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7.1 LTE Release 14

7.1.1 Further Enhanced MTC for LTE
WID in RP-161464
7.1.1.1 Higher data rates
Contributions relevant for more than one sub-topic (e.g. joint DCI design) are submitted to this agenda item
R1-1608623
Considerations on the control channel of supporting wider bandwidth in FeMTC
Huawei, HiSilicon

R1-1608624
DCI design on supporting wider bandwidth in FeMTC
Huawei, HiSilicon

R1-1609204
Fallback operation for FeMTC
LG Electronics

R1-1609397
Discussion on Higher Data Rate for Further eMTC
Lenovo

R1-1609476
Overall DCI design options for higher data rates for FeMTC
Intel Corporation

R1-1610661
WF on DCI for higher data rates in FeMTC
Ericsson, Qualcomm, Sony, NTT DoCoMo, Intel, Kyocera, KT Corp., Sierra Wireless
Agreement:
· FeMTC UEs use Rel-13 DCI formats for MPDCCH Type-0/1/2 CSS transmissions.
Proposal:
· FeMTC UEs use Rel-13 or Rel-14 DCI formats for MPDCCH USS transmissions.
· It is FFS whether the Rel-14 DCI formats are backwards compatible with the same size as the Rel-13 DCI formats or whether they can have a different size.
R1-1610630
WF on RRC reconfiguration for FeMTC features
Qualcomm, Ericsson, Sony, Sequans, DOCOMO, Virtuosys, Sierra Wireless, Kyocera
Also supported by Intel and ZTE and Nokia.
Agreement:
· The following FeMTC features:
1. HARQ-ACK bundling
2. Larger maximum TBS for 1.4MHz operation
3. Larger maximum TBS for 5MHz operation
4. Support of larger bandwidth
5. 10 HARQ processes for downlink
are enabled as follows:
· The UE reports capability to support a given feature
· FFS: The eNB enables the larger bandwidth and larger TBS by RRC reconfiguration

· The eNB enables the other features by RRC reconfiguration
· FFS: dependency between different features
· E.g. a UE that supports 5MHz operation shall support larger maximum TBS.

R1-1609156
Retuning Symbols for FeMTC in Rel-14
NEC

R1-1610662
WF on retuning symbols in FeMTC

Ericsson, NEC, Sequans, Sierra Wireless
Agreement:
· Rel-14 UE supporting CE mode A and/or B can indicate how many narrowband retuning symbols it needs.
· Range: {0, 1, 2} symbols
· Default value: 2 symbols
· FFS: If the UE indicates it needs 1 symbol for retuning, then:
· When retuning between two PUSCH narrowbands, the guard period is the last SC-FDMA symbol in the previous UL subframe
· When retuning between two PUCCH narrowbands, the guard period is the last SC-FDMA symbol in the previous UL subframe
· When retuning from a PUSCH narrowband to a PUCCH narrowband, the guard period is the last SC-FDMA symbol in the previous UL subframe
· When retuning from a PUCCH narrowband to a PUSCH narrowband, the guard period is the first SC-FDMA symbol in the next UL subframe
· It is up to eNB whether and how to take the UE capability into account.
7.1.1.1.1 Larger max PDSCH/PUSCH TBS
R1-1608626
On supporting larger TBS for UEs with maximum 1.4 MHz bandwidth in TDD/HD-FDD
Huawei, HiSilicon

R1-1608627
On supporting larger TBS for UEs with larger bandwidth
Huawei, HiSilicon

R1-1608890
Maximum TBS for FeMTC
Nokia, Alcatel-Lucent Shanghai Bell

R1-1609477
Support of larger max TBS for DL and UL
Intel Corporation

R1-1609992
Support of higher data rates
Qualcomm Incorporated
R1-1610388
Larger max TBS for MTC
Ericsson

R1-1610407
Design for larger maximum TBS 
Kyocera Corporation
R1-1610663
WF on TBS for FeMTC
Ericsson, Qualcomm, Sony
Agreement:
· Supported modulation schemes for Rel-14 BL/CE UEs:

· PDSCH: QPSK, 16QAM
· PUSCH: QPSK, 16QAM
Agreement:
· Max TBS for 5-MHz Rel-14 BL/CE UEs:

· PDSCH: 4008 bits
· PUSCH: 4008 bits
Agreement:
· Soft buffer size for 5-MHz Rel-14 BL UEs:
· Option 1: N∙96∙⌈(X+28)/32⌉ where N = max number of DL HARQ processes and X = max DL TBS
· Option 2: a smaller value than in Option 1
· Option 2 is agreed

· Details are FFS
Agreement:
· Max UL TBS in CE mode A for 1.4-MHz Rel-14 BL FD-FDD UE:
· Option A: 1000 bits (same as Rel-13 Cat-M1)
· Option B: 2984 bits (same as 1.4-MHz FeMTC TDD/HD-FDD UE)
· Option B is agreed

R1-1610817
WF on TBS indication for 1.4 MHz feMTC UEs
Huawei, HiSilicon, Qualcomm
Agreement:
· TBS for 1.4-MHz UE in CE mode A is indicated by using the existing TBS table
· Introduce UE capability signaling for the larger TBS
· The use of larger TBS is RRC configured by eNB
R1-1610861
WF on TBS indication for 1.4 MHz feMTC UEs
Huawei, HiSilicon, Nokia, Qualcomm, Sierra Wireless
Agreement:
· The tables in R1-1610861 are agreed.

7.1.1.1.2 Larger max PDSCH/PUSCH channel bandwidth
R1-1608622
On enabling and disabling of wider bandwidth in FeMTC
Huawei, HiSilicon

R1-1608625
On supporting larger channel bandwidth for Rel-14 non-BL UEs in CE mode A
Huawei, HiSilicon

R1-1608891
Consideration on supporting larger channel bandwidth for FeMTC
Nokia, Alcatel-Lucent Shanghai Bell

R1-1608937
Resource Allocation in wide bandwidth feMTC
Sony

R1-1609154
Larger maximum PDSCH/PUSCH channel bandwidth in CE mode A
NEC

R1-1609205
Larger channel bandwidth for FeMTC
LG Electronics

R1-1609478
Support of larger max channel bandwidth for PDSCH/PUSCH
Intel Corporation

R1-1609828
Discussion on support of larger PDSCH/PUSCH bandwidth for MTC
ZTE

R1-1609829
Resource allocation for larger PDSCH/PUSCH bandwidth for MTC
ZTE

R1-1609993
Support of larger data channel bandwidth
Qualcomm Incorporated

R1-1610389
Larger max channel bandwidth for MTC
Ericsson

R1-1610406
Design for larger max PDSCH/PUSCH channel bandwidth
Kyocera Corporation
R1-1610650
WF on support of larger PDSCH/PUSCH channel bandwidth for MTC
ZTE, ZTE Microelectronics
Agreement:
· Rel-14 non-BL UE can support CE mode A in connected mode with a maximum PDSCH/PUSCH channel bandwidth of either 5 or 20 MHz.
· Rel-14 capability signaling is introduced to differentiate non-BL UEs with respect to maximum UE channel BW support in CE.
· Rel-14 non-BL UE may also support Rel-13 CE mode A and CE mode B.
· A Rel-14 non-BL UE supporting CE mode A operation with 20-MHz maximum PDSCH/PUSCH channel bandwidth also supports CE mode A operation with 5-MHz maximum channel bandwidth.
· Strive for commonality in the DCI design for the 5-MHz and 20-MHz cases without introducing unnecessary overhead for the 5-MHz case.
· FFS whether to support frequency hopping for PDSCH/PUSCH channel bandwidths >5 MHz
R1-1610684
WF on supporting larger channel bandwidth for Rel-14 non-BL UEs
Huawei, HiSilicon, Qualcomm

Agreement:
· The larger maximum UE channel BW for PDSCH is supported for both CE mode A and CE mode B.
· The larger maximum UE channel BW for PUSCH is not supported for CE mode B.
· For the 5-MHz BL UE,

· The maximum reception bandwidth is 25 PRBs.
· The maximum allocatable PDSCH channel bandwidth is [FFS between 24 or 25] PRBs.

· The maximum transmission bandwidth is 25 PRBs.
· The maximum allocatable PUSCH channel bandwidth is [FFS between 24 or 25] PRBs.

7.1.1.1.3 HARQ-ACK bundling in HD-FDD
R1-1608630
HARQ-ACK bundling in HD-FDD
Huawei, HiSilicon

R1-1608797
Design of HARQ-ACK bundling for HD-FDD
Sequans Communications

R1-1608892
ACK/NACK Bundling in FeMTC
Nokia, Alcatel-Lucent Shanghai Bell

R1-1608938
Considerations on HARQ-ACK Bundling in HD-FDD
Sony

R1-1609155
Different Options for HARQ-ACK bundling in CE mode A for HD-FDD
NEC

R1-1609819
Ack Bundling Design Considerations 
Sierra Wireless, S.A.

R1-1609830
Support of HARQ-ACK bundling for MTC
ZTE

R1-1609994
Support of HARQ-ACK bundling in HD-FDD
Qualcomm Incorporated

R1-1610025
HARQ bundling design for HD-FDD in Rel-14 MTC
NTT DOCOMO, INC.
R1-1610390
HARQ-ACK bundling for MTC
Ericsson
R1-1610651
WF on HARQ bundling in HD-FDD for MTC
ZTE, ZTE Microelectronics, Sony, Lenovo, NTT Docomo, Sierra Wireless, Sequans

Also supported by Qualcomm
Agreement:
· HARQ-ACK bundling is supported in CE Mode A in HD-FDD.
· HARQ-ACK bundling is not supported in CE Mode B.
· FFS whether HARQ-ACK bundling is supported in CE Mode A in FD-FDD.
· FFS whether HARQ-ACK bundling is supported for PUCCH repetition case.

· FFS whether HARQ-ACK bundling is supported for PDSCH repetition case.
· FFS whether HARQ-ACK bundling is supported for MPDCCH repetition case.

R1-1610824
WF on bundle size and bundle number in HD-FDD for MTC
ZTE, ZTE Microelectronics, Sierra Wireless, Ericsson, Lenovo, Sony
Agreement:
· One or multiple HARQ-ACK bundles can be supported for PDSCH scheduling before switching to UL.
· HARQ-ACK bundle size is defined as the number of PDSCH transmissions (corresponding to different HARQ processes) with a joint HARQ-ACK feedback.

· The maximum HARQ-ACK bundle size is 4.
· FFS: maximum number of HARQ-ACK bundles before switching to UL
7.1.1.1.4 Number of DL processes in FD-FDD
R1-1608629
Analysis on increasing DL HARQ processes in CE mode A for FD-FDD
Huawei, HiSilicon

R1-1608798
On supporting 10 DL HARQ processes
Sequans Communications

R1-1608893
Increasing the number of HARQ processes in FeMTC
Nokia, Alcatel-Lucent Shanghai Bell

R1-1608939
Considerations on HARQ Processes in FD-FDD
Sony

R1-1609831
Discussion on Number of DL processes in FD-FDD for MTC
ZTE

R1-1610026
Indication of up to 10 HARQ process number for FD-FDD in Rel-14 MTC
NTT DOCOMO, INC.

R1-1610391
Number of DL HARQ processes for MTC
Ericsson
R1-1610670
WF on supporting 10 HARQ processes
Sequans, Intel, Sony, Ericsson

Also supported by Sierra Wireless and Qualcomm
Agreement:
· For HD-FDD and FD-FDD,
· Support for max 10 DL HARQ processes in CE mode A is introduced for Rel-14 BL UEs

· A 1.4-MHz BL UE supporting max 10 DL HARQ processes has the same required soft buffer size as Rel-13 Cat-M1 UE

7.1.1.2 Multicast support
R1-1608628
Consideration on SC-PTM transmission for FeMTC
Huawei, HiSilicon

R1-1608894
SPS Design Considerations
Nokia, Alcatel-Lucent Shanghai Bell

R1-1608895
SC-PTM Search Space Considerations
Nokia, Alcatel-Lucent Shanghai Bell

R1-1608940
Multicast Support for feMTC
Sony

R1-1609206
Multicast support for FeMTC
LG Electronics

R1-1609358
Control channel design on supporting SC-PTM in FeMTC
Huawei, HiSilicon

R1-1609479
SC-PTM for FeMTC
Intel Corporation

R1-1609606
on supporting multicast with large TBS
Sequans Communications

R1-1609832
Discussion on multicast support for MTC
ZTE

R1-1609867
Further discussion on the change notification of SC-PTM for FeMTC
Sharp

R1-1609995
Support of multicast
Qualcomm Incorporated

R1-1610392
Collision handling for multicast support for MTC
Ericsson

R1-1610393
L1 configuration for multicast support for MTC
Ericsson
R1-1610820
WF on FeMTC SC-PTM scheduling
Ericsson, ITL, Nokia, ASB
Agreement:
· Max channel bandwidth and max TBS for SC-MTCH PDSCH transmission to BL/CE UEs:
· Option 1: According to Rel-13 Cat-M1 limitations (i.e. 6 PRBs and 1000 bits)

· Option 2: Configurable per SC-MTCH (with minimum maximum values of 6 PRBs and 1000 bits)

· Max channel bandwidth and max TBS for SC-MCCH PDSCH transmission to BL/CE UEs:

· Option A: According to Rel-13 Cat-M1 limitations (i.e. 6 PRBs and 1000 bits)

· Option B: Configurable per SC-MCCH (with minimum maximum values of 6 PRBs and 1000 bits)

· From physical layer point of view,

· All four options are feasible.
· Option 2 may have performance benefits over Option 1.
· Ask RAN2 to confirm feasibility and usefulness from higher layer point of view.
Agreement:
· The maximum number of on-going SC-MTCHs supported by SC-MCCH is reduced compared to LTE. 
· Send LS to RAN2 to
· Inform RAN2 that RAN1 assumes the maximum number of on-going SC-MTCHs supported by SC-MCCH is reduced compared to LTE
· Request RAN2 to inform RAN1 of the maximum number of on-going SC-MTCHs supported by SC-MCCH in FeMTC.
· Request RAN2 to inform RAN1 whether and how segmentation of SC-MCCH will be supported in Rel-14.
· For the search space scheduling SC-MCCH
· UE monitoring of blind decoding candidates is based on FFS: Type1-CSS or Type2-CSS for MPDCCH
· Rmax, and G values are configured per SC-MCCH by higher layers
· FFS the configuration of other parameters, e.g., narrowband. 
Cover FeMTC and NB-IoT in the same LS to RAN2 (Matthew, Huawei)
R1-1610666
WF on FeMTC SC-MTCH transmission 
Ericsson, Nokia, ASB
Agreement:
· Frequency hopping is supported in multicast to BL/CE UEs at least for max PDSCH channel bandwidth of 6 PRBs.
· FFS whether the frequency hopping is controlled by the same SIB parameters as other DL transmissions or by separate SIB parameters and/or DCI
Proposal:

· The possibility of combining of multicast transmissions of the same UDP/IP packet can be studied till the next meeting.
R1-1610665
WF on FeMTC multicast collision handling
Ericsson

R1-1610706
WF on DCI for SC-PTM
Huawei, …

R1-1610707
WF on SC-PTM configuration and scheduling
Huawei, …
7.1.1.3 OTDOA enhancements
Consider improvements of accuracy, UE complexity and power consumption
R1-1608896
OTDOA enhancements for FeMTC
Nokia, Alcatel-Lucent Shanghai Bell

R1-1608950
OTDoA enhancements for feMTC
Sony

R1-1609359
Discussion on the OTDOA enhancements for FeMTC
Huawei, HiSilicon

R1-1609370
Evaluations of feMTC OTDOA
Huawei, HiSilicon

R1-1609839
Discussion on OTDOA support for eMTC
ZTE

R1-1609996
OTDOA enhancements
Qualcomm Incorporated

R1-1610394
OTDOA enhancements for MTC
Ericsson
R1-1610934
WF on OTDOA for feMTC
ZTE , ZTE Microelectronics, Ericsson, Qualcomm
Agreement:
· For Rel-14 feMTC OTDOA  positioning reference signal, enhancements to the legacy LTE PRS patterns and sequences can be considered but need to be justified by significant performance improvement compared to legacy
· Strive for the possibility for the legacy PRS REs to overlap with the Rel-14 PRS REs
· Rel-14 PRS configuration includes

· All legacy parameters, i.e., bandwidth, periodicity, subframe offset, number of consecutive subframes, etc.
· FFS transmission in invalid subframes

· Sets of values of the parameters are FFS
· Determination of frequency location remains FFS

· Details of Rel-14 PRS configuration parameter settings are FFS
· Details of Rel-14 PRS muting pattern are FFS

· FFS how many Rel-14 PRS configurations are needed per cell
· FFS how many Rel-14 PRS configurations are needed per UE
· RSTD measurement of PRS in different sets of PRBs in the frequency domain is supported

· FFS details

R1-1610621
WF on PRS Frequency Hopping for OTDOA
Sony, ZTE, Ericsson, Virtuosys
Agreement:
· Frequency hopping of PRS in OTDOA is supported.
· Configurations and details are FFS
7.1.1.4  VoLTE enhancements
Increase VoLTE coverage for half-duplex FDD/TDD through techniques to reduce DL repetitions, new repetition factors, and adjusted scheduling delays
R1-1608655
SRS enhancement to supporting higher data rates
Huawei, HiSilicon

R1-1608799
VoLTE coverage enhancements
Sequans Communications

R1-1608897
VoLTE performance for Cat-M1 UE
Nokia, Alcatel-Lucent Shanghai Bell

R1-1608898
VoLTE enhancements for FeMTC
Nokia, Alcatel-Lucent Shanghai Bell

R1-1609369
On half duplex enhancements for VoLTE
Huawei, HiSilicon

R1-1609480
VoLTE enhancements for HD-FDD and TDD UEs
Intel Corporation

R1-1609997
VoLTE enhancements for eMTC
Qualcomm Incorporated

R1-1610395
VoLTE enhancements for CE mode A
Ericsson
R1-1610922
WF on FeMTC eVoLTE
Huawei, HiSilicon, Ericsson,  Qualcomm, Sequans
Agreement:
· RAN1 design will assume delay budget relaxation for UL voice packets 
· Prioritize consideration of the following in VoLTE enhancements in FeMTC for BL/CE UE considering overall system impacts:
· New number(s) of repetitions for PUSCH
· Adjusted scheduling relationships between physical channels
· SRS coverage enhancement
· Discontinuous PUSCH transmission
· SPS and non-SPS cases should both be considered
· Ask RAN2+RAN4: What can be assumed regarding need for intra- and inter-frequency measurement gaps, in synchronized and non-synchronized networks
· Ask RAN2: For feedback on what delay budget relaxation can be assumed
Provide LS to RAN2 and RAN4 (Matthew, Huawei)
7.1.1.5 Others
R1-1609998
Paging channel enhancements
Qualcomm Incorporated

R1-1609999
Power consumption reduction techniques for eMTC
Qualcomm Incorporated
