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

Updated SID in RP-121441.

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

TR update
R1-124704
Text proposal for TR 36.888 on coverage improvement
Huawei, HiSilicon
R1-124887
General considerations on coverage enhancements for MTC
Ericsson, ST-Ericsson
Conclusion:
· Discuss offline updated TR section heading considering R-124704 as a starting point until Friday. – Brian (Huawei) 
R1-125239 
Low-cost MTC Traffic Models and Characteristics
Fujitsu

Revision of R1-124965
R1-124703
Text proposal for TR 36.888 to align with the updated SID on low cost MTC
Huawei, HiSilicon
Agreement:
· Agreed text proposal in R1-124703 in principle
· Continue offline about latency and the number of UEs based on SID until Friday
R1-124741
Coverage expansion trade-offs concerning small packet data transmitted by Low-Cost MTC devices
Fujitsu

R1-124934
Coverage improvement for low-cost MTC UEs based on LTE
Samsung

R1-125209
Revision to 3GPP TR  36.888 to include aspects for of coverage improvement study.
Vodafone Group

Link budget
R1-124705
Solutions on coverage improvement for low cost MTC
Huawei, HiSilicon

Section 2 only

R1-125018
Coverage Improvement for MTC UEs
Nokia Siemens Networks, Nokia

Section 2 only

R1-125038
Introduction to coverage aspects of low cost MTC UEs
Sony Europe Limited

R1-125120
Coverage enhancement techniques for MTC
Qualcomm Inc.

Section 2.2 only

Agreement:
· Following sentences will be captured in updated TR – Prakash (Vodafone)

An additional coverage requirement of a 20dB improvement in comparison to “category 1 UEs” is targeted. Table 9.2.1-1 lists the MCL table for category 1 UEs.
Table 9.2.1-1 Summary of MCL from Table 5.2.1.2-2 and Table 5.2.1.2-3 in Section 5.2.1.2 (unit:dB)

	Physical channel name
	PUCCH (1A)
	PRACH
	PUSCH
	PDSCH
	PBCH
	SCH
	PDCCH (1A)

	MCL (FDD)
	147.2
	141.7
	140.7
	145.4
	149.0
	149.3
	146.1

	MCL (TDD)
	149.4
	146.7
	147.4
	148.1
	149.0
	149.3
	146.9

	Note1: eNB is assumed with 2 Tx and 2 Rx in FDD systems.

Note2: eNB is assumed with 8 Tx and 8 Rx in TDD systems.

Note 3: PHICH is neglected and the function of PHICH can be implemented by PDCCH in case of cell edge.


From Table 9.2.1-1, it can be expected when the amount of coverage improvement becomes larger, all channels listed in Table 9.2.1-1 need to be improved. For example, if the amount equals 20dB, all uplink and downlink channels need to be enhanced because the gap between maximum MCL and minimum MCL is 8.6 dB for FDD and 2.7dB for TDD. 

Given that single receive RF and bandwidth reduction might be used for MTC UEs, and these techniques would decrease downlink coverage, additional coverage improvement needs to be considered to compensate this coverage loss. 

Assuming an x dB coverage improvement is desired, the limiting channel from Table 9.2.1-1 with the minimum MCL will need to be improved by x dB. Note that x dB coverage improvement is with respect to category 1 UE at the data rate of 20 kbps. The other channels will require less improvement, with the overall amount of compensation equal to x dB reduced by the difference between the MCL and the minimum MCL. The overall amount of compensation should also include the application of low cost MTC techniques: single receive RF chain would require additional coverage compensation for all downlink channels, and reduction of maximum bandwidth may require additional coverage compensation for the (E)PDCCH and PDSCH.
R1-124793
Discussion on coverage improvement for MTC
China Telecom

Section 2 only

R1-124811
Discussion on coverage improvement for low cost MTC terminals
Intel Corporation

Section 2.1 only

R1-124889
Initial link budget analysis for coverage enhancements for MTC
Ericsson, ST-Ericsson

R1-124942
Coverage enhancement analysis and techniques for MTC devices
MediaTek Inc.

Section 2.1 only

R1-125140
Discussion on potential solutions for low-cost MTC UEs 20dB coverage enhancement
CATR

Section 2 only

R1-125148
Extended Coverage Mode for LTE 
Motorola Mobility

Coverage improvement technique

R1-124706
Performance evaluation and analysis on coverage improvement for low cost MTC
Huawei, HiSilicon

R1-125247
Analysis of coverage improvement for low-cost MTC LTE UEs
CATT
Revision of R1-124772
R1-124829
Coverage improvement techniques for low cost MTC Ues
ZTE

R1-124888
Required functionality for coverage enhancements for MTC
Ericsson, ST-Ericsson

R1-124942
Coverage enhancement analysis and techniques for MTC devices
MediaTek Inc.

Section 2.2, 2.3, 2.4, 2.5, 2.6 only

R1-125120
Coverage enhancement techniques for MTC
Qualcomm Inc.

Section 2.1, 2.3 only

R1-125082
MTC coverage improvement through variable TTI bundling and variable length code spreading 
Sierra Wireless

R1-125083
PUSCH coverage improvement through limiting the number of sub-carriers per resource block 
Sierra Wireless

Conclusion:

· Continue offline until Friday about coverage improvement techniques – Brian (Huawei)

Possible Observation:

· Followings can be considered as coverage improvement techniques

· Repetition/retransmission/spreading/low rate coding
· Power boosting

· Relay/repeater/meshes or external antennas, site densification
· System-level solution (BF, CoMP, ICIC, MBSFN transmission)

· Relax requirement (e.g., acquisition time, longer averaging time)

Conclusion:

Continue offline until Friday about body of updated TR except for link budget analysis – Brian (Huawei)
R1-124705
Solutions on coverage improvement for low cost MTC
Huawei, HiSilicon

Section 3, 4 only

R1-124793
Discussion on coverage improvement for MTC
China Telecom

Section 3 only

R1-124811
Discussion on coverage improvement for low cost MTC terminals
Intel Corporation

Section 2.2, 2.3 only

R1-124883
Potential solutions for improved coverage for MTC UEs
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
R1-124951
Discussion on coverage improvement for low cost MTC
New Postcom

R1-124967
Coverage extension for low-cost MTC Ues
Institute for Information Industry (III)

R1-124993
Discussion on Coverage Enhancement for a low-cost MTC UE
LG Electronics

R1-125018
Coverage Improvement for MTC UEs
Nokia Siemens Networks, Nokia

Section 3 only

R1-125039
Coverage improvement techniques for low cost MTC UEs
Sony Europe Limited

R1-125094
Coverage extension techniques with low rate data services for Low-Cost UE's based on LTE
InterDigital

R1-125095
Control and user plane operation with low rate data services for Low-cost UE's based on LTE
InterDigital

R1-125096
Text proposal to 36.888 on control and user plane protocol aspects with low rate MTC data services
InterDigital

R1-125121
System evaluation for MTC coverage 
Qualcomm Inc.
R1-125140
Discussion on potential solutions for low-cost MTC UEs 20dB coverage enhancement
CATR

Section 3 only
R1-125195
Coverage Enhancement for Low-cost MTC Ues
HTC

R1-125204
Coverage Extenssion for MTC UEs
General Dynamics Broadband

R1-125205
Requirements for coverage improvement to MTC devices
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
Others
R1-125023
Power consumption analysis (Methodology for performance evaluation)
ITRI
R1-125163
Further considerations on reduction of maximum bandwidth for low cost MTC
Huawei, HiSilicon







