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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 Work Item 
	Parent Work Items 

	Unique ID
	Title

	
	


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

	Unique ID
	Title
	Nature of relationship

	800083
	Additional MTC enhancements for LTE
	Enhancements over the Rel-16 LTE-MTC features

	800084
	Additional enhancements for NB-IoT
	Enhancements over the Rel-16 NB-IoT features


3
Justification

3GPP Release 13 introduced the Narrowband Internet of Things (NB-IoT) radio access technology to provide Internet of Things (IoT) services to massive numbers of devices using a system bandwidth as narrow as 200 kHz. Release 13 also introduced LTE-based bandwidth-reduced low-complexity (BL) and coverage-enhanced (CE) UEs to address the requirements from more demanding machine-type communications (MTC) and internet-of-things (IoT) applications. Building on these NB-IoT and LTE-MTC UEs, Releases 14, 15, and 16 have added many important enhancements.
NB-IoT and LTE-MTC have been commercial successes, and the number of deployed networks and the volume of connected devices are undergoing a steady growth. To support this growth NB-IoT and LTE-MTC are in Release 17 enhanced to further improve the network operation and efficiency in a range of areas outlined in section 4.

Improved downlink scheduling flexibility can improve spectral efficiency for both LTE-M and NB-IoT and potentially also for other (LTE or NR) traffic in case of in-band operation. It is important that the physical downlink control channel (MPDCCH/NPDCCH) itself can be transmitted efficiently and that the physical data channels can be scheduled at the time when the required resources are available and with the most efficient modulation and coding scheme.

LTE-M and NB-IoT networks need to manage a growing number of connected devices efficiently. Transmissions that use large numbers of repetitions for coverage enhancements can cause excessive resource usage and inter-cell interference if they use the wrong power or repetition levels. Transmissions with the wrong power level or wrong repetition level may also cause unnecessary UE power consumption.
If an LTE-M or NB-IoT UE needs to spend time acquiring paging messages intended for other UEs, its battery may drain quickly. It would be good to avoid this at least for UEs which are essentially stationary, by preventing these UEs acquiring the paging messages intended for UEs for which the network has escalated paging to other cells than the last known cell. 
Another aspect that can be improved when the number of connections grow is to enable system information update in connected mode without need to release all impacted UEs to idle mode, which can be highly inefficient especially if many UEs are affected. Furthermore, there are some features, such as VoLTE support in LTE-M, during which interruption of the service is highly undesirable. SI update in connected is more efficient also for other features which require relatively frequent configuration changes. Moreover, the use cases where UEs stay longer in connected mode are expected to become more frequent, e.g. transmission of firmware updates.
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The objective is to specify the following set of improvements for machine-type communications for NB-IoT FDD and BL/CE UEs. The improvements are for both NB-IoT FDD and BL/CE UEs unless otherwise stated. Foreseen working group impacts are indicated in square brackets.
Improved DL scheduling flexibility for high spectral efficiency:
· Introduce additional NPDCCH time offsets and scheduling delays in NB-IoT [R1, R2]
· E.g. with respect to NPDCCH-related parameters alpha and k0
· Introduce additional MPDCCH time offsets for BL/CE UEs [R1, R2]
· E.g. MPDCCH offset similar to DRX offset
· Support higher PDSCH code rates in 1-6 PRBs for BL/CE UEs [R1, R2, R4]
· E.g. similar MCS-to-TBS mapping as for PUSCH in Rel-14
Minimization of interference and resource waste in UL:

· Reduce interference and resource waste for (N)PRACH [R2, R4]
· Prevent (N)PRACH coverage enhancement level ramping for UE with high (N)RSRP
· Improve (N)PRACH time domain distribution for mobile-terminated access
· Support closed-loop UL power control and PHR in connected mode in NB-IoT [R1, R2, R4]
· UL transmit power control command in DCI
· Power headroom report in connected mode
Further UE power saving through efficient procedures:

· Introduce means for UE to differentiate between paging in last known cell and escalated paging [R2, R3]
· Differentiate if paging is escalated, e.g. via configuring separate time/frequency resources or RNTI
· Support system information notification and acquisition in connected mode [R2]
· Support providing system information in connected mode through dedicated and/or broadcast signaling without releasing UEs to idle mode
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: 
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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

	
	
	
	
	
	


	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
	Introduction of enhancements
	RAN #xx
	Core part

	36.211
	Introduction of enhancements
	RAN #xx
	Core part

	36.212
	Introduction of enhancements
	RAN #xx
	Core part

	36.213
	Introduction of enhancements
	RAN #xx
	Core part

	36.214
	Introduction of enhancements
	RAN #xx
	Core part

	36.300
	Introduction of enhancements
	RAN #xx
	Core part

	36.302
	Introduction of enhancements
	RAN #xx
	Core part

	36.304
	Introduction of enhancements
	RAN #xx
	Core part

	36.306
	Introduction of enhancements
	RAN #xx
	Core part

	36.321
	Introduction of enhancements
	RAN #xx
	Core part

	36.331
	Introduction of enhancements
	RAN #xx
	Core part

	36.101
	Introduction of enhancements
	RAN #xx
	Core part

	36.104
	Introduction of enhancements
	RAN #xx
	Core part

	36.133
	Introduction of enhancements
	RAN #xx
	Core part

	36.413
	Introduction of enhancements
	RAN #xx
	Core part

	36.423
	Introduction of enhancements
	RAN #xx
	Core part

	36.101
	Introduction of enhancements
	RAN #xx + 2
	Performance part

	36.104
	Introduction of enhancements
	RAN #xx + 2
	Performance part

	36.133
	Introduction of enhancements
	RAN #xx + 2
	Performance part
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