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Scope of 5G NR Phase 1
Introduction
With 5G NR normative work poised to start at RAN#75/Mar2017, preliminary discussions are needed at RAN#74 on the scope of the normative work aiming at Rel-15 timeframe.
This contribution provides MediaTek views on essential aspects to be covered in Phase 1 primarily from the point of view of RAN1 and RAN2. Additional considerations on 5GC connectivity and Phase 2 (study) are also introduced. 
RAN1
	Item
	Description
	Standalone/Anchor NR specific

	Numerology
	· Sub6	15kHz subcarrier spacing (5, 10, 20, 25MHz UE BW)
	60kHz subcarrier spacing (20, 40, 80, 100MHz UE BW)
· Super6	60kHz subcarrier spacing (20, 40, 80, 100MHz UE BW)
	240kHz subcarrier spacing (80, 160, 320, 400MHz UE BW)
	No

	Frame structure
	· Forward compatibility with dynamic TDD: 4 slot types (DL-only, UL-only, DL-major, UL-major)
· Minimal scheduling unit for eMBB:	0.5ms for 15kHz subcarrier spacing
		0.125ms for 60kHz subcarrier spacing
		0.125ms for 240kHz subcarrier spacing
· Flexible timing relationship: no self-contained operation
· Forward compatibility for eMBB+URLLC radio resource multiplexing
· DL: semi-static/dynamic multiplexing
· UL: semi-static multiplexing
· Bandwidth extension
· Single carrier
· Carrier aggregation within NR
· UE-specific bandwidth adaptation in both DL and UL for single carrier operation
	No

	MIMO
	Beam management, reference signal design for beam management, sharing of the beam management reference signals with initial access reference signals
	No

	Initial access (NR Anchor only i.e. SA NR or NSA eLTE)
	· “Narrowband” anchor-based initial access procedure for eMBB/URLLC
· SS block transmission with new SS design with 40ms periodicity
· “Narrowband” anchor-based DL RRM measurements
· Synchronization Signal design, RACH signal design considering performance and complexity trade-off
	No

	Channel coding
	· LDPC for data, Polar for control
	No

	Waveform
	· DL: OFDM
· UL: OFDM + DFT-S-OFDM
	No

	Modulation
	· QPSK~256QAM (no 1024QAM)
	No

	DL Control
	· Slot-type/configuration signalling
	No

	UL Control
	· Preferred: 2-step RACH for latency reduction
	Yes



RAN2
	User Plane

	Item
	Description
	Standalone/Anchor NR specific

	MAC, RLC, PDCP

	Support necessary functions for
· High throughput; and
· Low latency; and
· RLC TM/UM/AM
· Header compression (PDCP)
· Security (PDCP)
· Centralized or distributed RAN (“CU/DU split”)
	No

	QoS flow / DRB / Logical Channel / Numerology mapping
	· Full QoS support in L2 (QoS flow / DRB mapping)
· Forward compatibility: one MAC entity for multiple numerologies however restrict to a single numerology per UE in Rel-15
	No

	NR-LTE tight interworking
	EPS3 scenario (mobility via LTE)
	N/A

	
	SA NR Scenario (or NSA with NR Anchor)
· Intra NGS inter RAT (NR<>eLTE) and inter EPS/NGS inter RAT NR<>LTE
· Support MCG bearer and SCG bearer
	Yes

	Others: DRX, HARQ
	· Per UE DRX, no per service DRX (most stringent DRX used)
· Asynchronous HARQ
	No

	Others: RACH
	· 4-msg random access procedure supporting DL and UL beam-forming
· Preferred: 2-step RACH for latency reduction
	Yes



	Control Plane

	Item
	Description
	Standalone/Anchor NR specific

	System Information

	· On-demand unicast SI
· Wide-specific SI instead of cell-specific SI
	No

	Access Control
	· Generic access control
	No

	UE capability
	· Take into account both NR and LTE and enable HW implementation flexibility to avoid over-dimensioning
	No

	LTE-NR Mobility
	Sub6
· Full mobility support
· Inter RAT LTE-NR handover through CN or via Xn – Hard HO / Make-before-break HO
	Yes

	
	Super6
· Idle mode mobility supported (UE autonomous)
· No connected mode mobility
· Inter-RAT LTE-NR seamless handover through multi-connectivity “soft HO”
	Yes

	RRC Security (@PDCP)
	Ciphering and integrity protection
	No

	RRC Paging
	Basic
	Yes

	RRC Inactive
	Preferred: Data transmission without state transition
	Yes



	Mobility with beam-forming

	Item
	Description
	Standalone/Anchor NR specific

	Connected mode mobility with beam-forming
	· UE cell evaluation based on aggregated beam measurement
· “0”ms interruption
	No

	RLM/RLF
	· Support recovery with cell with multiple beams
	No

	Idle mode mobility with beam-forming
	· Cell evaluation based on control beam measurement
· No UL RRM
	No



5GC Connectivity
Besides the necessary work in RAN1 and RAN2 to support the definition of a new radio access (“NR” now known as “5G-RA”) in both standalone and non-standalone configurations, work is also necessary in RAN2 and RAN3 to support connectivity to the 5G Core in Phase 1 (NG2/NG3).
NR Phase 2 considerations
With an aggressive schedule for NR Standardization in Phase 1, any non-essential aspect of NR should be deemed as a potential candidate for being deferred to Phase 2. We therefore recommend TSG RAN to identify the essential aspects of NR (without which NR cannot work), distinctively from the non-essential ones (e.g. nice-to-have). The latter could be discussed on a case-by-case basis i.e. whether to be covered in Phase 1 or to be deferred to Phase 2. 
In addition, items that were put on hold for consideration at RAN#75/Mar2017 (see RP-161914[footnoteRef:1]) are as such candidates for Phase 2 – we recommend discussions as to which should be considered for Phase 2 (study) or not. [1:  Waveforms above  40GHz, mMTC, [Flexible duplex of paired spectrum], Interworking with non-3GPP systems, Wireless relay, Satellite communication, Air-to-ground and light air craft  communications, Extreme long distance coverage, Sidelink, V2V and V2X, Multimedia Broadcast/Multicast Service, Shared spectrum and unlicensed spectrum, [Location/positioning functionality], Public warning/emergency alert, New SON functionality] 


Conclusions
With an aggressive schedule for NR Standardization in Phase 1, any non-essential aspect of NR should be deemed as a potential candidate for being deferred to Phase 2. We therefore recommend TSG RAN to identify the essential aspects of NR (without which NR cannot work), distinctively from the non-essential ones (e.g. nice-to-have). The latter should be discussed on a case-by-case basis i.e. whether to be covered in Phase 1 or to be deferred to Phase 2 whilst being especially mindful about the WG workload.
The timeline endorsed at TSG#72 ought to be followed.
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