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3GPP™ Work Item Description

Information on Work Items can be found at http://www.3gpp.org/Work-Items 
See also the 3GPP Working Procedures, article 39 and the TSG Working Methods in 3GPP TR 21.900
Title: 
Study on NR mMTC 
Acronym: 
LPWA 

low power wide area

IoT

Internet of things

IWSN 

Industrial wireless sensor networks

CSI

Channel state information
Unique identifier: 
NOTE:
For new WIs/SIs leave the Unique identifier empty and make a proposal for an Acronym.


For a revised WI/SI: Take Unique identifier and acronym as shown in 3GPP workplan.


If this is a RAN WID including Core and Perf. part, then Title, Acronym and Unique identifier refer to the feature WI.


Please tick (X) the applicable box(es) in the table below:

Either:
	This WID includes a Core part
	

	This WID includes a Performance part
	



or:
	This WID includes a Testing part
	

	and it addresses the following 3GPP work area:
	Radio Access
	

	
	Core Network
	

	
	Services
	


1
Impacts 

	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	
	
	
	

	No
	
	
	
	
	

	Don't know
	
	
	
	
	


2
Classification of the Work Item and linked work items
2.1
Primary classification
	
	Feature

	
	Building Block

	
	Work Task

	
	Study Item


NOTE:
Normally, Core/Perf./Testing parts in RAN WIDs are Building Blocks. Only if they are under an SA or CT umbrella, we define them as work tasks. If you are in doubt, please contact MCC.
2.2
Parent Work Item 
	Parent Work Items 

	Unique ID
	Title

	
	


NOTE:
RAN agreed some time ago, that it describes the feature WI + Core/Perf. part WI or Testing part WI in one WID. Therefore the table above should just include the feature WI Unique ID and title.
2.3
Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	
	
	{optional free text} 

	
	
	{optional free text} 


NOTE:
Also related or dependent WIs/SIs in other TSGs should be indicated.
3
Justification

Among the envisioned future 5G IoT applications, the requirements would be much more diverse and the prioritized performance may change in a scenario specific manner, which calls for scalable and forward compatible design. As a result, to serve all IoT services well, it is meaningful to study and identify some other new IoT use cases that can be well met in NR beyond LPWA use cases served by NB-IoT and LTE-M. Two typical scenarios with machine type of devices are video surveillance and industrial wireless sensor networks (IWSN). 

Video camera is a type of medium to high end machine type of device compared with the device in NB-IoT and eMTC. In particular, video cameras usually demand continuous uploading with near constant rate requirement and may not be constrained by battery life. Video surveillance industry with large connections of video cameras is an emerging business opportunity for wireless communications. In 2016, the number of surveillance cameras in operation reached 200 million, and it is expected to reach 500 million by 2021. Video surveillance has rapidly been developed nowadays especially for Safe City/Village, smart factory, smart agriculture, health care, Programme Making and Special Events and etc. For instance, in safe city/village, 60~200 cameras per km2 are working simultaneously, and at least 2Mbps data rate per camera is demanded for the uplink transmission anywhere, considering only the economic video cameras (e.g. 1080p with H.265 coding). Assuming 80 cameras per cell, total 180Mbps data rate per cell is needed in UL, which means persistent wide band occupancy. How to support a large number of such medium to high end MTC devices is a new challenge for NR. The special features such as the fixed locations, slow varying channels, fixed rate requirements, etc. of the video camera traffics could be exploited to optimize the transmission efficiency.
Another promising use case is industrial wireless sensor networks (IWSN) for factories and logistics. SA1 has already specified scenarios such as remote access and maintenance and motion control, in which hundreds of sensors are deployed within a room of 50m*10m. 5G Alliance for Connected Industries and Automation (5G-ACIA) is also working on identifying more concrete requirements for industry 4.0. In IWSN scenario, though massive connectivity is required, the various type of sensor nodes are usually within local area and the coverage would not be the bottleneck issue, i.e., local dense connectivity. Moreover, the demanded data rate could be up to a few Mbps in some cases, and the inter packet arrival time could be within a second, which is much higher than the current IoT traffic model specified in TR45.820 (on average about 1 packet per 2 hours). Therefore, to support the massive sensors collecting data in the IWSN, low overhead, power and resource efficient data transmission is to be designed. Direct data transmission in RRC_INACTIVE state without state transition can help in this case for both UL and DL, leveraging the grant-free transmission concepts as defined for Configured Grant in RRC_ACTIVE state. It is worth noting that compared with RRC_IDLE state, direct data transmission from RRC_INACTIVE state could save more signalling overhead without adding extra cost at the UE side. Therefore, it is reasonable to stay in RRC_INACTIVE state after the very initial access to RRC_ACTIVE state is performed.

NR with small bandwidth (e.g. 5MHz or 10MHz) can meet the above IoT use cases. Therefore, it is possible to define new UE capabilities for these mid-to-high end MTC devices with minimum NR UE bandwidth but reduced NR capability to achieve better cost and power efficiency. 
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
This study aims to identify and evaluate possible solutions to support data transmission for various use cases of NR mMTC. The detailed objectives are to study the following. 
Enhanced stationary wireless link for video monitoring service
· Evaluate the UL system capacity in terms of UL connection density/efficiency of NR Rel-15 to support video monitoring service in typical scenarios, including traffic model, simulation assumptions, performance metrics, etc. [RAN1]

· Study and identify UL enhancements for video surveillance UEs [RAN1, RAN2]

· Enhancement on CSI measurement, scheduling, and HARQ retransmission

· Overhead reduction of uplink reference signals and control channels for slow-varying channels 

· Mechanisms for the UEs with poor link quality, e.g., cell edge spectrum efficiency enhancement
Direct small data transmission in RRC_INACTIVE state
· Study direct UL small data transmission in RRC_INACTIVE state 
· Channel structure and resource allocation to support direct UL small data transmission [RAN1]
· Reuse channel structure of Rel-16 PUSCH as baseline
· DMRS enhancement
· Mechanisms to improve transmission efficiency on shared time/frequency resources
· Procedures related to direct UL data transmission [RAN1, RAN2, RAN3]
· Mechanisms for transmission detection and user identification 
· Design of response message to direct UL small data transmission 
· Power control / HARQ, etc.
· Mechanisms for efficient user plane data transfer towards CN 
· Receiver impact considering realistic user activity detection and data decoding [RAN1, RAN4]
· Study direct DL small data transmission in RRC_INACTIVE state  [RAN2, RAN1]
· Mechanism to support DL user plane data transmission w/o RRC state transition 
· HARQ feedback design
· Link and system level performance evaluation or analysis [RAN1]

· Traffic model and deployment scenarios

· Latency, signalling overhead, Power consumption

· BLER and connection density/efficiency

Enhanced UL configured grant transmission in RRC_ACTIVE state 
· Study enhancements for UL configured grant transmission in RRC_ACTIVE state [RAN1, RAN2]
· DMRS enhancement 
· Early termination of UL transmission by explicit ACK feedback
· Mechanisms to improve transmission efficiency on shared time/frequency resources
New UE capability for medium to high end MTC devices
· Identify services, traffic model, and requirements for medium to high end MTC devices (e.g. economic video surveillance for safe city/village, IWSN) [RAN2, RAN1]

· Study and identify suitable bandwidth(s) and potential enhancements to meet the performance requirements, e.g., data rate, power consumption, latency, reliability and cost requirements of medium to high end MTC devices, without reduction of minimum bandwidth [RAN1, RAN2] 
· Enhancements of initial access mechanism and mobility management
· Scheduling & HARQ, UL/DL control, power control 
· Simplification of CSI measurement/feedback 
· Specify the new capabilities for medium to high end MTC devices [RAN4, RAN2]
· Suitable bandwidth, frequency bands and power class
4.2
Objective of Performance part WI
NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.

4.3
RAN time budget request (not applicable to RAN5 WIs/SIs)
NOTE:
For all new RAN related WIs/SIs which are not led by RAN WG5 the WI/SI rapporteur has to fill out the attached Excel table to request time budgets for corresponding RAN WG meetings.
The Excel table has to be filled out for all affected RAN WGs and up to the target date of the WI/SI.
One time unit (TU) corresponds to ~ 2 hours in the meeting.
If no TU is needed, then leave the field empty otherwise enter a number >0 in the field.


For revisions of already approved WI/SI descriptions: Please remove the Excel table from the WID/SID's zip file. The time budgets are already recorded. If you want to modify them, then this has to be done via the status report and not via a revised WID/SID.


If this WID is covering Core and Performance part, then please fill out one line for each part in the attached Excel table.

additional comments to the time budget request in the attached Excel table:

5
Expected Output and Time scale

	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	
	
	
	
	
	


NOTE:
If this is a RAN WI including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Remarks for each spec.
By default a new specs can only be new for one of both parts.
	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks

	
	
	
	


NOTE:
If this is a RAN WI including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Remarks for each spec.
If an existing spec is affected by both (Core part and Perf. part), then it has to be listed twice with appropriate approval dates.
6
Work item Rapporteur(s)
7
Work item leadership
Leading working group: RAN WG1
Secondary responsible working group: RAN WG2, RAN WG3, RAN WG4
8
Aspects that involve other WGs
None identified yet.
NOTE:
For RAN WIs: Section 8 applies only toWGs outside of TSG RAN because RAN WG aspects have to be covered in section 4.
9
Supporting Individual Members
	Supporting IM name

	Huawei

	HiSilicon

	

	

	

	


