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7.3.4 Study on Provision of Low-cost MTC UEs based on LTE

SID in RP-121441.

Identification of potential solutions targeting a 20dB improvement compared to “normal” LTE UEs.

R1-130779
Way forward on Required System Functionality
Huawei, HiSilicon, Ericsson, ST-Ericsson, CATT, GDBB, MediaTek, ZTE, Alcatel-Lucent, ASB, Sony Europe 

Agreements:
· Channels that may not be required and require no significant analysis or evaluation in the SI include

· PHICH

· PCFICH

Agreements:
· Other channels will require further evaluation and/or analysis in the SI

· SCH

· PBCH (or equivalent for system information)

· PRACH

· (E)PDCCH/PUCCH (may or may not be required)

· PDSCH/PUSCH

Agreements:
· Following table will be captured in updated TR – Prakash (Vodafone)
Table X: Possible link-level solutions for coverage enhancement for physical channels and signals
	Channels/Signals
Solutions 
	PSS/SSS
	PBCH
	PRACH
	(E)PDCCH
	PDSCH/

PUSCH
	PUCCH
	Reference Signals

	PSD boosting
	x
	x
	x
	x
	x
	x
	x

	Relaxed requirement
	x
	
	x
	
	
	
	

	Design new channels/signals
	x
	x
	x
	x
	x
	
	x

	Repetitions/TTI bundling
	
	x
	x
	x
	x
	x
	

	Low rate coding
	
	x
	
	x
	x
	x
	

	Retransmission
	
	
	
	x
	x
	
	

	Spreading
	
	x
	
	x
	x
	x
	

	RLC segmentation
	
	
	
	
	x
	
	


Note: These link-level techniques will be described in Section 9.4
Coverage improvement technique

· SS

R1-130018
Performance evaluation and analysis on coverage improvement for low cost MTC
Huawei, Hisilicon
Section 2.1 only
R1-130053
Coverage improvement analysis for low-cost MTC UEs
CATT
Section 3.1 only
R1-130219
Coverage results and analysis of PSS/SSS for MTC UEs
MediaTek Inc.
R1-130489
Coverage Improvement Performance Results for MTC UEs
Nokia Siemens Networks, Nokia

R1-130705
Sync acquisition for MTC coverage enhancements
Ericsson,ST-Ericsson

Revision of R1-130560
Observations:
· From provided evaluation results, it seems that coverage enhancement requirement for SS can be achieved by
· Longer acquisition time
· Further study until the next meeting to confirm the “longer acquisition time”
· Additional performance evaluation could be helpful for initial acquisition  and re-acquisition
R1-130194
Proposals on Down Link Coverage Enhancement for Low Cost MTC
New Postcom
R1-130198
Required system functionality TP for TR 36.888 on coverage improvement
ZTE
Section 2.1 only

R1-130200
Text proposal on Coverage Improvement Analysis of Physical channels and Signal for TR36.888
ZTE

Section 2.1 only

R1-130218
On required system functionalities for MTC UEs operating in enhanced coverage mode
MediaTek Inc.

Section 2.1 only

R1-130294
Coverage improvement techniques for low-cost MTC Ues
Samsung

R1-130423
Physical channels coverage enhancements for MTC
Renesas Mobile Europe Ltd

R1-130462
Feasibility of coverage extension of physical channels for MTC devices
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

· PBCH
R1-130017
Coverage enhancement for physical channels and signals for low-cost MTC
Huawei, Hisilicon
Section 2.1, 2.4 only
R1-130195
Evaluations on Time Domain Repetition for Low Cost MTC
New Postcom

Section 3 only

R1-130423
Physical channels coverage enhancements for MTC
Renesas Mobile Europe Ltd

R1-130462
Feasibility of coverage extension of physical channels for MTC devices
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-130561
System information for MTC coverage enhancements
Ericsson,ST-Ericsson

R1-130151
Coverage Enhancement for MTC Devices
ITRI
Observations:
· Further analysis/evaluation is needed until the next meeting for PBCH by focusing on
· Repetition/Low rate coding/Spreading

· Note that repetition only can happen during 40 msec period assuming existing MIB
· Design new PBCH and/or new contents for some or all system information
· PSD boosting

R1-130108
Considerations on the issues of Low-cost MTC UEs based on LTE
Fujitsu
Section 2.2 only

R1-130194
Proposals on Down Link Coverage Enhancement for Low Cost MTC
New Postcom
R1-130198
Required system functionality TP for TR 36.888 on coverage improvement
ZTE
Section 2.2 only

R1-130200
Text proposal on Coverage Improvement Analysis of Physical channels and Signal for TR36.888
ZTE

Section 2.2 only
R1-130218
On required system functionalities for MTC UEs operating in enhanced coverage mode
MediaTek Inc.

Section 2.2 only

R1-130263
Cell Acquisition and Reference Signals for Coverage Limiting MTC UEs
LG Electronics
R1-130294
Coverage improvement techniques for low-cost MTC Ues
Samsung
· PRACH

R1-130053
Coverage improvement analysis for low-cost MTC UEs
CATT

R1-130171
MTC Traffic Overloading and Related Impacts
Fujitsu
R1-130218
On required system functionalities for MTC UEs operating in enhanced coverage mode
MediaTek Inc.

Section 2.3 only
R1-130489
Coverage Improvement Performance Results for MTC UEs
Nokia Siemens Networks, Nokia

Observations:
· Further analysis/evaluation is needed until the next meeting for PRACH by focusing on
· Relaxed requirements

· FFS: Loosen the detection threshold at eNB

· FFS: Change the false detection probability at eNB
· Design new PRACH, e.g., 

· Longer repetition compared to existing PRACH
· Longer sequence compared to existing PRACH
· PSD boosting/smaller bandwidth  occupation compared to existing PRACH
· PRACH can be used to inform eNB the amount of coverage enhancement a low cost MTC UE needs
R1-130017
Coverage enhancement for physical channels and signals for low-cost MTC
Huawei, Hisilicon
Section 2.2 only
R1-130108
Considerations on the issues of Low-cost MTC UEs based on LTE
Fujitsu
Section 2.1 only
R1-130196
UL Cell Coverage improvement for low cost MTC
New Postcom

Section 5 only

R1-130198
Required system functionality TP for TR 36.888 on coverage improvement
ZTE
Section 2.4 only

R1-130200
Text proposal on Coverage Improvement Analysis of Physical channels and Signal for TR36.888
ZTE

Section 2.3 only

R1-130294
Coverage improvement techniques for low-cost MTC Ues
Samsung

R1-130423
Physical channels coverage enhancements for MTC
Renesas Mobile Europe Ltd

R1-130462
Feasibility of coverage extension of physical channels for MTC devices
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

· PDSCH/PUSCH

R1-130018
Performance evaluation and analysis on coverage improvement for low cost MTC
Huawei, Hisilicon
Section 2.2 only
R1-130063
Text proposal for MTC coverage improvement through combined code spreading and tti bundling
Sierra Wireless

R1-130237
Coverage enhancement by downlink power-density boosting for low-cost MTC UEs
Sony
R1-130263
Cell Acquisition and Reference Signals for Coverage Limiting MTC UEs
LG Electronics
R1-130353
Discussion on coverage improvement for MTC
China Telecom

Section 2 only

R1-130590
Evaluation for MTC coverage 
Qualcomm Inc.

R1-130053
Coverage improvement analysis for low-cost MTC UEs
CATT

R1-130064
Text proposal for MTC coverage improvement through limiting the number of sub-carriers per resource block 
Sierra Wireless

R1-130194
Proposals on Down Link Coverage Enhancement for Low Cost MTC
New Postcom

Section 2.3 only
R1-130195
Evaluations on Time Domain Repetition for Low Cost MTC
New Postcom

Section 2 only
R1-130196
UL Cell Coverage improvement for low cost MTC
New Postcom

Section 3 only
R1-130198
Required system functionality TP for TR 36.888 on coverage improvement
ZTE
Section 2.5, 2.7 only

R1-130200
Text proposal on Coverage Improvement Analysis of Physical channels and Signal for TR36.888
ZTE

Section 2.5 only

R1-130218
On required system functionalities for MTC UEs operating in enhanced coverage mode
MediaTek Inc.

Section 2.5 only

R1-130220
Coverage analysis of PDSCH and enhancement techniques for MTC UEs
MediaTek Inc.

R1-130294
Coverage improvement techniques for low-cost MTC Ues
Samsung

R1-130357
MTC coverage improvement through precoding of spreading code
Institute for Information Industry (III)

R1-130423
Physical channels coverage enhancements for MTC
Renesas Mobile Europe Ltd

R1-130462
Feasibility of coverage extension of physical channels for MTC devices
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-130489
Coverage Improvement Performance Results for MTC UEs
Nokia Siemens Networks, Nokia

R1-130562
Data transmission for MTC coverage enhancements
Ericsson,ST-Ericsson

· (e)PDCCH
R1-130053
Coverage improvement analysis for low-cost MTC UEs
CATT

R1-130065
Text proposal for MTC PDCCH coverage improvement through blind HARQ combining
Sierra Wireless

R1-130198
Required system functionality TP for TR 36.888 on coverage improvement
ZTE
Section 2.3, 2.6 only

R1-130200
Text proposal on Coverage Improvement Analysis of Physical channels and Signal for TR36.888
ZTE

Section 2.4 only

R1-130218
On required system functionalities for MTC UEs operating in enhanced coverage mode
MediaTek Inc.

Section 2.4 only

R1-130221
Coverage analysis of downlink control channel and enhancement techniques for MTC UEs
MediaTek Inc.

R1-130294
Coverage improvement techniques for low-cost MTC Ues
Samsung

R1-130423
Physical channels coverage enhancements for MTC
Renesas Mobile Europe Ltd

R1-130462
Feasibility of coverage extension of physical channels for MTC devices
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-130489
Coverage Improvement Performance Results for MTC UEs
Nokia Siemens Networks, Nokia

R1-130194
Proposals on Down Link Coverage Enhancement for Low Cost MTC
New Postcom

Section 2.2 only
· PUCCH
R1-130017
Coverage enhancement for physical channels and signals for low-cost MTC
Huawei, Hisilicon
Section 2.3 only
R1-130108
Considerations on the issues of Low-cost MTC UEs based on LTE
Fujitsu
Section 2.3 only

R1-130196
UL Cell Coverage improvement for low cost MTC
New Postcom

Section 4 only

R1-130200
Text proposal on Coverage Improvement Analysis of Physical channels and Signal for TR36.888
ZTE

Section 2.6 only

R1-130218
On required system functionalities for MTC UEs operating in enhanced coverage mode
MediaTek Inc.

Section 2.6 only

R1-130294
Coverage improvement techniques for low-cost MTC Ues
Samsung

R1-130462
Feasibility of coverage extension of physical channels for MTC devices
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-130489
Coverage Improvement Performance Results for MTC UEs
Nokia Siemens Networks, Nokia

· Overall

R1-130199
Text Proposal on concepts for coverage improvement for TR 36.888
ZTE
R1-130353
Discussion on coverage improvement for MTC
China Telecom

Section 3 only

R1-130372
Uplink coverage enhancement for MTC
NEC Group

R1-130589
Coverage enhancement techniques for MTC
Qualcomm Inc.

R1-130590
Evaluation for MTC coverage 
Qualcomm Inc.

Evaluation assumption

R1-130463
Channel characteristics and channel estimation for extended coverage MTC
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-130704 
Channel models for MTC coverage enhancements
Ericsson,ST-Ericsson

Revision of R1-130559
R1-130778
Way forward on simulation assumptions for data channel
Huawei, HiSilicon, MediaTek Inc., CATT, ZTE, Ericsson, ST-Ericsson, Qualcomm

Agreements:
Simulation assumptions on PDSCH
	Parameter
	Value

	System bandwidth
	10MHz

	Frame structure
	FDD or TDD

	UL-DL configuration
	0

	Carrier frequency
	2.0 GHz for FDD/ 2.6GHz for TDD

	Antenna configuration
	2x2, low correlation for FDD; 8x2, low correlation for TDD for TDD

	Channel model
	EPA, Ricean channel model with K = 10 as optional

	Doppler spread
	1Hz, Round-shaped Doppler spectrum as optional

	MCS
	0
Note: We need to satisfy the traffic requirements agreed before

	Number of DL RBs
	6, 1 as optional value
Note: We need to satisfy the traffic requirements agreed before

	Transmission mode
	TM2

	Frequency tracking error
	100Hz or 20Hz

	Performance target
	10% iBLER

	Channel estimation
	Realistic multiple subframes channel estimation & ideal channel estimation, filter length should be indicated
Note that one subframe channel estimation is not precluded

	The minimum required SINR
	-19.3dB for FDD; -25.3 dB for TDD

	Output
	The amount of repetitions and spectrum efficiency as well as other techniques to achieve performance target

At the minimum required SINR


Simulation assumptions on PUSCH
	Parameter
	Value

	System bandwidth
	10MHz

	Frame structure
	FDD or TDD

	UL-DL configuration
	0

	Carrier frequency
	2.0 GHz for FDD/ 2.6GHz for TDD

	Antenna configuration
	1x2, low correlation for FDD; 1x8, low correlation for TDD

	Channel model
	EPA, Ricean channel model with K = 10 as optional

	Doppler shift
	1Hz, Round-shaped Doppler spectrum as optional

	TBS
	Should be provided
Note: We need to satisfy the traffic requirements agreed before

	Number of UL RBs
	1, 2 as optional 
Note: We need to satisfy the traffic requirements agreed before

	Transmission mode
	TM1

	Frequency tracking error
	100Hz or 20Hz

	Performance target
	10% iBLER

	Channel estimation
	Realistic multiple subframes channel estimation & ideal channel estimation, filter length should be indicated.

	The minimum required SINR
	-24.3dB for FDD; -30.3 dB for TDD

	Output
	The amount of repetitions and spectrum efficiency as well as other techniques to achieve performance target

at the minimum required SINR


· Prepare new Tdoc with above assumptions until Thursday– Huawei (Ning Bo)

R1-130787
Simulation assumptions for data channel 
Huawei, HiSilicon, MediaTek Inc., CATT, ZTE, Ericsson, ST-Ericsson, Qualcomm


R1-130169
MTC Traffic Model/Characteristics concerning Large Scale Events
Fujitsu

R1-130238
Progressing coverage extension evaluations for low-cost MTC UEs
Sony

TR update
R1-130660
Update to TR 36.888 to include agreements from RAN1#71
Vodafone Group
R1-130780
Text proposal for TR 36.888 on coverage improvement
Huawei, Ericsson, ZTE, HiSilicon, ST-Ericsson, LG Electronics
Revision of R1-130016
· Discuss offline until Friday based on R1-130780 – Huawei (Brian) /Mediatek (Jeff)

Observation:

· FFS until the next meeting: whether or not to capture small cell enhancement specific to the coverage enhancement in TR Section 9.4.1

R1-130054
Text proposal on coverage improvement for low-cost MTC UEs
CATT

R1-130264
Text Proposal on Coverage Enhancement for a MTC UE
LG Electronics






