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7.2.2. Low Cost & Enhanced Coverage MTC UE for LTE

WID in RP-130848
7.2.2.1. Remaining details of new UE category/type
Including response to LS R2-134596 and the simultaneous reception of common messages and unicast data.
R1-140024
Discussion on TBS and simultaneous reception between common messages and unicast data for new category UEs
Huawei, HiSilicon

R1-140353
Remaining details of new UE category/type
Samsung

R1-140497
Views on FFS on new UE category/type
Panasonic

R1-140583
Transport Block Size support in low-complexity MTC UEs
Sony

R1-140072
Remaining details of new UE category/type
CATT　

R1-140073
Downlink bandwidth reduction for new category/type UEs
CATT　

R1-140113
Remaining issues of new UE category/type for low cost & enhanced coverage MTC UE
Intel Corporation

R1-140150
Details of low cost MTC UE category
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-140237
Max TBS and simultaneous reception of common messages and unicast data
MediaTek Inc.

R1-140279
Remaining details of new UE category for low cost MTC
ZTE

R1-140301
Further discussion on details of new UE category/type
LG Electronics

R1-140445
Remaining details of UE category type
Qualcomm Inc.

R1-140518
Low Cost UE TBS and PRB limits discussion
Sierra Wireless

R1-140547
Low-Cost MTC UE Category 
NSN, Nokia

R1-140582
Remaining details of bandwidth reduction for low-complexity MTC UEs
Sony

R1-140639
Remaining issues on low-cost MTC Ues
Sharp

R1-140739
Maximum BCCH TBS for low cost MTC UE
Ericsson

R1-140740
Simultaneous reception in low cost MTC UE
Ericsson

R1-140741
Resource allocation for low cost MTC UE
Ericsson
R1-140865
Way forward on some issues for low complexity MTC UE
Vodafone Group
Agreement:

For PDSCH of the low complexity MTC UEs at least not in coverage enhancement:

· The maximum TBS shall be 1000 bits for unicast transmission on PDSCH.

· The maximum TBS shall be 2216 bits for data types referenced by SI-RNTI, P-RNTI, and RA-RNTI.

Prepare a reply LS to R1-140005 (Tim, Vodafone) – check on Thursday
R1-140980
DRAFT Reply to LS on mobility support for LC MTC UEs and MTC coverage enhancement Vodafone Group
Agreed in principle with the following updates:
· Remove the head regarding RAN2 related tdoc number

· CC RAN

· The following has been agreed in RAN1 for the low complexity MTC UE not in coverage enhancement.
· In actions to RAN2, further asking RAN2 whether there are issues to have 2216 bits for data types referenced by P- and RA-RNTI.

Update the LS by incorporating the above changes (Tim, Vodafone) Revisit on Friday.  R1-141028
Approved in R1-141029. 
Proposed working assumption
· For the low complexity MTC UEs, these UEs support 15-RB PDSCH assignment(?)/bandwidth(?)
· Revisit on Thursday
Proposed agreement:
· Scheduling and HARQ timing for PDSCH and PUSCH for the low complexity MTC UEs not in coverage enhancement are the same as other UE categories 
· Further discussion offline, revisit on Thursday
· Related issues: DL system bandwidth, PDSCH scheduling (dynamic, semi-static, predetermined), EPDCCH vs. PDCCH
R1-140981
Summary of further discussions on MTC low complexity UE

Vodafone Group
Send an LS to RAN2/RAN3 asking RAN2/RAN3 whether it is possible for an eNB to know whether a UE is TBS/bandwidth limited or not for paging and random access response – (Shin, ALU), check on Friday R1-141009
Approved in R1-141033. 
Agreement:
· # HARQ processes for MTC UEs not in coverage enhancements:

· Keep the same number of processes unchanged from Rel-11
· For HD-FDD, FFS
Email discussion  until March 14, 2014 on scheduling options for UEs not in coverage enhancements for broadcast and unicast channels, to further clarify tradeoffs of each option (refer to R1-140981) – Gustav, Sierra Wireless

7.2.2.2. Techniques for coverage improvement 
R1-140238
System information transmission in coverage enhancement mode
MediaTek Inc.

R1-140498
Proposal of common coverage enhanced subframe length
Panasonic

R1-140499
Attempt of the summary of the email discussion on the handling on PRACH for enhanced coverage mode
Panasonic
7.2.2.2.1. PBCH 

Defining the repetition burst within the 40ms PBCH cycle and the configuration of transmission across 40ms cycles.
R1-140025
Details on PBCH repetitions for coverage enhancement
Huawei, HiSilicon

R1-140074
Further discussion on PBCH coverage improvement for MTC UEs
CATT　

R1-140114
Coverage improvement for PBCH
Intel Corporation

R1-140151
Coverage enhancement for PBCH
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-140188
PBCH and System Information Support for Coverage Enhanced (CE) Devices
Fujitsu

R1-140223
PBCH Coverage Improvement for MTC Devices
HTC

R1-140280
PBCH Coverage Enhancement for MTC UEs
ZTE

R1-140281
Discussion on SIB Coverage Improvement for MTC UEs
ZTE

R1-140302
PBCH transmission for MTC coverage enhancement
LG Electronics

R1-140303
Evaluation on PBCH coverage enhancement for MTC
LG Electronics

R1-140354
PBCH Coverage Enhancements for MTC UEs
Samsung

R1-140446
PBCH channel design for MTC coverage enhancements
Qualcomm Inc.

R1-140500
PBCH coverage enhancement for low cost MTC
Panasonic

R1-140519
MIB and SIB Acquisition Time Discussion and Guidance
Sierra Wireless

R1-140520
2X PBCH Repetition (option 1) Results and Evaluation
Sierra Wireless

R1-140548
PBCH Coverage Enhancement
NSN, Nokia

R1-140648
PBCH Coverage Enhancement for MTC UE
InterDigital

R1-140742
System information for enhanced coverage MTC UE
Ericsson

7.2.2.2.2. PRACH
Including PRACH resource multiplexing, starting level selection, and the necessity of power ramping.
R1-140026
Considerations on PRACH repetition levels and power adjustment of PRACH transmission
Huawei, HiSilicon

R1-140027
PRACH resource multiplexing to support low cost MTC and coverage enhancement
Huawei, HiSilicon

R1-140075
Remaining details on PRACH coverage improvement for MTC UEs
CATT　

R1-140115
Coverage improvement for PRACH
Intel Corporation

R1-140152
Details of PRACH preamble coverage enhancement
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-140153
Coverage enhancement for RACH messages
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-140189
PRACH Support for Coverage Enhanced (CE) Devices
Fujitsu

R1-140190
Coverage Depth Signaling supporting Low Cost MTC devices
Fujitsu

R1-140278
PRACH Coverage Enhancement for MTC UEs
ZTE

R1-140304
PRACH transmission for MTC coverage enhancement
LG Electronics

R1-140305
RACH procedure for MTC coverage enhancement
LG Electronics

R1-140355
PRACH Coverage Enhancements for MTC UEs
Samsung

R1-140447
RACH channel design for MTC coverage enhancements
Qualcomm Inc.

R1-140549
PRACH Coverage Enhancement
NSN, Nokia

R1-140616
Discussion on multi-level PRACH coverage enhancement
NTT DOCOMO

R1-140640
On PRACH coverage enhancement for MTC UE
Sharp

R1-140649
PRACH Coverage Enhancement for MTC UE
InterDigital

R1-140743
Random access for enhanced coverage MTC UE
Ericsson

7.2.2.2.3. (E)PDCCH/PUCCH 
Including the necessity of (E)PDCCH scheduling PDSCH for SIB/Paging/RAR.
R1-140028
Discussion on issues for PDCCH coverage improvement
Huawei, HiSilicon

R1-140240
Analysis on (E)PDCCH search space design in coverage enhancement mode
MediaTek Inc.

R1-140029
Discussion on issues for PUCCH coverage improvement
Huawei, HiSilicon

R1-140076
Necessity of (E)PDCCH scheduling PDSCH for SIB/paging/RAR
CATT　

R1-140077
Details on (E)PDCCH coverage improvement for MTC UEs
CATT　

R1-140078
PUCCH coverage improvement details for MTC UEs
CATT　

R1-140116
Coverage improvement for (E)PDCCH and PUCCH
Intel Corporation

R1-140154
Coverage enhancement for (E)PDCCH
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-140155
Considerations for PUCCH in coverage enhancement
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-140239
On the need of (E)PDCCH for SIB. RAR and Paging
MediaTek Inc.

R1-140275
Discussion on PUCCH Coverage Improvement
ZTE

R1-140277
Discussion on (E)PDCCH Coverage Improvement
ZTE

R1-140306
(E)PDCCH transmission for MTC coverage enhancement
LG Electronics

R1-140307
Evaluation on PDCCH coverage enhancement for MTC
LG Electronics

R1-140308
UL channel transmission for MTC coverage enhancement
LG Electronics

R1-140356
PDCCH Coverage Enhancements for MTC UEs
Samsung

R1-140357
PUCCH Coverage Enhancements for MTC UEs
Samsung

R1-140415
(E-)PDCCH for enhanced coverage of low cost MTC
NEC

R1-140448
Coverage enhancements for (E)PDCCH/PUCCH
Qualcomm Inc.

R1-140483
Power consumption issue in monitoring PDCCH of enhanced coverage MTC UE
NEC

R1-140484
Method for saving battery power in monitoring PDCCH of enhanced coverage MTC UE
NEC

R1-140501
(E)PDCCH coverage enhancement for MTC
Panasonic

R1-140550
PDCCH Coverage Enhancement
NSN, Nokia

R1-140551
PUCCH Coverage Enhancement
NSN, Nokia

R1-140584
Necessity of PDCCH for common messages for coverage extended MTC UEs
Sony

R1-140585
(E)PDCCH candidates during MTC coverage extension repetition
Sony

R1-140586
Common search space RNTI handling in PDCCH repetition
Sony

R1-140617
RNTI handling in (E)PDCCH coverage enhancement
NTT DOCOMO

R1-140641
Discussion on PUCCH for MTC UEs in coverage enhanced mode
Sharp

R1-140673
MTC Coverage improvement for Control Channels
Motorola Mobility

R1-140744
On PDCCH/EPDCCH mapping for enhanced coverage MTC UE
Ericsson

R1-140745
On enhanced DCI coverage for MTC UE
Ericsson

R1-140746
On common control channels for enhanced coverage MTC UE
Ericsson

R1-140747
HARQ timing for enhanced coverage MTC UE
Ericsson
FFS at least the following issues:

· The set of aggregation level(s)
· The set of repetition level(s)

· The number of decoding candidate(s)

· The starting subframe for a decoding candidate

· Linkage of resources across subframes for a same decoding candidate

· Whether or not a same or different aggregation levels can be used in different subframes of a same decoding candidate

· Considering impact on other MTC UEs and normal UEs

R1-141030
PDCCH structure for MTC enhanced coverage
Vodafone Group
Agreement:
At least for unicast traffic:

· UE shall monitor more than one (E)PDCCH decoding candidate. 
· FFS whether or not UE shall monitor multiple total aggregated resources of (E)PDCCH decoding candidates 

· This is for illustration only:

· A Total Aggregated Resource (TAR) can be defined for a decoding candidate such that the TAR is given by Sum (ai) where i = 0…T-1, where T is repetition number and ai is the amount of resources in subframe i.  It is FFS whether ai is the same or different in different subframes.
· Whether or not multiple TARs are monitored by a UE is FFS.
· The UE shall use the same (E)PDCCH decoding candidate m with an aggregation level defined for each subframe within the repetition window.

· FFS whether or not the option of UE monitoring only a single aggregation level with a single repetition is excluded.
· FFS whether to use the current hashing function, or a new method, to determine the starting location of unicast search space at each subframe within the repetition window. This depends on collision probability between UEs in coverage enhancement mode and normal UEs in a cell.

· Study tradeoff and performance of the following options:

· Option 1: single (E)CCE aggregation level and multiple repetition levels
· Option 2: multiple (E)CCE aggregation levels and single repetition level

· Option 3: multiple (E)CCE aggregation levels and multiple repetition levels
· Examples of the options can be found in R1-141030

7.2.2.2.4. PDSCH/PUSCH
R1-140030
Coverage enhancements on PDSCH and PUSCH
Huawei, HiSilicon

R1-140079
Paging coverage improvement details for MTC UEs
CATT　

R1-140080
PDSCH/PUSCH coverage improvement for MTC UEs
CATT　

R1-140156
Coverage enhancement for PDSCH
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-140157
Coverage enhancement for PUSCH
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-140241
Discussion on CSI report in coverage enhancement
MediaTek Inc.

R1-140242
Discussion on HARQ realization for PUSCH in coverage enhancement
MediaTek Inc.

R1-140276
Discussion on PDSCH/PUSCH Coverage Improvement
ZTE

R1-140309
PDSCH transmission for MTC coverage enhancement
LG Electronics

R1-140358
PDSCH/PUSCH Coverage Enhancement for MTC UEs
Samsung

R1-140416
Frequency diversity transmission for enhanced coverage MTC
NEC

R1-140417
Uplink Reference Signal Enhancement for Low Cost MTC
NEC

R1-140449
Coverage enhancements for PDSCH/PUSCH
Qualcomm Inc.

R1-140552
PUSCH Coverage Enhancement
NSN, Nokia

R1-140674
MTC Coverage improvement for Data Channels
Motorola Mobility

R1-140748
Data transmission for enhanced coverage MTC UE
Ericsson
7.2.2.2.5. SS
R1-140413
Consideration on acquisition of SS and system information for coverage improvement
Intel Corporation

7.2.2.2.6. Other

R1-140081
Alternative mechanism to PCFICH and PHICH functionality
CATT　

R1-140117
Coverage improvement for PCFICH and PHICH
Intel Corporation

R1-140158
Consideration on coverage enhancement for PCFICH and PHICH
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-140205
Discussion on SIB coverage enhancement 
Huawei, HiSilicon

R1-140667
Considerations on simplified functionalities of PCFICH for low-cost MTC UEs
ITL Inc.

R1-140749
Mode selection for enhanced coverage MTC UE
Ericsson
