3GPP RAN WG4 Meeting #78                                           R4-160625
Malta, MT, 15 – 19 February, 2016
Source: 
Huawei
Title: 
TP for Work item objective and Operating bands
Agenda Item:
3.2
Document for:
Approval
1 Background
As discussed in last RAN4 meeting, a RAN4 TR will be used to capture the study on NB-IoT WI. At RAN#70 plenary, the agreement is included into the revised WID of NB-IoT [1]. This contribution provides a text proposal on work item objective and operating bands for the TR of NB-IoT [2].
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Text Proposal

<Start of text proposal for TR of NB-IoT>
4
Background

4.1
Work item objective
The objective is to specify a radio access for cellular internet of things, based to a great extent on a non-backward-compatible variant of E-UTRA, that addresses improved indoor coverage, support for massive number of low throughput devices, low delay sensitivity, ultra low device cost, low device power consumption and (optimised) network architecture. 
NB-IOT should support 3 different modes of operation: 

1.
‘Stand-alone operation’ utilizing for example the spectrum currently being used by GERAN systems as a replacement of one or more GSM carriers, as well as scattered spectrum for potential IoT deployment.

2.
‘Guard band operation’ utilizing the unused resource blocks within a LTE carrier’s guard-band 

3.
‘In-band operation’ utilizing resource blocks within a normal LTE carrier
In particular, the following will be supported:

· 180 kHz UE RF bandwidth for both downlink and uplink

· OFDMA on the downlink
· 15 kHz sub-carrier spacing for all the modes of operation (with normal or extended CP). 

· For the uplink: 

· Single tone transmissions are supported. Two numerologies should be configurable by the network for single-tone transmission: 3.75 kHz and 15 kHz. A cyclic prefix is inserted. Frequency domain sinc pulse-shaping in the physical layer description.

· Multi-tone transmissions are supported, based on SC-FDMA with 15 kHz UL subcarrier spacing.

· FFS: Additional mechanisms for PAPR reduction.

· The UE shall indicate the support single-tone and/or multi-tone, details to be discussed by RAN WGs

· An NB-IoT UE only needs to support half duplex operations
· A single synchronization signal design for the different modes of operation, including techniques to handle overlap with legacy LTE signals
· MAC, RLC, PDCP and RRC procedures based on existing LTE procedures and protocols and relevant optimisations to support the selected physical layer

· Any enhancements to S1 interface to CN and related radio protocols to support the work SA2 is conducting on the systems aspects such as signalling reduction for small data transmissions.
The detailed objectives are:

· RAN1 to specify the physical layer aspects, covering:

· Physical channel and mapping of transport channels

· Channel coding and physical channel mapping

· Physical layer procedures

· Physical layer measurements

· UE physical layer capabilities

· RAN2 to specify the following radio protocol aspects:

· The radio interface protocol architecture

· MAC, RLC, PDCP, and RRC protocols

· UE capabilities

· RAN3 to specify changes to existing S1 interface 

· RAN4 to specify core requirements (when needed) to allow for  “standalone”  “in guard band operation” and “in-band operation” in specific bands (depending on operator input) as follows: 

· UE radio transmission and reception 

· Base Station radio transmission and reception 

· UE and Base Station Requirements for support of Radio Resource ManagementFor the stand-alone operation, specify RF requirements to meet (a) GSM mask relevant for NB-IoT or (b) MSR spectral mask depending on the BS operational configuration. 
· For the guard band operation, specify RF requirements for adjacent / non-adjacent co-existence with LTE in the guard band.

· For the in-band operation, specify RF requirements for adjacent channel coexistence with another LTE carrier and specify RF requirements for in-band co-existence with LTE.
· The following bands shall be considered with high priority for defining any RAN4 band specific requirement within Release 13:

· Bands 1, 3, 5, 8, 12, 13, 17, 19, 20, 26, 28

· Note if there are other bands not having significant specific issues and there is consensus in RAN4, these could be considered as well

· Whether one or multiple bands are supported in a device is a UE implementation issue

The overall system description will be documented in a stage 2 functional specification. 

The interface to the core network will be an optimised interface discussed in SA2 as part of FS_AE_CIOT.
Conformance testing will be described in a subsequent work item.
NOTE:
The present document only cover part study of the work item on NB-IoT which is related to RAN4 work.

< Next section >
5.2
Operating bands

NB-IOT is designed to operate in the operating bands defined in Table 5.2-1.

Table 5.2-1 NB-IOT frequency bands

	 NB-IOT Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	1
	1920 MHz 
	–
	1980 MHz 
	2110 MHz  
	–
	2170 MHz
	HD-FDD

	3
	1710 MHz 
	–
	1785 MHz
	1805 MHz 
	–
	1880 MHz
	HD-FDD

	5
	824 MHz
	–
	849 MHz
	869 MHz 
	–
	894MHz
	HD-FDD

	8
	880 MHz
	–
	915 MHz
	925 MHz  
	–
	960 MHz
	HD-FDD

	12
	699 MHz
	–
	716 MHz
	729 MHz
	–
	746 MHz
	HD-FDD

	13
	777 MHz
	–
	787 MHz
	746 MHz
	–
	756 MHz
	HD-FDD

	17
	704 MHz 
	–
	716 MHz
	734 MHz
	–
	746 MHz
	HD-FDD

	19
	830 MHz 
	–
	845 MHz
	875 MHz
	–
	890 MHz
	HD-FDD

	20
	832 MHz
	–
	862 MHz
	791 MHz
	–
	821 MHz
	HD-FDD

	26
	814 MHz
	–
	849 MHz
	859 MHz
	–
	894 MHz
	HD-FDD

	28
	703 MHz
	–
	748 MHz
	758 MHz
	–
	803 MHz
	HD-FDD


< End of text proposal for TR of NB-IoT >
























































































3GPP


