
3GPP TSG RAN Meeting #77




           RP-171855
Sapporo, Japan, September 11 - 14, 2017
Agenda Item:
9.2.1
Source: 
OPPO
Title:  
Considerations on NR eMBB UE features in Phase-1
Document for:
Discussion and Decision


1 Introduction

Requirements to the eMBB NR UEs will surely affect the market scale of early-stage NR deployment. Setting a proper set of features supported by NR UEs is beneficial for a successful large-scale NR deployment. This paper introduces a consideration on baseline and full NR feature sets for eMBB UEs. 
2 Discussion
2.1 Background
5G New Radio (NR) introduces a set of innovative technical features [1][2] targeting various improvements, e.g. higher data rate, lower latency, new spectra (e.g. mmWave bands) and new services (e.g. URLLC). However, requiring all NR eMBB UEs (e.g. 5G smartphones) to support all the features from day one will result in excessive UE complexity, and accordingly incur higher costs which are harmful for the large-scale deployment of NR eMBB UEs. A baseline requirement including the most essential NR features should be adopted for all NR eMBB UEs. Beyond this, a full set of requirement including all mature NR features may be adopted for high-end (e.g. higher categories) NR eMBB UEs.
2.2 Baseline and full feature sets for R15 NR eMBB UEs
In this section, the feature sets in baseline and full requirements are analyzed. 
· Range of spectrum:

Although the NR specification will support frequency bands below 6GHz as well as beyond 6GHz, the mmWave NR deployments may not be available in the early stage of NR in some markets in the world. Furthermore, supporting RF and baseband functions for mmWave in a UE at the early phase of NR will lead to substantial increase of complexity, cost and power consumption. Therefore, as a baseline requirement, UEs only supporting <6GHz bands should be allowed. Supports of >6GHz bands may be required to some high-end NR eMBB UEs.

· Numerology:
To take the advantage over LTE-Advanced wideband UEs (via carrier aggregation), a NR eMBB UE under baseline requirement should support 100MHz DL bandwidth in a component carrier (CC). If a UE capability only supporting <6GHz bands is allowed, it is reasonable that only subcarrier spacing (SCS) 15kHz and 30kHz are needed. 30kHz SCS is suitable for NR deployment in 3GHz ~ 6GHz, and 15kHz SCS can be used for NR network re-farming LTE/LTE-A spectrum below 3GHz. SCS≥60kHz may be required for the UE supporting >6GHz bands. Under either baseline or full requirement, extended CP may not be needed in the early-stage NR deployment.
· Multi-beam:

For the eMBB UEs only supporting <6GHz bands, limited multi-beam features should be required to reduce the complexity. As agreed in the RAN1 discussion, a UE can only support up to 8 beams on gNB side. And multi-beam on UE side should not be mandated. For UEs also supporting >6GHz bands, multi-beam on UE side and a larger number of beams on gNB side can be required. 
· MIMO:
Due to implementation complexity issues (especially the RF complexity), the number of receiver antennas and number of transmitter antennas for MIMO should be constrained to 4 and 1 respectively for UEs under baseline requirements. Considering the NR UEs may need to support more RATs and more frequency band, 2-antenna MIMO transmission should be supported only in high-end NR eMBB UEs. Simultaneous reception of multiple PDCCH/PDSCH should not be required for any class of NR eMBB UEs, considering the multi-TRP NR network would not be deployed in the early NR era.
· eMBB/URLLC multiplexing
A motivation of CBG-based transmission is to combat the URLLC pre-emption in eMBB transmission. However, support of CBG-based transmission and HARQ also complicates the UE implementation. Hence it is suggested not to set it as a baseline requirement to all NR eMBB UEs, although this capability can be required to high-end UEs. Beyond CBG-based transmission, pre-emption indication only provides marginal performance gain for combating URLLC pre-emption. This feature should not be mandated to any class of eMBB UEs in early NR era.
Table 1: Baseline and full feature sets for R15 NR eMBB UEs
	Features
	Baseline requirements
	Full requirements

	Range of spectrum
	Support of <6GHz bands and >6GHz bands
	Only support <6GHz bands
	Support both <6GHz bands and >6GHz bands

	Numerology
	DL bandwidth per CC
	100MHz
	>100MHz

	
	Subcarrier spacing
	15kHz+30kHz for “<6GHz only” UE
	More SCS combinations

	
	Extend CP
	No
	No

	Multi-beam
	gNB side multi-beam
	≤8 beams
	>8 beams

	
	UE side multi-beam
	Not required
	Required

	MIMO
	Number of DL layers
	4
	[>4 can be considered]

	
	Number of UL layers
	1
	2

	
	Simultaneous reception of multiple PDCCH/PDSCH
	Not required
	Not required

	eMBB/URLLC multiplexing
	CBG-based transmission and HARQ
	Not required
	Required

	
	Pre-emption indication
	Not required
	Not required


3 Summary
This paper develops an analysis on baseline and full NR feature sets for eMBB UEs (e.g. 5G smartphones) for early NR deployment (e.g. Rel-15). We suggest the Table 1 in Section 2 and following proposal to be considered in standardization of NR specifications and UE capabilities:

Proposal: As a baseline requirement to NR eMBB UEs, the following baseline feature set should be allowed:

· Only to support <6GHz bands;

· Only to support up to 8 beams from gNB side. Multi-beam on UE side is not required;
· Only to support single-antenna MIMO transmission (incl. antenna selection);

· Not to require simultaneous reception of multiple PDCCH/PDSCH;

· Not to require monitoring of URLLC pre-emption indication.
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