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1.1.1 Further LTE Physical Layer Enhancements for MTC
WID in RP-150492. 
R1-155108
Ongoing RAN1 work with possible higher layer impacts
Huawei, HiSilicon

R1-155118
How to define the extent of coverage enhancement
Huawei, HiSilicon
R1-150677
Clarification on the usage of normal coverage
Panasonic, Ericsson
1.1.1.1 Physical channel time and frequency relationships
R1-155289
Performance of MTC Frequency hopping with 2 vs 4 hops
NEC

R1-155024
HARQ aspects for MTC
Ericsson

R1-155025
Physical channel time and frequency relationships for MTC
Ericsson

R1-155026
Frequency hopping for MTC
Ericsson

R1-155109
On physical channel timing relationships
Huawei, HiSilicon

R1-155129
On frequency hopping granularity
Huawei, HiSilicon

R1-155130
Frequency Hopping for UEs in Coverage Enhancement
Nokia Networks

R1-155131
Timing Relationships for MTC
Nokia Networks

R1-155132
Retuning Gaps for MTC
Nokia Networks

R1-155133
Number of HARQ Processes for MTC
Nokia Networks

R1-155163
Remaining issues on HARQ timing for Rel-13 MTC UEs
CATT

R1-155164
HARQ process for Rel-13 MTC UEs
CATT

R1-155165
Physical channel frequency location design for Rel-13 MTC UEs
CATT

R1-155235
Frequency hopping patterns for MTC enhancement
ZTE

R1-155290
Details of the Frequency hopping schemes for LTE Rel-13 MTC
NEC

R1-155297
Remaining details of physical channel time-frequency relationships
Intel Corporation

R1-155298
On retuning time and measurement gaps for MTC UEs
Intel Corporation

R1-155332
Design of frequency hopping for MTC
Panasonic

R1-155333
MTC resource collision handling
Panasonic

R1-155360
Remaining details on frequency hopping pattern across narrowbands
LG Electronics

R1-155361
Remaining design on DL/UL HARQ timing
LG Electronics

R1-155362
Valid subframe for downlink and uplink transmission
LG Electronics

R1-155423
Frequency Hopping for Rel-13 Low Cost UEs
Samsung

R1-155425
DL/UL HARQ timing for low cost MTC UEs in enhanced coverage
Samsung

R1-155609
On Coverage Level, Coverage Enhancement Mode & Repetition Level in LC-MTC
Sony Corporation

R1-155610
Considerations on frequency hopping
Sony Corporation

R1-155633
Time Diversity and Number of HARQ Processes in CE
Marvell Switzerland

R1-155658
Further discussion on number of HARQ processes
Huawei, HiSilicon

R1-155704
Physical channel time and frequency relationship
Qualcomm Inc.

R1-155758
Valid time/frequency resource indication in eMTC
Panasonic Corporation

R1-155807
Frequency hopping for different channels for Rel-13 eMTC
Lenovo (Beijing) Ltd

R1-155808
Support of same subframe scheduling for Rel-13 eMTC
Lenovo (Beijing) Ltd

R1-155857
Further Details on Narrowband Configuration for MTC UE
INTERDIGITAL COMMUNICATIONS

R1-155858
Timing and Frequency Relationship for MTC UE
INTERDIGITAL COMMUNICATIONS

R1-155881
On Same Subframe Scheduling for LC-MTC
Sony Corporation

R1-155882
Considerations on Measurement Gaps for LC-MTC
Sony Corporation

R1-155920
Views on Time and Frequency Relationship between Physical Channels
NTT DOCOMO, INC.

R1-155921
Views on UL HARQ timing for Rel-13 low complexity MTC
NTT DOCOMO, INC.
R1-156119
WF on Narrowbands for MTC-SIB1 frequency hopping
NEC, InterDigital, Qualcomm, NTT DOCOMO, ZTE, Intel, Sierra Wireless
R1-156185
WF on SIB1bis Transmission
Nokia Networks, Ericsson 
Also supported by LGE

Agreement:

· MTC-SIB1 frequency hopping takes place between 2 or 4 narrowbands depending on the system bandwidth
· narrowbands = 2 for system BW of 12-50 RBs
· narrowbands = 4 for system BW of 51-110 RBs
· Confirm the working assumption that the mentioned narrowbands are determined based on cell ID and system bandwidth 
· FFS on how to handle the case if MTC-SIB1 overlaps with PBCH
· Confirm the working assumption that the hopping sequence between these narrowbands is determined based on cell ID and subframe index (and/or SFN)
R1-156169
Way Forward on DL HARQ timing
CATT, Ericsson, LGE, NEC, Panasonic, Sierra Wireless
Agreement:

· For DL cross-subframe scheduling Case 1 without repetition and with repetition, PDSCH (new and re-transmissions) starts from the second valid downlink subframe after the end of the corresponding transmitted M-PDCCH with the given repetition level
· FFS whether there is impact of UL scheduling for HD-FDD and if so, how, etc.
R1-156174
WF on UL/DL HARQ for MTC
Ericsson, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, Intel, Qualcomm
Also supported by Samsung, Verizon

Agreement:
· For HD-FDD, FD-FDD, and TDD, if the UE is operating with medium-to-large coverage enhancement 

· UE is expected to support no more than N=2 DL HARQ processes to receive unicast PDSCH

· UE is expected to support no more than M=2 UL HARQ processes to transmit PUSCH

· PDSCH HARQ operation for LC/CE UEs is asynchronous and adaptive 

· This is the same as in legacy operation

· Working assumption: PUSCH HARQ operation for LC/CE UEs is synchronous

· FFS adaptive and/or non-adaptive PUSCH HARQ retransmission for LC/CE UEs
Huawei/HiSilicon Comments: 

· It is important to maintain the scheduling opportunity during repetition for eMTC to make it applicable to more applications. There may be no cost reduction with 2 HARQ processes. NB-IoT will be available in Rel-13 for more efficient handling of low data rate applications. 
R1-156137
WF on Coverage Enhancement Mode
Sony, Panasonic, Huawei, HiSilicon, DoCoMo
Supported by LGE

Continue offline discussion
R1-156212
WF on Frequency Hopping Granularity for MTC
Ericsson, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

Proposal:

· It is up to eNB whether to apply frequency hopping or not unless otherwise specified (except SIB1bis).

· For a given CE level, YCH should be configured to be the same for all users, all channels in order to achieve efficient scheduling by pairing users 

· Common channels:
· Frequency hopping for SIB1bis is always used at least for system bandwidth ≥ 5MHz even in case the network doesn’t support enhanced coverage.

· Activation/deactivation of frequency hopping for common channels (SI (excluding SIB1bis)) is configured per cell (in SIB).

· YCH for common channels (SI (excluding SIB1bis)) is configurable per cell (in SIB).

· Unicast channels/Paging/RAR/Msg3/Msg4:
· Activation/deactivation of frequency hopping for unicast is configured per “coverage level” (including non-CE) in the cell.

· YCH for channels/RAR/Msg3/Msg4 is configurable per “coverage level” (including non-CE) and can be configured to be the same or different for different “coverage levels”.

· YCH for paging is configurable per “coverage level” (including non-CE) and can be configured to be the same or different for different “coverage levels”.

· FFS: range of YCH
Continue to discuss the possible impacts of the following RAN1#82 agreement on YCH:
· For an MPDCCH transmitted with a repetition number R, the UE is able to determine R
R1-156120
WF on Frequency hopping pattern for LTE Rel-13 MTC
NEC, Lenovo
Working assumption:
· For PUSCH/PUCCH, when frequency hopping is used, frequency hopping occurs between 2 narrowbands

· FFS the case for unicast M-PDCCH/PDSCH
R1-156180
WF on Remaining details on Valid subframe for MTC
LG Electronics, Panasonic
Continue offline discussion

R1-156218
WF on Physical Channel Timing Relationships
Alcatel-Lucent, Huawei
Come back later on the DL case for the unicast M-PDCCH/PDSCH – Yassin (NEC) 
R1-156321
WF on number of narrowbands for M-PDCCH and PDSCH frequency hopping
NEC, NTT DOCOMO, Panasonic, InterDigital, Qualcomm, ZTE, Huawei, HiSilicon, LGE, 

Continue offline discussion to come back with a single WF – Johan (Ericsson) 
R1-156326
WF on physical channel time and frequency relationships for MTC
Ericsson
R1-156288
WF on Same Subframe Scheduling
Sony, InterDigital, CATT, Lenovo, Sierra Wireless
1.1.1.2 M-PDCCH and DCI
R1-155027
Search space configuration for M-PDCCH
Ericsson

R1-155028
Initialization of M-PDCCH
Ericsson

R1-155029
DCI format for MTC
Ericsson

R1-155030
Study of DCI sizes for M-PDCCH
Ericsson

R1-155031
M-PDCCH link performance for MTC
Ericsson

R1-155105
New DCI format to support efficient RAR transmission for MTC UEs
Huawei, HiSilicon

R1-155110
DCI content/format for MTC transmission
Huawei, HiSilicon

R1-155112
Remaining details of M-PDCCH repetition for MTC
Huawei, HiSilicon

R1-155117
Mapping of 24 ECCEs for MTC UEs
Huawei, HiSilicon

R1-155125
On initialization of physical downlink control channel for MTC
Huawei, HiSilicon

R1-155127
Aggregation level support for M-PDCCH
Huawei, HiSilicon

R1-155134
EREG to ECCE mapping for MTC
Nokia Networks

R1-155135
DCI Design for MTC
Nokia Networks

R1-155136
M-PDCCH Search Space
Nokia Networks

R1-155137
ACK/NACK for PUSCH
Nokia Networks

R1-155138
PDSCH/PUSCH Repetition Level Indication
Nokia Networks

R1-155166
HARQ-ACK transmission for PUSCH
CATT

R1-155167
Remaining issues on M-PDCCH design
CATT

R1-155168
DCI design for Rel-13 MTC UEs and UEs in enhanced coverage
CATT

R1-155236
Remaining issues on M-PDCCH for MTC enhancement
ZTE

R1-155299
Remaining details of M-PDCCH design
Intel Corporation

R1-155334
UE-specific search space for MTC
Panasonic

R1-155336
DCI design for MTC
Panasonic

R1-155337
Evaluation on M-PDCCH
Panasonic

R1-155338
MPDCCH allocation in narrowband
Panasonic

R1-155363
Details on M-PDCCH search space design
LG Electronics

R1-155364
Discussion on M-PDCCH transmission
LG Electronics

R1-155365
Discussion on M-PDCCH common search space
LG Electronics

R1-155366
Details on DCI contents for MTC
LG Electronics

R1-155424
M-PDCCH ECCE Structure and Aggregation Levels
Samsung

R1-155426
M-PDCCH Starting Subframe and Repetition Level
Samsung

R1-155427
DCI Formats for Low Cost UEs
Samsung

R1-155428
PUSCH HARQ-ACK for Low Cost UEs
Samsung

R1-155429
DL Control Signaling Overhead Reduction for Low Cost UEs
Samsung

R1-155430
CSS Support for Rel-13 Low Cost UEs
Samsung

R1-155563
Frequency Allocation for M-PDCCH
Sharp

R1-155605
Search space design for MPDCCH
Spreadtrum Communications

R1-155611
MPDCCH Repetition for LC-MTC
Sony Corporation

R1-155669
Further details of resource allocation for MTC UEs
Huawei, HiSilicon

R1-155670
On repetition level adjustment after initial access
Huawei, HiSilicon

R1-155672
On M-PDCCH search spaces
Huawei, HiSilicon

R1-155684
DCI Requirements to support Time Diversity 
Sierra Wireless, S.A.

R1-155705
Physical downlink control channels
Qualcomm Inc.

R1-155859
On PRB bundling for M-PDCCH
INTERDIGITAL COMMUNICATIONS

R1-155860
M-PDCCH Search Space for MTC UE
INTERDIGITAL COMMUNICATIONS

R1-155861
Distributed M-PDCCH for 6PRB
INTERDIGITAL COMMUNICATIONS

R1-155883
CRC Size Reduction for LC-MTC M-PDCCH
Sony Corporation

R1-155884
Valid Subframes for M-PDCCH and PDSCH for LC-MTC
Sony Corporation

R1-155922
DCI design for Rel-13 low complexity MTC
NTT DOCOMO, INC.

R1-155923
UE-specific MPDCCH initialization for Rel-13 low complexity MTC
NTT DOCOMO, INC.

R1-155924
Views on search space for Rel-13 low complexity MTC
NTT DOCOMO, INC.

R1-155948
DCI format design
MediaTek Inc.

R1-155952
M-PDCCH for support of HARQ feedback functionality
MediaTek Inc.

R1-156028
Views on TBS determination for Rel-13 MTC
KT Corp.

R1-156052
Considerations for M-PDCCH
Alcatel-Lucent Telecom Ltd
R1-156138
WF on Distinguishing Different MPDCCH Repetitions in a Search Space
Sony, Samsung, Panasonic, DoCoMo
Proposal:

· The repetition R of the MPDCCH is determined by the C-RNTI used to mask the CRC:
· The C-RNTIs are derived from the UE’s C-RNTI

· Other alternatives:

· 2-bit in M-PDCCH

Continue offline discussion
R1-156175
WF on DCI formats for MTC
Ericsson, Panasonic, Sony, NEC, InterDigital, Nokia Networks
Also supported by Qualcomm

Agreement:

· Confirm the Working Assumption with the revised description of the same:
· Following four DCI formats are defined.
· DCI format used for scheduling PDSCH for no and small repetition levels. (=DCI format M1A)
· DCI format used for scheduling PUSCH for no and small repetition levels. (= DCI format M0A)
· DCI format used for scheduling PDSCH for other repetition levels. (= DCI format M1B) 
· DCI format used for scheduling PUSCH for other repetition levels. (= DCI format M0B)
· DCI format M1A size and DCI format M1B size can be different
· DCI format M0A size and DCI format M0B size can be different
· FFS whether DCI format M1A size and DCI format M0A size are same
· FFS whether DCI format M1B size and DCI format M0B size are same
· UE monitors only either of following. 
· to receive only DCI format M1A and DCI format M0A
· to receive only DCI format M1B and DCI format M0B
· FFS DCI format described here can be from the existing DCI format size(s)
· DCI format M1A size and DCI format M0A size are targeted to be the same
· DCI format M1B size and DCI format M0B size are targeted to be the same
R1-156215
WF on DCI contents for MTC LG Electronics, Panasonic, NEC, CATT

Revision of R1-156181
Continue discussion offline
R1-156182
WF on M-PDCCH USS monitoring

LG Electronics, Panasonic, InterDigital
Continue discussion offline
R1-156193
WF on MPDCCH candidates
Qualcomm, Ericsson, ALU
Continue discussion offline
Continue offline discussion to come back with a single WF – Aris (Samsung)

R1-156330
WF on Proposals for DL Control Signaling for Rel-13 MTC
Samsung
Agreement:
· The repetition R of the MPDCCH is indicated by 2-bit in the DCI
· From UE perspective, the following SSs are supported:
· 1: CSS for paging
· 2: CSS for random access response (message 2) for each PRACH repetition level. 

· Note: the 1st CSS and the 2nd CSS are separately configured

· 3: SS for Msg 3 retransmission, PDSCH with contention resolution, and PDSCH with RRCConnectionSetup are the same
· FFS whether the 2nd CSS for RAR is same as the 3rd SS 
· FFS: Whether UE continues to monitor the 2nd CSS and/or 3rd SS for random access after reception of PDSCH with RRCConnectionSetup
· FFS: Whether other SS is additionally defined or can reuse USS for other common control signalling (e.g. for DCI 3/3A), if supported
· For CSS, the DMRS sequence initialization (c_init) is based on PCID

· LC/CE UE does not support CRS-based M-PDCCH demodulation in Rel-13
· Do not support CRS+DMRS based M-PDCCH demodulation
· UE supports both localized and distributed ECCE mapping for M-PDCCH construction using {2,4} PRBs
· Note: the case of 24 ECCEs for localized and distributed is additionally supported as another decoding candidate
· Other than the 24 ECCEs, there is no other decoding candidate spanning two M-PDCCH resource sets (regardless of localized or distributed), if configured
· A UE is configured with either localized or distributed M-PDCCH, regardless of one or two M-PDCCH resource sets 
Further discussion offline – Suzuki (Panasonic) (incomplete description below) (covering both CSS and USS)
· For all CSS, the following aggregation level(s) is supported 

· Alt 1: 24 ECCEs only with a single decoding candidate in a subframe
· Alt 2:

· 24 ECCEs with a single decoding candidate in a subframe

· 16 ECCEs with a single decoding candidate in a subframe

· 8 ECCEs with 3 decoding candidates in a subframe

· # of PRBs for CSS/USS?

· Total # of blind decodes?

· Impact of R and the number of Rs?
· If the UE monitors two repetition levels for M-PDCCH, the time-frequency resource of the lower repetition level is a subset of time-frequency resource of the higher repetition level

· This allows for same LLR buffer combining and no additional blind decodings
· The starting subframe for M-PDCCH is separately determined for each repetition level.
· The set of {L, R} for USS is implicitly determined based on at least :
· Number of PRB pairs for M-PDCCH, and

· CE level (including no CE)
· For initial USS (before reconfiguration), 
· CE level is determined based on PRACH repetition level 
· For number of PRB pairs for M-PDCCH, FFS between
· Option 1: It is provided by MTC-SIB for each CE level
· Option 2: It is fixed to one value.
· Configurations of starting subframes of M-PDCCH USS is provided by MTC-SIB for each CE level
· FFS relationship between CSS configuration and USS Initial configuration 
· FFS: how to determine narrowband location for each CE level 
Proposal:
· Following can be configured separately for each CSS
· Narrow-band position – FFS for hopping sequence
· FFS: Hopping sequence, M-PDCCH periodicity, M-PDCCH transmission type (e.g. whether configuration of either “distributed” or “localized” or a default such as “localized)
Proposal – Continue offline discussion – Yunjung (LGE)
· DCI contents for unicast PDSCH scheduling

· A DCI for uncast PDSCH scheduling includes at least following fields.

· FFS: introduction of additional contents
	DCI contents
	Field size for NC/Small CE
	Field size for Medium/High CE
	Description

	Narrowband index
	[ceil(log2(number of narrowbands))]
	0
	In normal coverage/small CE case, the size depends on number of narrowbands that UE may use for potential PDSCH transmission . 

In medium/high CE case, the scheduled PDSCH is transmitted in the same narrowband of the M-PDCCH.

Jointly encoding with “PRB assignment field” is not precluded.

	PRB assignment
	5
	FFS [0 to 5]
	PRB location within the configured narrowband in narrowband index field.

If field size 0 is agreed, PDSCH is transmitted using 6 PRBs within the narrowband always for medium/high CE. 

	Repetition number
	FFS between 2 and 3
	FFS between 2 and 3
	The repetition number of PDSCH is dynamically indicated based on a set of values configured by higher layers.

	MCS
	FFS [3 to 5]
	FFS [3 to 5]
	Field size can be reduced from 5 bits.

	RV
	2
	0
	Patterned RV is used for medium/high CE.

RV value is changed with X subframes periodicity. Same RV is used for consecutive X subframes.

	TPC for PUCCH
	2
	0
	

	NDI
	1
	1
	

	HARQ process number
	3 for FDD

4 for TDD
	1
	

	SRS request
	FFS
	0
	Aperiodic SRS request is not supported for medium/high CE.

	DAI
	0 for FDD

2 for TDD

FFS for HD-FDD
	0
	

	HARQ-ACK resource offset
	2
	FFS
	


· DCI contents for unicast PUSCH scheduling

· A DCI for uncast PUSCH scheduling includes at least following fields.

· FFS: introduction of additional contents
	DCI contents
	Field size for NC/Small CE
	Field size for Medium/High CE
	Description

	Narrowband index
	[ceil(log2(number of narrowbands))]
	0
	In normal coverage/small CE case, the size depends on number of narrowbands that UE may use for potential PUSCH transmission.  

In medium/high CE case, the scheduled PDSCH is transmitted in the same narrowband of the M-PDCCH.

Jointly encoding with “PRB assignment field” is not precluded.

	PRB assignment
	5
	3
	PRB location within the configured narrowband in narrowband index field.

	Repetition number
	FFS between 2 and 3
	FFS between 2 and 3
	The repetition number of PUSCH is dynamically indicated based on a set of values configured by higher layers.

	MCS
	FFS [3 to 5]
	FFS [3 to 5]
	Field size can be reduced from 5 bits.

	TPC for PUSCH
	2
	0
	

	NDI
	1
	1
	

	CSI request
	1
	0
	

	SRS request
	FFS
	0
	Aperiodic SRS request is not supported for medium/high CE.

	UL index (for TDD)
	0 for FDD

2 for TDD
	0
	

	DAI (for TDD)
	0 for FDD

2 for TDD

FFS for HD-FDD
	0
	

	CS and OCC index
	FFS [0 to 3]
	FFS [0 to 3]
	


1.1.1.3 PDSCH
R1-155032
DL transmission modes for MTC
Ericsson

R1-155033
PDSCH transmission for MTC
Ericsson

R1-155139
Remaining PDSCH Issues for MTC
Nokia Networks

R1-155140
Observations on PDSCH and SIB/RAR/Paging Simulation Results
Nokia Networks

R1-155237
Remaining issues on PDSCH for MTC enhancement
ZTE

R1-155291
PDSCH/PUSCH Resource allocation schemes for Rel-13 MTC
NEC

R1-155300
Further details on PDSCH for MTC
Intel Corporation

R1-155339
Discussion on downlink transmission scheme/mode in MTC
Panasonic

R1-155340
Repetition transmitted in DwPTS
Panasonic

R1-155341
Resource allocation of PDSCH for Rel.13 MTC
Panasonic

R1-155367
Discussion on PDSCH transmission
LG Electronics

R1-155368
Further details on CQI/MCS/TBS table design for MTC
LG Electronics

R1-155431
PDSCH Transmissions for Low Cost UEs
Samsung

R1-155432
Link Adaptation for Low Cost UEs
Samsung

R1-155607
Discussion on open issues in MTC PDSCH
Spreadtrum Communications

R1-155659
Transmission Mode support for low cost MTC UEs
Huawei, HiSilicon

R1-155706
PDSCH design options
Qualcomm Inc.

R1-155809
Indication of early PDSCH decoding  success for Rel-13 eMTC UEs
Lenovo (Beijing) Ltd

R1-155862
Remaining Issues on PDSCH for MTC UE
INTERDIGITAL COMMUNICATIONS

R1-155925
Views on frequency hopping for PDSCH
NTT DOCOMO, INC.

R1-156054
PDSCH for LC-MTC
Alcatel-Lucent Telecom Ltd
R1-156170
Way Forward on number of DL HARQ processes for TDD in case of no repetition
CATT, Ericsson
Also supported by Samsung, ZTE

· Other alternatives: same number of HARQ processes as the non-eMTC UEs

Continue discussion offline

R1-156213
WF on Remaining Issues of TM Support for MTC
Ericsson, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, Panasonic, MediaTek, CATT, Broadcom, Qualcomm

Continue offline discussion to come back with a single WF – Hyansun (LGE) 
R1-156322
WF on Proposals on Sec 7.2.1.3
LG Electronics, Ericsson, CATT, Qualcomm, Sony
Agreements on Valid subframes for uplink:
· The set of subframes to be used for uplink transmissions can be explicitly and cell-specifically signalled by the eNB by MTC-SIBx 
· If the signaling is not provided, a UE can assume all uplink subframes are valid. 
· A UE will postpone transmitting PUSCH/PUCCH repetition (when R > 1) to the next available UL subframe in invalid UL subframe indicated by MTC-SIBx. 
· In case of PUSCH/PUCCH with R = 1, a UL grant or PDSCH transmission overrides the MTC-SIBx configuration, thus a UE will transmit PUSCH/PUCCH
· A UE can drop transmitting PUSCH/PUCCH in subframes unavailable due to UE-specific configuration or behavior such as a measurement gap
· FFS whether to introduce measurement gap
· The subframe unavailable due to UE-specific configuration or behavior is counted in the repetition  
· FFS on handling of collision between PUCCH/PUSCH resource and PRACH resource
Agreements on Valid subframes for downlink:

· A UE can drop receiving repetition in subframe(s) unavailable due to UE-specific configuration or behavior such as measurement gap 
· FFS whether to introduce measurement gap 
· The subframe unavailable due to UE-specific configuration or behavior is counted in the repetition 
· When valid DL subframe indication is not provided by MTC-SIB1, the default behavior is:
· MBSFN configuration is given in MTC-SIB2

· For broadcast PDSCH other than MTC-SIB1/MTC-SIB2, M-PDCCH, and unicast PDSCH, only non-MBSFN subframes are considered as valid subframe. 
· The assumptions on CRS transmission in a valid DL SF from a UE perspective
· CRS presence is the same as for the non-MTC UEs
Agreement:

· Decide between two options in RAN1#83
· Option 1: The number of TDD DL HARQ processes under cross-subframe scheduling in case of no repetition are as follows
	TDD UL/DL configuration
	Maximum number of HARQ processes

	0
	6

	1
	9

	2
	12

	3
	11

	4
	14

	5
	16

	6
	8


· Option 2: The same number of Rel-12 TDD DL HARQ processes is used for LC UEs in case of no repetition
Agreement:

· For LC/CE UE, KMIMO=1 for transmission mode/scheme TM9
· FFS whether channel measurement for CSI is based on CRS or CSI-RS

· Overall, LC UEs and UEs operating CE support:
· Transmission mode/scheme TM1, TM2, TM6 for CRS-based
· Transmission mode/scheme TM9 for DMRS-based
· Note that transmission behaviour related to cross subframe channel estimation/symbol combining is separate discussion
· Note: 

· DCI contents for each case are FFS

· Details CSI feedback is FFS
Agreement:

· When frequency hopping is NOT configured for the PDSCH/M-PDCCH with DMRS-based transmission, 
· If  X is provided via higher layer signalling, 
· Same precoding matrix is assumed per antenna port at least on the same PRB for at least X consecutive subframes
· Precoding matrix may vary  from one set of X subframes to another set of X subframes
· Note: FFS the values of X

· Otherwise, 
· Same precoding matrix is assumed per antenna port at least on the same PRB across entire repetitions
1.1.1.4 PUSCH
R1-155034
PUSCH transmission for MTC
Ericsson

R1-155114
PUSCH coverage enhancement for MTC UEs
Huawei, HiSilicon

R1-155126
ACK/NACK feedback for PUSCH
Huawei, HiSilicon

R1-155141
Remaining PUSCH Issues for MTC
Nokia Networks

R1-155169
Further simulation results of PUSCH
CATT

R1-155301
PUSCH coverage enhancements for MTC
Intel Corporation

R1-155342
Handling of collisions between MTC channels and legacy SRS
Panasonic

R1-155343
Multiple subframe code spreading for MTC UEs
Panasonic
\
R1-155344
Resource allocation of PUSCH for Rel.13 MTC
Panasonic

R1-155369
Discussion on PUSCH transmissions for MTC
LG Electronics

R1-155434
Uplink transmit power control for a UE in enhanced coverage
Samsung

R1-155612
Considerations on PUSCH HARQ feedback for LC-MTC
Sony Corporation

R1-155707
PUSCH design options
Qualcomm Inc.

R1-155863
Remaining Issues on PUSCH for MTC UE
INTERDIGITAL COMMUNICATIONS

R1-155926
Details on PUSCH for low complexity MTC
NTT DOCOMO, INC.

R1-155944
Evaluation on longer TTI for PUSCH in CE mode
MediaTek Inc.
R1-156190
WF on PUSCH transmission
MediaTek
Continue discussion offline
R1-156202
WF on PUSCH HARQ feedback
Sequans, Ericsson, Nokia, Intel
Proposal:

· HARQ feedback to multiple UEs by single M-PDCCH is not supported
· LC/CE UE should interpret absent/non-detected PUSCH HARQ feedback as ACK
· Other alternatives: NAK

· LC/CE UE should interpret NDI same as the non-MTC UEs 
Continue offline discussion to come back with a single WF – Gus (SierraWireless)
R1-156329
WF on PUSCH
Sierra Wireless
Agreement:
· In case of PUSCH transmission from LC UEs and UEs operating coverage enhancement
· The redundancy version (RV) is cycled every Z subframes
· For no or small repetitions, Z=1

· FFS whether or not a TB can be mapped to X>1 subframes as a bundle
· Value of X FFS

· Otherwise, Z>1

· The scrambling sequences at least for PUSCH data are the same in the same Z subframes

· Z is not explicitly configured

· FFS the value of Z

· The RV cycling follows legacy RV cycling pattern i.e. RV {0,2,3,1}
· For a UE transmitting PUSCH or PUCCH with repetitions, the PUSCH or PUCCH transmission power remains constant over X > 1 subframes.
· For small repetitions, the UE transmission power is determined at the first subframe among the X subframes. 
· For other repetition cases, 
· For PUSCH, the power is always Pcmax,c(i)
· Ask RAN4 whether or not Pcmax,c(i) can be a constant over X subframes. If not, a constant power based on Pcmax,c(i) is requested from RAN4 – LS to be prepared by Donghan (Samsung)
· For PUCCH, FFS the power level

· FSS: the value(s) of X.
Proposal:

· Ask RAN4 the impact of on the phase continuity of UL transmissions if the UE does not transmit PUSCH or PUCCH in the last symbol of a subframe (due to cell-specific SRS), , to be included in the same LS prepared by Samsung

1.1.1.5 PUCCH and UCI
R1-155864
On PUCCH for MTC UE 
INTERDIGITAL COMMUNICATIONS

R1-155035
PUCCH resource determination for MTC
Ericsson

R1-155036
CSI transmission for MTC
Ericsson

R1-155113
Remaining details of PUCCH transmission for MTC UEs
Huawei, HiSilicon

R1-155142
PUCCH resource allocation for MTC
Nokia Networks

R1-155170
UCI transmission for Rel-13 low complexity UEs and UEs in enhanced coverage
CATT

R1-155171
PUCCH resource allocation and frequency hopping for Rel-13 MTC UEs
CATT

R1-155238
Further onsiderations on CSI feedback for MTC enhancement
ZTE

R1-155239
Remaining issues on PUCCH for MTC enhancement
ZTE

R1-155302
On PUCCH and UCI transmissions for MTC
Intel Corporation

R1-155345
CSI report/measurement in MTC
Panasonic

R1-155346
Discussion and evaluation on PUCCH for MTC
Panasonic

R1-155370
Details on PUCCH and UCI for MTC UE
LG Electronics

R1-155371
Details on SR and SRS transmission for MTC UE
LG Electronics

R1-155372
CSI feedback for low complexity UEs
LG Electronics

R1-155433
UCI Transmission Aspects
Samsung

R1-155435
HARQ-ACK Information in Coverage Enhanced Operation
Samsung

R1-155608
Aspects of CSI feedback in MTC enhancement
Spreadtrum Communications

R1-155613
CSI Measurement for LC-MTC
Sony Corporation

R1-155661
CQI and MCS tables
Huawei, HiSilicon

R1-155671
CSI measurement and feedback
Huawei, HiSilicon

R1-155708
Physical uplink control channels
Qualcomm Inc.

R1-155866
On UCI for MTC UE 
INTERDIGITAL COMMUNICATIONS

R1-155927
Views on PUCCH for Rel-13 low complexity MTC
NTT DOCOMO, INC.

R1-155945
CSI measurement and reporting for Rel-13 MTC
MediaTek Inc.

R1-155946
PUCCH resource allocation for Rel-13 MTC
MediaTek Inc.

R1-155951
CQI calculation for Rel-13 MTC
MediaTek Inc.
R1-156237
WF on PUSCH / PUCCH collision handling
Qualcomm, Sony, Intel, Samsung, Lenovo, InterDigital, Ericsson, Huawei, HiSi
Agreement:

· LC/CE UE is not expected to be configured with non-contiguous UL resource allocations, and simultaneous PUCCH and PUSCH
Continue discussion offline, including the following:
· For the subframes where PUSCH repetition and PUCCH repetition overlaps, one option is selected:
· If full overlap:
· Option 1: ACK is multiplexed with PUSCH 
· Option 2: Drop PUSCH
· If partial overlap:
· Option 1: Drop PUSCH during overlap portion
· Option 2: Drop the later channel
· Option 3: ACK is multiplexed with PUSCH on overlapped subframes

R1-156214
Continue offline discussion to come back with a single WF – Yufei (Ericsson)
R1-156325
WF on AI 7.2.1.5 PUCCH and UCI

Ericsson
Agreement:
· PUCCH resource determination for PUCCH under repetitions 

· The same PUCCH resources are used within each subframe of a PUCCH repetition within a narrowband
· In case of hopping, FFS how to determine the subsequent narrowband and the resource index for the subsequent narrowband
Proposal:
· The number of subframes M (>1) that CSI reference resource spans is predefined or implicitly derived from CE level.
· The value of M 

· Alt 1: reuse existing CQI table for 64QAM, no new CQI entries 

· Measurement is based M subframes

· Alt 1.1: reuse existing CQI table for 64QAM, while 6 entries corresponding to the highest SEs are reserved

· Measurement is based M subframes

· Alt 2: replacing 6 entries in the existing CQI table for 64QAM

· Measurement is based M subframes

1.1.1.6 System information 
Physical layer aspects of system information (PBCH/MIB, SIB) transmission 
R1-155037
System information transmission for MTC
Ericsson

R1-155128
PBCH repetition mapping
Huawei, HiSilicon

R1-155144
SIB Transmission for MTC
Nokia Networks

R1-155172
Remaining issues on MTC system information transmission
CATT

R1-155240
Further considerations on SIB(s) for MTC enhancement
ZTE

R1-155335
Evaluation on frequency domain synchronization based on PBCH/PSS/SSS in eMTC
Panasonic

R1-155436
SIB-1 Transmission for Rel-13 Low Cost UEs
Samsung

R1-155437
Mapping for P-BCH Repetitions
Samsung

R1-155439
TDD configuration adaptation for Low Cost UEs
Samsung

R1-155660
On MTC SIB1 transmission
Huawei, HiSilicon

R1-155709
PBCH repetition for MTC
Qualcomm Inc.

R1-155710
System information
Qualcomm Inc.

R1-155759
MIB/PBCH for eMTC
Panasonic Corporation

R1-155851
Remaining details on PBCH repetitions for MTC
Intel Corporation

R1-155865
MIB contents for MTC UE
INTERDIGITAL COMMUNICATIONS
R1-156262
WF on SIB1bis Transmission
Nokia Networks, Ericsson, Samsung, Panasonic, NEC, LGE, Intel, InterDigital, CATT, Sierra Wireless, MediaTek

Continue offline discussion to come back with a single WF – Chunhai (Nokia)
R1-156324
WF on Agenda 7.2.1.6
Nokia Networks
Agreement:
· Confirm working assumption of PBCH repetition for enhanced frequency tracking.
· Symbols without CRS are repeated in symbols without CRS in a PBCH subframe
· Symbols with CRS may be repeated in symbols with CRS in a PBCH subframe
· FFS whether it  can be repeated in symbols without CRS

· Conclusion: acquisition of SI messages across SI windows is feasible in idle mode
· The maximum number of SI messages that can be acquired across SI windows is 4
· SIB1bis is transmitted periodically with a period of TSIB1bis radio frames
· Within a period, SIB1bis can be repeated a number of times
· RV cycling {0,2,3,1,…} is used for each SIB1bis transmission within a period
· SIB1bis transmission period TSIB1bis is predefined
· TSIB1bis = 8 radio frames
· Working assumption: Repetition number RSIB1bis within a period is derived from MIB
LS to RAN2 to inform the agreements of bullets 4 and beyond as above – Rapeepat (Nokia)
1.1.1.7 Random access

Physical layer aspects of random access (PRACH, RAR, Msg3, Msg4) transmission
R1-155038
PRACH resource configuration for MTC
Ericsson

R1-155039
RAR transmission for MTC
Ericsson

R1-155040
Msg3/Msg4 transmission for MTC
Ericsson

R1-155107
Considerations on the contents of RAR for MTC
Huawei, HiSilicon

R1-155115
PRACH resource multiplexing and indication in coverage enhancement
Huawei, HiSilicon

R1-155116
On coverage enhancement determination during random access procedure
Huawei, HiSilicon

R1-155119
On RAR transmission for MTC
Huawei, HiSilicon

R1-155143
PRACH Configuration for MTC
Nokia Networks

R1-155145
RAR/Msg3/Msg4 Transmission for MTC
Nokia Networks

R1-155173
PRACH design for Rel-13 MTC UEs and UEs in enhanced coverage
CATT

R1-155174
PRACH frequency hopping design
CATT

R1-155175
Random access response for Rel-13 low complexity UEs and UEs in enhanced coverage
CATT

R1-155176
Msg 3 and 4 transmission for Rel-13 low complexity UEs and UEs in enhanced coverage
CATT

R1-155241
Remaining issues on PRACH coverage enhancement for MTC
ZTE

R1-155242
Further considerations on RAR for MTC enhancement
ZTE

R1-155292
RAR transmission for Rel-13 MTC
NEC

R1-155303
Further details on random access procedure for MTC
Intel Corporation

R1-155373
Details on RACH procedure for MTC UE
LG Electronics

R1-155438
RA Preamble Transmission
Samsung

R1-155440
RAR/Msg3/Msg4 Transmission for Low Cost UEs in Enhanced Coverage
Samsung

R1-155526
Random access procedure for enhanced coverage UEs
Nokia Networks

R1-155711
PRACH repetition for MTC
Qualcomm Inc.

R1-155769
Search spaces during eMTC random access procedure
Panasonic Corporation

R1-155810
Remaining issues on RACH procedure for Rel-13 eMTC
Lenovo (Beijing) Ltd

R1-155867
PRACH for MTC UE 
INTERDIGITAL COMMUNICATIONS

R1-155868
Remaining Issues on RAR for MTC UE
INTERDIGITAL COMMUNICATIONS

R1-155928
Views on PRACH repetition in Rel-13 low complexity UE
NTT DOCOMO, INC.

R1-155929
Discussion on scheduling of RAR
NTT DOCOMO, INC.

R1-155949
RAR design for Rel-13 LC/CE UEs
MediaTek Inc.
Continue offline discussion to come back with a single WF –  Wangyi (Huawei) 
R1-156327
WF on transmission during random access
Huawei, HiSilicon
1.1.1.8 Paging

Physical layer aspects of paging transmission (including SI update, ETWS, CMAS notification)
R1-155041
Paging for MTC
Ericsson

R1-155106
Considerations on supporting efficient paging transmission for MTC UEs
Huawei, HiSilicon

R1-155146
Paging Transmission for MTC
Nokia Networks

R1-155177
Remaining issues on paging transmission for Rel-13 low complexity UEs and UEs in enhanced coverage
CATT

R1-155243
Further considerations on Paging for MTC enhancement
ZTE

R1-155304
Remaining details on paging enhancements for MTC
Intel Corporation

R1-155374
Further discussion on Paging Messages for MTC UEs
LG Electronics

R1-155441
Scheduling for Paging
Samsung

R1-155614
Considerations on Paging in Coverage Enhanced operation
Sony Corporation

R1-155712
Paging procedures
Qualcomm Inc.

R1-155713
UE behavior for simultaneous - non-simultaneous reception
Qualcomm Inc.

R1-155811
Further details on paging for Rel-13 eMTC UEs
Lenovo (Beijing) Ltd

R1-155869
Remaining Issues on Paging for MTC UE 
INTERDIGITAL COMMUNICATIONS

R1-155950
Paging design for Rel-13 LC/CE UEs
MediaTek Inc.
R1-156189 
WF on Paging
Alcatel-Lucent, Nokia Networks, Ericsson
Also supported by ZTE, Huawei, HiSilicon, InterDigital
Proposal:
· Indicators for system information update, ETWS, and CMAS are transmitted in M-PDCCH (option A)
· Other alternatives: Option B

· CATT, Samsung, LGE, Panasonic

Continue offline discussion

Continue offline discussion to come back with a single WF – Moonil (InterDigital) 
R156286
WF on Paging for eMTC and UE in CE
InterDigital, Sony, Intel, Sierra Wireless, NTT Docomo, Qualcomm, Alcatel-Lucent, Alcatel-Lucent Shanghai-Bell, MediaTek, Nokia, KDDI, NEC, Huawei, HiSilicon, Ericsson, LG Electronics, ZTE

1.1.1.9 Others
R1-155042
RAN1 specification impacts for MTC
Ericsson
Withdrawn
R1-155043
L1 configuration aspects for MTC
Ericsson
Withdrawn
R1-155044
Max TBS and non-simultaneous reception for MTC
Ericsson

R1-155111
Further considerations on simultaneous transmission for MTC UEs
Huawei, HiSilicon

R1-155147
MTC UE Behavior for Simultaneous Reception of Multiple Transport Blocks
Nokia Networks

R1-155634
Carrier Frequency and Phase Continuity for MTC UE
Marvell Switzerland

R1-155683
Increased Reference Signal Density 
Sierra Wireless, S.A.

R1-155930
Views on multiple information reception for Rel-13 MTC UE
NTT DOCOMO, INC.

R1-155947
UE behavior on handling simultaneous reception
MediaTek Inc.

R1-155953
Discussion on synchronization and RRM issues based on RAN4 reply LS
MediaTek Inc.

R1-156029
Considerations on simultaneous reception for MTC UEs
KT Corp.

R1-156053
LC-MTC UE behaviour on simultaneous reception of multiple TBs
Alcatel-Lucent Telecom Ltd

R1-156055
Considerations on Common Control Messages for LC-MTC
Alcatel-Lucent Telecom Ltd
R1-156188
WF on non-simultaneous reception

 Huawei, HiSilicon, MediaTek, NTT DOCOMO
Continue offline discussion

· Comments: a RAN2 topic; can be up to UE implementation

R1-156176
WF on SRS support for MTC
Ericsson, Qualcomm, Sequans, Verizon, Panasonic, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
Also supported by Intel

Continue discussion offline
R1-156191
WF on Cell Identification MediaTek
Continue discussion offline

Continue offline discussion to come back with a single WF – Eric (Huawei)
R1-156328
