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3GPP™ Work Item Description

Title: 
Even further enhanced MTC for LTE
Acronym: LTE_efeMTC
Unique identifier: 
xxxxxx
	
This WID includes a Core part
	X

	This WID includes a Performance part
	X
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Impacts

	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	X
	X
	
	

	No
	X
	
	
	X
	

	Don't know
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Classification of the Work Item and linked work items
2.1
Primary classification
This work item is a …

	X
	Feature

	
	Building Block

	
	Work Task

	
	Study Item


2.2
Parent and child Work Items 
	Parent and child Work Items 

	Unique ID
	Title
	Nature of relationship

	
	
	


2.3
Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	720092
	Further enhanced MTC for LTE (LTE_feMTC)
	Enhancements over the Rel-14 feature


3
Justification

The provision of IoT via cellular networks is proving to be a significant opportunity for mobile operators. Rel-13 introduced bandwidth-reduced low-complexity (BL) and coverage-enhanced (CE) UEs. Building on these BL/CE UEs, Rel-14 added further enhancements in the form of higher data rate support, multicast support, enhanced positioning, enhanced mobility and enhanced VoLTE support. Further improvements building on the enhancements introduced in Rel-13 and Rel-14 are desired in Rel-15.

New requirements:

· Earlier releases have focused on low-mobility cases such as metering devices in basements. As BL UEs are increasingly becoming interesting for other use cases such as wearables, it is relevant to consider improvements for scenarios with higher mobility and new device form factors with small batteries. Therefore, it is proposed to consider specifying support for higher UE velocities and lower UE power classes.
· 3GPP has in TR 38.913 ‘Study on Scenarios and Requirements for Next Generation Access Technologies’ agreed a set of scenarios and requirements for the Next Generation Access Technologies, among which a specific set of requirements associated with the massive MTC (mMTC) use case is found. It has also been agreed to include LTE, i.e. eMTC and NB-IoT, as part of the 3GPP IMT 2020 submission to ITU. It is therefore time to study the feasibility of eMTC and NB-IoT to meet the mMTC requirements, and if necessary suggest any improvements needed to secure the fulfilment of these requirements.

Improved latency:

· In order to achieve a sufficiently short call setup time also in challenging coverage conditions where a lot of repetition may be required, it is critical to keep the system acquisition time as short as possible. Therefore, it is proposed to consider possible reduction of the and PSS/SSS, PBCH and SI acquisition time (cf. RAN4 LS R4-1610970)
· To further strengthen the support for new uses cases it is proposed to specify a set of latency improvement measures including connection setup improvements, e.g. Msg3 and Msg4 data transmission.
Improved power consumption:

· In idle mode in order to improve battery life for applications with low data activity, it is critical to keep the power consumption as low as possible. Therefore, is proposed to target reduced power consumption in particular related to paging and cell (re)selection.
· It should also be ensured that all UE categories can operate in the most optimal (CE or non-CE) mode from coverage and power consumption points of view and it is therefore proposed to identify and address any potential issues with switching between CE mode and non-CE.

Improved spectral efficiency:

· In Rel-13 it is assumed that BL UEs have no need for CRS transmissions outside their allocated narrowband but there is nothing precluding that BL UEs monitor CRS outside their allocated narrowband. In order to facilitate flexible deployment of eMTC by improving the possibility for CRS muting (for reduced inter-cell interference), it is proposed to allow the UE to indicate that it does not rely on CRS outside a certain bandwidth.

· It is also worth considering whether the starting PRACH CE level selection procedure can be optimized.
· Physical layer improvements for increased spectral efficiency especially in uplink may also be needed to cater for the envisioned increase in number of connected devices.
Improved load control:

· As the number of devices that need to be managed efficiently increases, it is desired that the network has effective tools for access/load control of idle mode UEs.

4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The objective is to specify the following improvements for machine-type communications for BL/CE UEs.
New requirements:

· Support higher UE velocity [RAN4 lead, RAN2]
· Specify support in CE mode A for higher velocities (e.g. [200] km/h).
· Lower UE power class [RAN4 lead, RAN2]
· Evaluate and, if appropriate, specify new UE power class(es) and signaling support without physical layer changes, to support lower maximum transmit power suitable for new use cases, e.g. wearables and logistics, with appropriate MCL relaxations.
· Study the support for the mMTC requirements defined in TR 38.913 and, if needed, specify necessary enhancements to fulfill these requirements [RAN1 lead, RAN2, RAN3, RAN4]
· Support latency of at most 10 seconds. 

· Support coverage of 164 dB Maximum Coupling Loss (MCL).

· Support UE battery life beyond 10 years.

· Support connection density of 1,000,000 devices per square km.

Improved latency:

· Reduced system acquisition time [RAN1 lead, RAN2, RAN4]
· Improved cell search and/or system information acquisition performance

· Support early data transmission [RAN2 lead, RAN1, RAN3]
· Support DL/UL data transmission on a dedicated resource during the Random Access procedure (after PRACH transmission and before the RRC connection setup is completed) at least in the RRC Suspend/Resume case.

Improved power consumption:

· Power consumption reduction for idle mode paging and connected mode DRX [RAN1 lead, RAN2, RAN4]
· Specify physical signal(s) and/or channel(s) that can be efficiently decoded or detected prior to decoding the physical downlink control channel.

· Relaxed monitoring for cell reselection [RAN2 lead, RAN4]
· Enable relaxed UE monitoring for cell (re)selection e.g. by (re)configuration.

· Support efficient transition between CE mode and non-CE [RAN2 lead]
· Enable CE mode operation (i.e., narrowband) for power saving purposes.
Improved spectral efficiency:

· Specify support for CRS muting [RAN1 lead, RAN2]
· Enable UE to indicate that it does not rely on CRS outside a certain bandwidth.
· Improved CE level selection [RAN4 lead, RAN2]
· E.g. changes to the starting PRACH CE level selection criteria

· Increased PUSCH spectral efficiency [RAN1 lead, RAN2, RAN4]
· E.g. sub-PRB resource allocation
Improved load control:

· Improved access/load control of idle mode UEs [RAN2 lead]
· E.g. CE-level-based access class barring

4.2
Objective of Performance part WI
Specify necessary performance requirements, measurement accuracy requirements and test cases related to the above mentioned enhancements and core requirements.
4.3
RAN time budget request (not applicable to RAN5 WIs/SIs)
additional comments to the time budget request in the attached Excel table: None
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Expected Output and Time scale

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

	Proposed Spec no. or series
	Type (see note 1) 
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	36.xxx
	Internal TR
	Study of MTC support for 5G mMTC requirements
	RAN#76
	RAN#77
	Bergman, Johan, Ericsson, johan.bergman@ericsson.com
Rico, Alberto, Qualcomm, albertor@qti.qualcomm.com


	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

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

	36.201
	
	RAN#78
	Core part

	36.211
	
	RAN#78
	Core part

	36.212
	
	RAN#78
	Core part

	36.213
	
	RAN#78
	Core part

	36.214
	
	RAN#78
	Core part

	36.300
	
	RAN#78
	Core part

	36.302
	
	RAN#78
	Core part

	36.304
	
	RAN#78
	Core part

	36.306
	
	RAN#78
	Core part

	36.321
	
	RAN#78
	Core part

	36.331
	
	RAN#78
	Core part

	36.101
	
	RAN#78
	Core part

	36.104
	
	RAN#78
	Core part

	36.133
	
	RAN#78
	Core part

	36.101
	
	RAN#79
	Performance part

	36.104
	
	RAN#79
	Performance part

	36.133
	
	RAN#79
	Performance part


6
Work item Rapporteur(s)

Bergman, Johan, Ericsson, johan.bergman@ericsson.com
Rico, Alberto, Qualcomm, albertor@qti.qualcomm.com
7
Work item leadership

Primary: RAN1

Secondary: RAN2, RAN4

8
Aspects that involve other WGs

9
Supporting Individual Members
	Supporting IM name

	Ericsson

	Qualcomm

	Alcatel-Lucent Shanghai Bell

	AT&T

	Kyocera

	Nokia

	Orange

	Sierra Wireless

	Sony

	SouthernLINC Wireless

	Telefónica

	Telstra

	Verizon Wireless

	Virtuosys


