3 show the features of our high priority in LTE track and NR track, respectively.

Table 2 High priority features in LTE track
	#
	Item/feature

	1
	NB-IoT and eMTC further enhancements WI

	2
	V2X WI

	3
	FeCoMP


Table 3 High priority features in NR track
	#
	Item/feature

	1
	NR Phase 1 WI

	2
	Self valuation SI

	3
	Non-orthogonal multiple access SI

	4
	Shared and unlicensed spectrum (LAA) SI

	5
	URLLC SI
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