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7.2 LTE Release 14
7.2.8 Further Enhanced MTC for LTE
WID in RP-162520
R1-1701784
Introduction of FeMTC into 36.212
Huawei

R1-1701876
Introduction of Further Enhanced MTC for LTE
Ericsson
R1-1703433
Introduction of FeMTC into 36.213
Motorola Mobility
R1-1704050
Draft LS on Higher layer parameters for Rel-14 FeMTC
Ericsson
7.2.8.1 Higher data rates
7.2.8.1.1 Larger max PDSCH/PUSCH channel bandwidth
Resource allocation for the larger channel bandwidth, details of frequency hopping

Limit to maximum 2 contributions per 1 company/organization/university
R1-1701758
Resource allocation for supporting larger PDSCH channel bandwidth
Huawei, HiSilicon

R1-1701759
Resource allocation for supporting larger PUSCH channel bandwidth
Huawei, HiSilicon

R1-1701842
Resource allocation for larger max channel bandwidth
Sequans Communications

R1-1701852
Resource allocation for larger PDSCH/PUSCH channel bandwidth
Nokia, Alcatel-Lucent Shanghai Bell

R1-1701853
Frequency hopping details for larger PDSCH/PUSCH channel bandwidth
Nokia, Alcatel-Lucent Shanghai Bell

R1-1701881
Resource allocation schemes for Rel-14 BL/CE UE (5MHz)
NEC

R1-1701898
Resource allocation for larger PDSCH/PUSCH channel bandwidth
ZTE

R1-1701899
Details on frequency hopping for FeMTC
ZTE

R1-1701984
Resource allocation for larger channel bandwidth for FeMTC
Ericsson

R1-1701985
Frequency hopping/tuning for larger channel bandwidth for FeMTC
Ericsson

R1-1702149
Frequency domain resource allocation for feMTC
Intel Corporation

R1-1702150
Frequency hopping support for UEs with largermax channel BW
Intel Corporation

R1-1702358
Remaining issue of frequency hopping for resource allocation
Kyocera Corporation

R1-1702359
Remaining issue of RB allocation for higher data rates
Kyocera Corporation

R1-1702538
Resource Allocation for larger data channel bandwidth
Qualcomm Incorporated

R1-1702539
Further details of frequency hopping for larger data channel bandwidth support
Qualcomm Incorporated

R1-1702660
Resource Allocation and DCI design for FeMTC
Lenovo, Motorola Mobility

R1-1702794
Views on resource allocation for FeMTC with larger max bandwidth
NTT DOCOMO, INC.

R1-1703117
Resource allocation for feMTC using extended narrowband
Sony
R1-1703595
WF on PDSCH resource allocation for 5 MHz in CE mode A in FeMTC
Ericsson, Lenovo
R1-1703596
WF on PDSCH resource allocation for 5 MHz in CE mode A in FeMTC
Ericsson, Lenovo

R1-1703573
WF on resource allocation for PDSCH/PUSCH with max 1.4 MHz channel bandwidth
ZTE, ZTE Microelectronics
R1-1703574
WF on resource allocation for PDSCH with wider channel bandwidth 
ZTE, ZTE Microelectronics
R1-1703856
WF on parallel reception for UE with larger bandwidth in FeMTC
Ericsson, Huawei, HiSilicon, Qualcomm, Intel, ZTE, ZTE Microelectronics, Sony, Nokia, ASB, Lenovo, Kyocera
Also supported by KT Corp.

Agreement:
· If, in a subframe, the monitored MPDCCH narrowband and a scheduled PDSCH transmission fall within a PRB region spanning max X contiguous PRBs, the UE shall monitor the MPDCCH narrowband while receiving the PDSCH transmission in that subframe.
· If ce-pdsch-maxBandwidth-config is set to 5 MHz, X = 25.
· If ce-pdsch-maxBandwidth-config is set to 20 MHz, X = 100.
R1-1703813
WF on UL Retuning for larger PUSCH channel bandwidth
Qualcomm
Agreement:
· Up to four widebands are defined for retuning
· WB0 contains NB 0-3, WB1 contains NB 4-7, WB2 contains NB 8-11, WB3 contains NB 12-15
· UE infers the wideband index from the DCI (no additional signaling is needed)
· For UEs supporting 5 MHz PUSCH channel bandwidth, retuning gaps are provided whenever the UL transmission across subframes changes wideband or involves multiple widebands. 
· The rules to determine which symbols get punctured when there are retuning gaps are the same as those for UEs supporting 1.4 MHz PUSCH channel bandwidth.
R1-1703627
WF on UL Hopping and Resource Allocation for FeMTC UEs with 5MHz PUSCH Channel Bandwidth
Qualcomm
R1-1703858
WF on PDSCH resource allocation for 5 MHz in CE mode A in FeMTC
Ericsson, Lenovo, ZTE, ZTE Microelectronics
Agreement:
· For PDSCH resource allocation for 5 MHz in CE mode A:
· ‘Starting narrowband index’ is used to indicate the overlapped wideband.
· ‘Narrowband bitmap within the wideband + resource allocation within the narrowband’ is used to indicate the resource allocation within the wideband.
R1-1704054
WF on DCI size for max 5 MHz PDSCH resource allocation in CE mode A
ZTE, ZTE Microelectronics, Qualcomm
Agreement:
· Size of ‘Starting narrowband index’ is 
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· ‘Narrowband bitmap within the wideband’ is 3 bits to indicate the allocation of other 3 narrowbands excluding the starting narrowband. (The starting narrowband is always assumed to be allocated.)

· ‘Resource allocation within the narrowband’ is 5 bits, as same as in Rel-13 where DL resource allocation type 2 is used.

R1-1703877
WF on PDSCH resource allocation for 5-20 MHz in CE mode B in FeMTC
Ericsson, Huawei, HiSilicon, Qualcomm, ZTE, ZTE Microelectronics
Agreement:
· For PDSCH resource allocation for 5 MHz in CE mode B, the number of bits in DCI for resource assignment is the same as in Rel-13, i.e. [image: image3.png]|10g, [ 2| + 1



 bits, plus 1 additional bit.
· Indicate one of N non-overlapping 24-PRB widebands using [image: image5.png]|10g. ||



 bits.
· The number of widebands N = {1, 1, 1, 2, 3, 4} for {1.4, 3, 5, 10, 15, 20} MHz system bandwidth.
· The required number of bits is {0, 0, 0, 1, 2, 2} for {1.4, 3, 5, 10, 15, 20} MHz system bandwidth.
· Indicate the resource allocation within the wideband with a bitmap where every bit represents allocation of all PRBs within a NB.
· PDSCH resource allocation for up to 20 MHz in CE mode B can be supported by extending the 2-bit wideband index (used for the 5-MHz case) to a 3-bit wideband combination index.
· For system bandwidths <20 MHz, use only a subset of the rows in the table.
· For 10 MHz system bandwidth, only 2 bits are needed.
· Within each allocated wideband in the wideband combination, the allocation is according to the RA index.

[image: image6]
R1-1703969
WF on Resource Allocation for FeMTC UEs with 5MHz PUSCH Channel Bandwidth
Huawei, HiSilicon, Ericsson, Qualcomm, Softbank, Lenovo, Motorola Mobility, Sharp
R1-1703984
WF on UL Resource Allocation for FeMTC UEs with 5MHz Channel Bandwidth
NEC, Sony, NTT DOCOMO, Virtuosys, ZTE, ZTE Microelectronics
Agreement:
· For PUSCH resource allocation for 5 MHz channel bandwidth in CE mode A, 
· the number of bits in DCI for resource allocation is 
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· Resource allocation within one narrowband is according to Rel-13.
· Resource allocation of larger than one narrowband is indicated by a subset of the total number of 
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 unused states in Rel-13.
· Only the narrowband RBs are considered to determine the starting RB and number of RBs.
· RBG-based UL type 0 is used.
· RBG size is 3.
· If the PUSCH resource allocation is within a 5 MHz wideband, the center frequency of TX bandwidth is the center frequency of the wideband.
· If the PUSCH resource allocation spans two 5 MHz widebands, the center frequency of TX bandwidth is in the center of PUSCH resource allocation.
R1-1703994
WF on UL Frequency Hopping for PUSCH with larger bandwidth
Qualcomm, Ericsson, Intel, Huawei, HiSilicon
Agreement:
· The START_RB is restricted to narrow bands defined in Rel-13.
· START_RB hops using same equations as in Rel-13.
· Allocated RBs are the first NUM_RB RBs starting from the START_RB.
· This could include the center RB even if they aren’t part of Rel 13 NBs
· If the allocated RBs include edge RBs that do not belong to Rel 13 NBs, PUSCH transmission on that subframe is dropped.
· In case the hopping leads to wrap-around or transmission in edge PRB(s), the PUSCH transmission on that subframe is dropped.
R1-1703840
WF on resource allocation for PDSCH with max 20 MHz channel bandwidth in CE mode A
ZTE, ZTE Microelectronics, Qualcomm, Ericsson
Agreement:
· For resource allocation of PDSCH configured with max 20 MHz channel bandwidth in CE mode A,   
·  1 bit indicates whether to treat as 5 MHz allocation or as RBG bitmap. RBG size is  
·  10 MHz system bandwidth: 6 PRBs
·  15 MHz system bandwidth: 6 PRBs
·  20 MHz system bandwidth: 9 PRBs, except the last RBG which is 6 PRBs
· Frequency hopping is supported for all maximum PDSCH channel bandwidths in CE mode A and B.

7.2.8.1.2 Larger max PDSCH/PUSCH TBS
TBS table for 20 MHz

Limit to 1 contribution per 1 company/organization/university
R1-1701854
TBS table for 20MHz UE
Nokia, Alcatel-Lucent Shanghai Bell

R1-1701900
TBS table design of  maximum 20 MHz PDSCH for FeMTC
ZTE

R1-1701986
TBS table for 20 MHz max PDSCH channel bandwidth for FeMTC
Ericsson

R1-1702151
Remaining details of support of larger max PDSCH/PUSCH TBS
Intel Corporation
R1-1703597
WF on TBS for non-BL UE in FeMTC
Ericsson, Intel, Nokia, ZTE, NTT DOCOMO, Kyocera
Agreement:
· Change the agreement on maximum TBS for a Rel-14 non-BL UE configured in CE mode A to the minimum of 27376 bits and the maximum TBS supported by the UE category.
· Use existing Table 7.1.7.2.1-1 in 36.213 for determining modulation format and TBS for a non-BL UEs configured in CE mode A or B, with applicable restrictions:
· NPRB <=96 for 20 MHz BW. 
· When operating in 10 MHz and 15 MHz system BW, NPRB further restricted according to the applicable allocation constraints.
· ITBS <=14 for CE Mode A and ITBS <=9 for CE Mode B
R1-1703625
WF on support of larger max TBS for 5-MHz BL and non-BL UEs
Huawei, HiSilicon
Agreement:
· Rel-14 BL and non-BL UEs supporting 5 MHz PUSCH bandwidth support 6968 bits max UL TBS.
· TBS table is TS 36.213 table 7.1.7.2.1-1 with ITBS ≤ 14 in CE mode A and ITBS ≤ 9 in CE mode B.
· NOTE: This updates the RAN1#86bis agreement on max TBS for PUSCH and the corresponding RAN1#87 agreement on TBS tables.
7.2.8.1.3 HARQ-ACK bundling in HD-FDD
Scheduling for the HARQ-ACK bundling

Limit to 1 contribution per 1 company/organization/university
R1-1701762
On HARQ-ACK bundling in HD-FDD
Huawei, HiSilicon

R1-1701843
HARQ-ACK bundling - repetition and non-repetition cases
Sequans Communications

R1-1701855
HARQ-ACK bundling and scheduling
Nokia, Alcatel-Lucent Shanghai Bell

R1-1701882
Further details of HARQ-ACK bundling in CE mode A for HD-FDD
NEC

R1-1701901
Detailed design of HARQ-ACK bundling for HD-FDD
ZTE

R1-1701987
Scheduling for HARQ-ACK bundling for FeMTC
Ericsson

R1-1702152
Remaining details of HARQ-ACK bundling
Intel Corporation

R1-1702541
Support of HARQ-ACK bundling in HD-FDD
Qualcomm Incorporated

R1-1703118
Considerations on HARQ-ACK bundling for HD-FDD feMTC
Sony
R1-1703609
WF on HARQ-ACK bundling for HD-FDD
ZTE, ZTE Microelectronics, Huawei, HiSilicon
Agreement:
· When HARQ-ACK bundling is activated in HD-FDD, one DCI schedules one PDSCH TB.
· HARQ-ACK bundling is not supported in FD-FDD.
· PUCCH repetition is supported with HARQ-ACK bundling (i.e. legacy behavior).

R1-1703882
WF on DL Grant DCI for HARQ Bundling and Dynamic Ack Timing
Sierra Wireless, Sony, Ericsson, Virtuosys, Sequans, Nokia, ASB, Intel, Qualcomm
Agreement:
· When bundling and/or dynamic ACK timing is configured by RRC, the HD-FDD DL Grant contains the DCI field “HARQ-ACK Delay” which indicates the BL/CE subframes of delay between end of PDSCH and start of ACK/NACK.
· 3 bits with two ranges configured by a new RRC parameter
· Range 1 {4-11} SF 
· Range 2 {4,5,7,9,11,13,15,17} SF
· When bundling is configured, the HD-FDD DL Grant contains the DCI field “TBs in Bundle” which holds the number of TBs in the HARQ bundle [1,2,3,4] 

· Add a “Bundling on/off” field to DCI (+ 1 bit)
· If “Bundling on/off” field =1 then the “MPDCCH repeat” field is re-purposed for the “TBs in Bundle” Field
· UE sends an ACK for the bundle only if
· The number of decoded DL grants corresponding to the bundle equals the “TBs in Bundle” field in the last decoded DL grant in the bundle, and
· All PDSCH’s in the bundle are successfully decoded
· Otherwise, UE sends a NACK
R1-1703808
WF on HD-FDD HARQ-ID Reduction
Sierra Wireless
7.2.8.1.4 DCI definition

Details of DCI
R1-1701760
Detailed considerations on DCI and search space for FeMTC UEs
Huawei, HiSilicon

R1-1701844
DCI design details for feMTC
Sequans Communications

R1-1701856
DCI design for FeMTC
Nokia, Alcatel-Lucent Shanghai Bell

R1-1701902
Detailed DCI design for higher data rate
ZTE

R1-1701988
DCI definition for higher data rate support for FeMTC
Ericsson

R1-1702153
Overall DCI design for feMTC
Intel Corporation

R1-1702284
Category M1 DCI Design 
Sierra Wireless, S.A.

R1-1703119
DCI for 10 HARQ Process operation in feMTC
Sony
Agreement:
· Confirm the following working assumption:

· When the 10 HARQ process feature is enabled by RRC,
· The HARQ Process Number field in the DCI is increased to 4 bits.
R1-1703626
WF on PUSCH precoding for non-BL UEs in CE
Huawei, HiSilicon
Proposal:

· Non-BL UE can support UL TM2 in CE mode.

· DCI to indicate the “precoding information and number of layers” for non-BL UEs in CE. 
· Table 5.3.3.1.8-1 and Table 5.3.3.1.8-2 in TS 36.212 are reused, with the restriction that only two antenna ports are supported.
7.2.8.1.5 Others
R1-1701765
SRS enhancement to supporting higher data rates
Huawei, HiSilicon
R1-1703841
WF on the retuning of SRS transmission
Huawei, HiSilicon
R1-1704046
WF on the retuning of SRS transmission
Huawei, HiSilicon, Ericsson
Agreement:
· The following applies when SRS coverage enhancement is configured:
· For a Rel-14 BL UE, if SRS is transmitted on the last symbol in special subframe n, and if the SRS transmission bandwidth is not completely within the frequency resource of PUCCH/PUSCH in subframe n+1:
·  If the UE needs one symbol for retuning, then:
· When retuning between SRS and PUCCH, the guard period is the last symbol in special subframe n
· When retuning between SRS and PUSCH, the guard period is the first SC-FDMA symbol of PUSCH in subframe n+1
·  If the UE needs two symbols for retuning, then:
· When retuning between SRS and PUCCH, the guard period is the last symbol in special subframe n and the first symbol of PUCCH in subframe n+1
· When retuning between SRS and PUSCH, the guard period is the first two SC-FDMA symbols of PUSCH in subframe n+1
· For a Rel-14 BL UE, if the last SRS symbol in special subframe n is the last but one symbol in that subframe, and if the SRS transmission bandwidth is not completely within the frequency resource of PUCCH/PUSCH in subframe n+1: 
·  If the UE needs one symbol for retuning, then:
· When retuning between SRS and PUCCH/PUSCH, the guard period is the last symbol in special subframe n
·  If the UE needs two symbols for retuning, then:
· When retuning between SRS and PUCCH/PUSCH, the guard period is the last symbol in special subframe n and the first symbol of PUCCH/PUSCH in subframe n+1
Proposal:
· The following applies when SRS coverage enhancement is configured:
· For a Rel-14 BL UE, if SRS is transmitted on the first UpPTS symbol in special subframe n, and if the SRS transmission bandwidth is different from frequency resource of DwPTS reception in subframe n:
· If the UE needs one/two symbol(s) for retuning, then:
· The guard period is the last one/two symbol(s) in DwPTS reception
· For a Rel-14 BL UE, if the first symbol for SRS transmission in special subframe n is the second UpPTS symbol in subframe n, and if the SRS transmission bandwidth is different from frequency resource of DwPTS reception in subframe n:
· If the UE needs one symbol for retuning, then:
· The guard period is the first UpPTS symbol
· If the UE needs two symbols for retuning, then:
· If the TDD guard period is long enough, it serves as the retuning guard period

· Otherwise, if the TDD guard period is between 1 and 2 symbols, the retuning guard period is created by the TDD guard period and the first UpPTS symbol
· Otherwise, the retuning guard period is created by the last DwPTS symbol and the first UpPTS symbol
R1-1702540
Remaining aspects for larger data channel bandwidth support
Qualcomm Incorporated
7.2.8.2 Multicast support

Remaining details of DCI definitions for SC-MCCH and SC-MTCH, details of SC-MCCH notification

Limit to maximum 2 contributions per 1 company/organization/university
R1-1701557
Reply LS on SC-MCCH transmission in NB-IoT and FeMTC
RAN2, Huawei
R1-1701558
LS on SC-PTM in NB-IoT and FeMTC
RAN2, Huawei

R1-1702708
Draft LS reply on SC-PTM in NB-IoT and feMTC
Intel Corporation

R1-1701761
On SC-PTM transmission for FeMTC
Huawei, HiSilicon

R1-1701857
SC-PTM DCI design and collision handling
Nokia, Alcatel-Lucent Shanghai Bell

R1-1701858
SC-PTM support of SPS
Nokia, Alcatel-Lucent Shanghai Bell

R1-1701903
Remaining issues on multicast support for FeMTC
ZTE

R1-1701989
Configuration aspects for multicast for FeMTC
Ericsson

R1-1701990
DCI definition for multicast for FeMTC
Ericsson

R1-1702154
On SC-MCCH scheduling and change notification for feMTC
Intel Corporation

R1-1702155
SC-MTCH scheduling and DCI design for feMTC
Intel Corporation
Revised in R1-1703428
R1-1702408
Remaining issues for multicast in FeMTC
LG Electronics

R1-1702542
Support of multicast
Qualcomm Incorporated

R1-1702543
Support of SC-PTM for different UE categories
Qualcomm Incorporated
R1-1703875
[DRAFT] LS on UE capabilities for MBMS
Qualcomm
The draft LS in R1-1703875 is agreed. Provide final LS (Qualcomm) with the bullet list changed to:
· BL/CE UE (“eMTC UE”) with 1.4 MHz and 1000 bits max TBS

· BL/CE UE (“eMTC UE”) with 5 MHz and 4008 bits max TBS

· NB-IoT UE with 680 bits max TBS

· NB-IoT UE with 2536 bits max TBS
R1-1703120
Repetitions for multicast operation in feMTC
Sony
R1-1703575
WF on DCI design for SC-MCCH for multicast in FeMTC
ZTE, Ericsson, Nokia
R1-1703516
WF on L1 configurations for multicast in FeMTC
Ericsson, Huawei, HiSilicon
Agreement:
· PDSCH carrying SC-MTCH is configurable in SC-MCCH, with the following configurations:
· 1. Maximum 1000 bits TBS and maximum number of allocatable PRBs is 6.
· 2. Maximum 4008 bits TBS and maximum number of allocatable PRBs is 24.
· Send an LS to RAN2 to inform them to support signaling of “PA” (per SC-MTCH) and “PB” (for all SC-MTCHs in a cell) for deriving the ratio of PDSCH EPRE to CRS EPRE in FeMTC specific messages for SC-PTM, with the same value ranges as in Rel-13 SC-PTM.
The draft LS in R1-1703805 is agreed without the second bullet. Final LS agreed in R1-1703968. Take the last bullet agreement into account in the draft LS with the updated RRC parameter list.
R1-1703801
WF on DCI design for SC-MTCH in FeMTC
Ericsson, ZTE, Huawei, HiSilicon
Agreement:
· If the SC-MTCH is configured for maximum 1000 bits TBS and maximum number of allocatable PRBs is 6, according to the higher layer CE mode indication bit, reuse the size and definition from DCI format 6-1A and 6-1B for the following fields (see table on slide 5 in R1-1703801)
· Frequency-hopping flag
· Resource assignment
· Number of PDSCH repetitions
· MCS
· Number of MPDCCH repetitions
· Reuse Table 7.1.11-1 and Table 7.1.11-2 in TS 36.213, and define higher layer parameters to signal the maximum number of PDSCH repetitions 
· If the SC-MTCH is configured for maximum 4008 bits TBS and maximum number of allocatable PRBs is 24, according to the higher layer CE mode indication bit, reuse the size and definition from DCI format used for higher data rate for the following fields
· Frequency-hopping flag
· Resource assignment
· Number of PDSCH repetitions
· MCS
· Number of MPDCCH repetitions
R1-1703802
WF on Remaining issues on DCI design for SC-MCCH for multicast in FeMTC
Ericsson, Nokia, ASB
Agreement:
· For the SC-MCCH DCI field for number of PDSCH repetitions:
· Same as paging (Table 7.1.11-3 in TS 36.213), i.e., condition on the DCI subframe repetition number
R1-1703800
WF on collision handling for multicast in FeMTC
Ericsson, Nokia, ASB
Agreement:
· Confirm RAN1#88 working assumption:
· When a UE is monitoring Type1-CSS for paging at its Paging Occasion, it is not required to simultaneously monitor MPDCCH search spaces for SC-MCCH or SC-MTCH or receive PDSCH for SC-MCCH or SC-MTCH.
R1-1703876
WF on Scheduling Offset for SC-MTCH MPDCCH Starting SF
Ericsson, Qualcomm, Nokia, ASB
Agreement:
· SC-MTCH MPDCCH search space starting subframe configuration includes a new higher-layer parameter mpdcch-offset-scmtch (αoffset).
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where mpdcch-offset-scmtch is a fractional offset {0, 1/8, 1/4, 3/8, 1/2, 5/8, 3/4, 7/8} of the period T (T= RmaxG) between successive MPDCCH search spaces.
R1-1704060
WF on HARQ for FeMTC multicast
Ericsson
Agreement:
· Support only 1 HARQ process for SC-MTCH and SC-MCCH
· Therefore, neither NDI bit nor HARQ process ID field is introduced in DCIs
R1-1703506
WF on Reducing MPDCCH overhead in FeMTC SC-PTM
Ericsson, Qualcomm, Nokia, ASB

7.2.8.3 OTDOA enhancements

PRS frequency hopping interval

Limit to 1 contribution per 1 company/organization/university
R1-1701763
OTDOA enhancements in FeMTC
Huawei, HiSilicon

R1-1701859
OTDOA Positioning in FeMTC
Nokia, Alcatel-Lucent Shanghai Bell

R1-1701904
Remaining issues on OTDOA for FeMTC
ZTE

R1-1701991
Remaining details of OTDOA enhancements for FeMTC
Ericsson

R1-1702544
OTDOA enhancements
Qualcomm Incorporated

R1-1703121
Increasing accuracy of OTDOA in feMTC
Sony
R1-1703678
WF on the multiple PRS time-frequency configurations
Ericsson, Qualcomm
Also supported by Sony

Agreement:
· One cell can transmit multiple PRS time-frequency configurations with possibly up to 3 different PRS bandwidths.
· Configuration information multiple PRS time-frequency configurations with possibly up to 3 different PRS bandwidths per cell can be signaled to the UE, each information associated with a set of configuration parameters including PRS configuration index, number of PRS subframes per occasion, muting pattern, and new optional parameters.
R1-1703679
WF on PRS frequency hopping
Ericsson, Qualcomm
Also supported by Sony
Agreement:
· Starting point of PRS frequency hopping
· The first subframe of the first PRS occasion in a legacy PRS period
· Supported PRS bandwidth for frequency hopping 
· 6 PRBs
· Frequency hopping interval:
· one PRS occasion
· The UE can assume that the precoding is the same over one PRS occasion (i.e. legacy behavior).
R1-1703680
WF on PRS collision handling
Ericsson, Qualcomm
Agreement:
· PRS is punctured on resource elements where it collides with PSS/SSS/PBCH signals
· (F)eMTC UE can receive PRS in non-BL/CE subframes during which ongoing MPDCCH/PDSCH reception (if exists) is suspended
R1-1703681
WF on PRS ID
Ericsson
Also supported by Sony

R1-1703665
WF on PRS PRB Indication in SIB1-BR
Nokia, Alcatel-Lucent Shanghai Bell
7.2.8.4 VoLTE enhancements
DCI definition for adjusted scheduling relationships between physical channels

Limit to 1 contribution per 1 company/organization/university
R1-1701556
LS reply on FeMTC VoLTE enhancements
RAN2, Ericsson

R1-1701566
LS response on FeMTC VoLTE enhancements
RAN4, Ericsson

R1-1701764
VoLTE enhancements in FeMTC
Huawei, HiSilicon

R1-1701845
Adjusted timing relationships for feMTC
Sequans Communications

R1-1701860
VoLTE enhancements for FeMTC
Nokia, Alcatel-Lucent Shanghai Bell

R1-1701905
Remaining issues on VoLTE enhancement for FeMTC
ZTE

R1-1701992
Remaining details of VoLTE enhancements for FeMTC
Ericsson

R1-1702156
On enhanced VoLTE support in feMTC
Intel Corporation

R1-1702545
VoLTE enhancements for eMTC
Qualcomm Incorporated
R1-1703576
WF on SPS in VoLTE enhancement for FeMTC
ZTE, ZTE Microelectronics
Agreement:
· For HD-FDD BL/CE UE configured with the new PUSCH repetition factors: 
· When PUSCH repetition collides with SPS PDSCH reception, PUSCH repetition shall be dropped in colliding subframes.
R1-1704001
WF on new PUSCH repetition factors for FeMTC
Ericsson
Agreement:
· On ‘new number(s) of repetitions for PUSCH’:
· The new set of repetition factors is {1, 2, 4, 8, 12, 16, 24, 32} for both the non-SPS and the SPS case.
R1-1703855
WF on modulation enhancements for feMTC
Intel Corporation, Qualcomm, Nordic Semiconductor

Agreement:
· For BL/CE UE configured with the new PUSCH repetition factors:

· For PDSCH in CE mode A:
· When the number of PDSCH repetitions is one (i.e., no repetitions), modulation scheme follows DCI indication.
· When the number of PDSCH repetitions is 2 or more, QPSK is used regardless of the modulation order indicated in DCI.
· For PUSCH in CE mode A:
· Include an additional 1-bit field in the uplink DCI to override the modulation scheme as follows:
· If the modulation order is Qm=2, then the field is reserved.
· If the modulation is greater than 2, then override the modulation order with Qm- 2 (i.e., 16-QAM ( QPSK).
7.2.8.5 Others
R1-1701570
LS to RAN1, RAN2 on FeMTC SI acquisition delay
RAN4, Intel

R1-1702706
On improving SIB/MIB acquisition time in feMTC
Intel Corporation

R1-1701993
MIB/SIB acquisition for FeMTC
Ericsson
R1-1703960
[DRAFT] LS reply on FeMTC SI acquisition delay
Intel

The draft LS in R1-1703960 is agreed. Provide final LS (Intel).
R1-1703514
WF on reducing handover delay for eMTC
Qualcomm
Agreement:
· From RAN1 perspective, it is beneficial to introduce a new field in the handover message that signals that the offset between source and destination cell is less than 153600 Ts

· Send an LS to RAN2/4 with this agreement
Prepare draft LS (Qualcomm)
R1-1702118
Cell range extension
Sequans Communications

R1-1702546
Paging channel enhancements
Qualcomm Incorporated
[image: image10.png]WB
combination
index

WB #0

WB #1

WB #2

WB #3

0

N u s W(N |




