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12.1
3GPP™ Work Item Description

For guidance, see 3GPP Working Procedures, article 39; and 3GPP TR 21.900.
Comprehensive instructions can be found at http://www.3gpp.org/Work-Items
Title: 
New WID on Radio Interface Enhancements for EC-GSM-IoT
Acronym: CIoT_EC_GSM_Enh

Unique identifier: 

 NOTE:
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:

	This WID includes a Core part
	X

	This WID includes a Performance part
	X


1
3GPP Work Area

	x
	Radio Access

	
	Core Network

	
	Services


2
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

	690006
	Extended Coverage GSM (EC-GSM) for support of Cellular Internet of Things
	Rel-13 Work item


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.

2.3.3
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

In Release 13, normative work related to the work item CIoT_EC_GSM was carried out and the EC-GSM-IoT feature included to the specifications. The EC-GSM-IoT feature provides extended coverage and longer battery lifetime for Cellular IoT devices. Among other improvements EC-GSM-IoT achieves the extended coverage majorly by utilizing blind physical layer transmissions of radio packets for all logical channels.
As per the latest EC-GSM-IoT specifications, the blind physical layer transmissions required for higher coverage class traffic channels are mapped to 4 consecutive timeslots within a TDMA frame as a basic mapping and are extended across TDMA frames for further improved coverage performance. This scheme requires the base station to reserve minimum 4 PDCH for EC operation in connected mode. However, in case the base station operates with limited resources (e.g. single carrier base station) or with a limited PS territory, allocation of 4 PDCHs for EC operation may be challenging if currently operated services (voice, SMS, low rate PS data) need as well to be supported by this base station. Moreover, if the PDCH resources for EC operation are reduced to lower than 4 PDCHs, operation of devices in higher coverage classes (CC2 to CC4) is not feasible with the designed coverage classes in Rel-13. In order to enable EC operation in such resource constraint situations, it is essential to identify alternative mappings of the blind physical layer transmissions for higher coverage classes which require lesser PDCH resources (e.g. 1 or 2 PDCHs only).
The MCL of EC-GSM-IoT low power devices (i.e. output power of 23 dBm) in uplink is 154 dB compared to the MCL of 164 dB for 33 dBm devices. To improve the MCL on uplink for these devices, a new coverage class mapping with increased number of repetitions and / or modified channel coding schemes for all uplink channels is required. 
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The objective is to specify radio interface enhancements for EC-GSM-IoT, that allow 

· use of alternative mappings of blind physical layer transmissions for higher coverage classes of EC-PDTCH/EC-PACCH, 

· MCL improvement targeting at least 3 dB for low power devices (i.e. 23 dBm) on all uplink channels.
The work will consider/assess the following changes while avoiding any impacts to BTS hardware and significant impact to MS hardware as well as minimizing impacts to the battery life time:
· Defining alternative mappings for blind physical layer transmissions for EC-PDTCH and EC-PACCH using dual PDCH resource(s) considering the impact on delay and throughput performance of the alternative mappings. The following mappings are subject to be specified on downlink and uplink.
· CC2 with allocation in 2 consecutive PDCH (CC2-2TS),
· CC3 with allocation in 2 consecutive PDCHs (CC3-2TS),
· CC4 with allocation in 2 consecutive PDCHs (CC4-2TS),
-  
and further dual PDCH resource mappings, e.g., the use of Overlaid CDMA and compact burst mapping if need is identified.

· New coverage class for uplink channels to improve the coverage performance of low power devices including at least:
· design of new channel coding schemes for EC-PDTCH and EC-PACCH uplink channels with increased number of blind physical layer transmissions with allocation in 2 and 4 consecutive PDCHs.

· definition of an increased number of blind physical layer transmissions for 2TS EC-RACH, investigation on modified channel coding and alternative burst types with predefined longer synchronization sequences for improved coverage performance for EC-RACH channel.

4.2
Objective of Performance part WI
NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.
The objective is to specify the performance requirements for radio interface enhancements for EC-GSM-IoT.
4.3
RAN time budget proposal

NOTE:
For WIs/SIs under RAN WG5 leadership this section is not filled out. Otherwise:
For a not yet approved WI/SI the rapporteur has to fill out the last row of the table(s) below up to the target date of the WI/SI (if necessary add further tables): Indicate the number of time units (1 TU ~ 2h), i.e. one value for each session/field. If no time unit is needed, leave the field empty.
For WI/SI already approved in the past, the tables below will no longer be updated in the WI/SI description (i.e. the tables reflect the status of the initial approval). But changes can be proposed in the status report of the WI/SI.
For WIs/SIs related to UMTS/LTE: 

	RAN #73
Q4/2016
RAN #74

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf
	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF Perf
	R4RD Perf

	86bis
	86bis
	95bis
	95bis
	95bis
	93bis
	80bis
	80bis
	80bis
	80bis
	87
	87
	96
	96
	96
	94
	81
	81
	81
	81

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


	RAN #74
Q1/2017
RAN #75

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	88
	88
	97
	97
	97
	95
	82
	82
	82
	82

	
	
	
	
	
	
	
	
	
	


L: LTE, U: UMTS, J: Joint, RD: RRM/demodulation
For WIs/SIs related to NR: 

	RAN #73
Q4/2016
RAN #74

	R1N
	R2N
	R3N
	R4N
	R1N
	R2N
	R3N
	R4N

	86bis
	95bis
	93bis
	80bis
	87
	96
	94
	81

	
	
	
	
	
	
	
	


	RAN #74
Q1/2017
RAN #75

	R1N
	R2N
	R3N
	R4N

	88
	97
	95
	82

	
	
	
	


For WIs/SIs related to RAN6:
	RAN #73
Q4/2016
RAN #74

	R6

	2

	5


	RAN #74
Q1/2017
RAN #75

	R6

	3

	5


NOTE:
In case further explanation of the time budget proposal is needed, then please explain this below.

additional comments to the time budget proposal:

5
Service Aspects

None
6
MMI-Aspects

None
7
Charging Aspects

None
8
Security Aspects

None
9
Impacts

	Affects:
	UICC apps
	ME
	AN
	CN
	Others

	Yes
	
	X
	X
	
	

	No
	X
	
	
	X
	X

	Don't know
	
	
	
	
	


10
Expected Output and Time scale

	New specifications  [If Study Item, one TR is anticipated]

	Spec No.
	Title
	1st rsp. WG
	2nd rsp. WG(s)
	Presented for information at plenary#
	Approved at plenary #
	Comments

	
	
	
	
	
	
	

	
	
	
	
	
	
	


NOTE:
If this is a RAN WID 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 Comments for each spec.
By default a new specs can only be new for one of both parts.

	Affected existing specifications  [None in the case of Study Items]

	Spec No.
	CR
	Subject of the CR
	Approved at plenary#
	Comments

	43.064
	
	General Packet Radio Service (GPRS);

Overall description of the GPRS radio interface;

Stage 2
	RAN#74

(December 2016)
	Core part

	44.018
	
	Mobile radio interface layer 3 specification;

Radio Resource Control (RRC) protocol
	RAN#75

(March 2017)
	Core part

	44.060
	
	General Packet Radio Service (GPRS);

Mobile Station (MS) - Base Station System (BSS) interface;

Radio Link Control / Medium Access Control (RLC/MAC) protocol
	RAN#75

(March 2017)
	Core part

	45.001
	
	Physical layer on the radio path; General description
	RAN#75 

(March 2017)
	Core part

	45.002
	
	Multiplexing and multiple access on the radio path
	RAN#75

(March 2017)
	Core part

	45.003
	
	Channel coding
	RAN#75 

(March 2017)
	Core part

	45.008
	
	Radio subsystem link control
	RAN#75

(March 2017)
	Core part

	24.008
	
	Mobile radio interface Layer 3 specification; Core network protocols; Stage 3
	RAN#75
(March 2017)
	Core part

RAN6 to send endorsed CR(s) to CT1 to agree them

	45.005
	
	Radio transmission and reception
	RAN#75

(March 2017)
	Perf. part

	51.021
	
	Base Station System (BSS) equipment specification; Radio aspects
	RAN#75 

(March 2017)
	Perf. part


NOTE:
If this is a RAN WID 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 Comments 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.

11
Work item rapporteur(s)
Srinivasan Selvaganapathy 
Company: Nokia
Email: Srinivasan.selvaganapathy@nokia.com
12
Work item leadership

3GPP RAN WG6

NOTE:
If this is a RAN WID including Core and Perf. part, then this WG specifies the WG leading the Core part.
RAN WG4 is by default leading the Perf. part.

13
Supporting Individual Members
	Supporting IM name

	Nokia

	Alcatel-Lucent Shanghai Bell

	ORANGE 

	Ericsson LM

	Sierra Wireless S.A.

	MediaTek Inc.
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2013-10-03 v1.14.0 removal of embedded help text
v1.13.2: adds tdoc header
v1.13.1: minor changes resulting from discussions at CT#41 & SA#41

v1.13.0: mods to enforce linkage amongst stages 1, 2, 3

draft mods Scarrone-Meredith 2008-07 ff

v1.12.1: removes revision marks following approval at SP-29
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v1.11.0: includes those changes from v1.8.0 agreed at SP-25.
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v1.9.0: a clean sheet

v1.8.0: includes comments from SA#24 

v1.7.0: includes comments from RAN, CN and T #24; also includes “early implementation” data

v1.6.0: includes comments made during review period prior to TSGs#24

v1.5.0: includes comments made at TSGs#23 (Phoenix)
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v1.2.0: 2002-07-04: "USIM" box changed to "UICC apps"

2003-05-28: spelling of “rapporteur” corrected

2002-07-04: "USIM" box changed to "UICC apps"
