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Classification of WI and linked work items
2.0
Primary classification
This work item is a …

	
	Study Item (go to 2.1)

	X
	Feature (go to 2.2)

	
	Building Block (go to 2.3)

	
	Work Task (go to 2.4)


2.1
Study Item

	Related Work Item(s) (if any]

	Unique ID
	Title
	Nature of relationship

	
	
	


Go to §3.

2.2
Feature
	Related Study Item or Feature (if any)

	Unique ID
	Title
	Nature of relationship

	LTE_feMTC
	Further enhanced MTC for LTE
	

	NB_IOTenh
	Enhancements of NB-IoT
	


Go to §3.

2.3
Building Block

	Parent Feature (or Study Item)

	Unique ID
	Title
	TS

	
	
	


This work item is … 
	
	Stage 1 (go to 2.3.1)

	
	Stage 2 (go to 2.3.2)

	
	Stage 3 (go to 2.3.3)

	
	Test spec (go to 2.3.4)

	
	Other (go to 2.3.5)


2.3.1
Stage 1

	Source of external requirements (if any)

	Organization
	Document
	Remarks

	
	
	


Go to §3.

2.3.2
Stage 2
	Corresponding stage 1 work item

	Unique ID
	Title
	TS

	
	
	


	Other source of stage 1 information

	TS or CR(s)
	Clause
	Remarks

	
	
	



If no identified source of stage 1 information, justify: 
Go to §3.
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Stage 3
	Corresponding stage 2 work item (if any)

	Unique ID
	Title
	TS

	
	
	


	Else, corresponding stage 1 work item

	Unique ID
	Title
	TS

	
	
	


	Other justification

	TS or CR(s) or external document
	Clause
	Remarks

	
	
	



If no identified source of stage 2 information, justify: 

Go to §3.

2.3.4
Test spec

	Related Work Item(s)

	Unique ID
	Title
	TS

	
	
	


Go to §3.

2.3.5
Other
	Related Work Item(s)

	Unique ID
	Title
	Nature of relationship
	TS / TR

	
	
	
	


Go to §3.

2.4
Work task
	Parent Building Block

	Unique ID
	Title
	TS

	
	
	


3
Justification
Rel-13 introduced eMTC and NB-IoT technologies to enable low cost, low power devices with enhanced coverage. These technologies were enhanced in Rel-14 by introducing new features such as higher data rates, positioning and multicast services. Further evolution in Rel-15 is needed to improve the power consumption, spectral efficiency and coverage enhancement of these technologies.

One of the main components of power consumption for machine type communications (and cellular communications in general) resides in monitoring of the control channel in every DRX cycle. Small DRX cycles may be needed if low latency is desired, which results in UEs blindly decoding the control channel even though they may not be receiving any uplink or downlink assignment during a long period of time. An alternative to this control channel monitoring is to introduce a new signal or channel that can be detected by using a low-power receiver, and that would start the control channel monitoring upon its detection.
Operation in low bandwidth and single receive antenna was introduced for BL/CE UEs due to its advantages in terms of complexity and power consumption. These features can also be applicable for higher category UEs (e.g. smartphones) to reduce power consumption at least in cases of low traffic.
Allocating fewer UL resources to power limited UEs increases the cell capacity and spectral efficiency without degrading the data rate achieved by the UE. In Rel-14 specification it is not possible to orthogonally multiplex PUSCH from multiple BL/CE UEs in 1 PRB, which results in resource wastage and reduced spectral efficiency. This multiplexing can be enabled by reducing the minimum UL resource allocation, or by resorting to multiplexing in the code domain, among other options.
The limiting channels for eMTC UEs in low coverage are the synchronization and broadcast channels. These channels were not sufficiently enhanced during Rel-13 as increasing the combining time in combination with multiple detection attempts were considered to be sufficient for the required coverage enhancement. These techniques, however, result in substantially increased cell acquisition delay and UE power consumption. NB-IoT introduced new synchronization and broadcast channels targeting efficient operation in low SNR conditions. Enabling the use of NB-IoT synchronization channels (e.g. NPSS/NSSS/NPBCH) for eMTC UEs would reduce the latency and power consumption. Moreover, some operators may deploy both eMTC and NB-IoT in the same carrier to serve different tiers of the IoT space, and hence this enhancement for eMTC UEs may have no additional overhead for these cases.
One of the main use cases of NB-IoT is metering applications for which a UE may seldom transmit a few bytes of data. The overhead incurred in this transmission in Rel-14 is rather large due to the need to go through the random access procedure and establish an RRC connection. A reduction in overhead by decreasing the number of messages that need to be exchanged for a short transaction (e.g. by grant-free transmissions and/or transmission of data in msg3) would result in battery life increase and reduced protocol complexity from the UE point of view.

Rel-14 introduced HARQ operation with 2 HARQ processes in NB-IoT, for which multiple (up to 2) PUSCH carrying ACK/NAK are needed. HARQ-ACK bundling (i.e., sending acknowledgement for multiple DL TB in a single NPUSCH) can be introduced for the purpose of reduced network resource usage and more efficient operation in low coverage conditions.

LTE supports deployments with up to 100km cell radius. NB-IoT, however, may not optimally support this cell size due to limitations in the physical random access channel. This is a limiting factor for operators with LTE deployments with large ISDs. Changes in the random access procedure should be introduced to enable NB-IoT in these network deployments.

4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
Specify the following features for eMTC:

Wake-up channel [RAN1, RAN2, RAN4]

· Study and, if appropriate, specify new physical signals and/or channels that can be detected by the UE using low power, and that are used to initiate the rest of the baseband processing (e.g. MPDCCH processing) upon its detection. Relaxations to coverage enhancements may be considered, if needed for low power operation.

Power savings for high category UEs [RAN2, RAN4, RAN1]

· Enable low power operation for higher category UEs by dynamically reducing its operating bandwidth and number of active receive chains.
Uplink spectral efficiency increase [RAN1, RAN4]

· Support orthogonal multiplexing of PUSCH of at least [12] UEs in a single PRB.
Cell search enhancements [RAN2, RAN1, RAN4]

· Specify necessary enhancements to enable faster eMTC cell acquisition by using NPSS/NSSS/NPBCH transmitted within the same LTE carrier. 

· Study and, if appropriate, specify transmission of NPSS/NSSS/NPBCH from an eNB not supporting NB-IoT.

· Enable signalling of eMTC system information resources from NB-IoT carrier.

Specify the following features for NB-IoT:

Wake-up channel [RAN1, RAN2, RAN4]

· Study and, if appropriate, specify new physical signals and/or channels that can be detected by the UE using low power, and that are used to initiate the rest of the baseband processing (e.g. NPDCCH processing) upon its detection. Relaxations to coverage enhancements may be considered, if needed for low power operation.

HARQ-ACK bundling [RAN1]
· Specify HARQ-ACK bundling for NPDSCH operation with 2 HARQ processes.

NPUSCH overhead and latency reduction [RAN2, RAN1]

· Evaluate and specify mechanisms to enable transmission of uplink data with reduced overhead and latency. This includes evaluation of at least the following:

· NPUSCH grant-free transmission (both in connected and idle mode).

· Transmission of data in Msg3.

Support of large cell radius [RAN1, RAN2, RAN4]

· Evaluate and, if appropriate, specify enhancements to the random access procedure and/or physical random access channel to support cell radius of at least 100km.
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 proposal

5
Service Aspects

6
MMI-Aspects

7
Charging Aspects

8
Security Aspects

9
Impacts
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Expected Output and Time scale
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Alberto Rico
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Email:
albertor@qti.qualcomm.com
12
Work item leadership

Primary responsibility: RAN WG1

Secondary responsibility: RAN WG2 and RAN WG4
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