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1 Introduction

This document summarizes RAN1 agreements with RAN1 specification impacts made within the Rel-14 work item on ‘Further enhanced MTC for LTE’ [RP-161464]. Relevant documents are listed in the reference section.
Red color indicates that a later agreement has modified an agreement. Agreements that have been made obsolete altogether by later agreements are omitted in this document. This unofficial document is intended to reflect (never override) RAN1 agreements captured in chairman’s notes, email discussions and official meeting reports.
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2 Higher data rate support
2.1 General

RAN1#86bis agreement on modulation schemes:
· Supported modulation schemes for Rel-14 BL/CE UEs:

· PDSCH: QPSK, 16QAM
· PUSCH: QPSK, 16QAM
RAN1#86bis agreement: on MPDCCH common search space:
· FeMTC UEs use Rel-13 DCI formats for MPDCCH Type-0/1/2 CSS transmissions.
RAN1#86bis agreement on enabling of sub-features:
· The following FeMTC features:
· HARQ-ACK bundling
· Larger maximum TBS for 1.4MHz operation

· Larger maximum TBS for 5MHz operation

· Support of larger bandwidth
· 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.
2.2 Larger max TBS for 1.4-MHz BL UE
RAN1#86 agreement on max TBS in TDD/HD-FDD:
· For Rel-14 FeMTC UEs, the maximum UL TBS for CEMode A UEs with maximum 1.4 MHz bandwidth in TDD/HD-FDD is increased to 2984 bits.

· Idle mode operations reuse the Rel-13 eMTC design.
RAN1#86bis agreement on max TBS in FD-FDD:
· Max UL TBS in CE mode A for 1.4-MHz Rel-14 BL FD-FDD UE is 2984 bits
RAN1#86bis agreement on TBS determination:
· 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
· The tables in R1-1610861 are agreed.

From R1-1610861:

· Use the yellow highlighted rows for larger TBS for 1.4-MHz UE in CE mode A that supports larger TBS
	ITBS
	NPRB

	
	1
	2
	3
	4
	5
	6

	0
	16
	32
	56
	88
	120
	152

	1
	24
	56
	88
	144
	176
	208

	2
	32
	72
	144
	176
	208
	256

	3
	40
	104
	176
	208
	256
	328

	4
	56
	120
	208
	256
	328
	408

	5
	72
	144
	224
	328
	424
	504

	6
	328
	176
	256
	392
	504
	600

	7
	104
	224
	328
	472
	584
	712

	8
	120
	256
	392
	536
	680
	808

	9
	136
	296
	456
	616
	776
	936

	10
	144
	328
	504
	680
	872
	1032

	11
	176
	376
	584
	776
	1000
	1192

	12
	208
	440
	680
	904
	1128
	1352

	13
	224
	488
	744
	1000
	1256
	1544

	14
	256
	552
	840
	1128
	1416
	1736

	15
	280
	600
	904
	1224
	1544
	1800

	16
	328
	632
	968
	1288
	1608
	1928

	17
	336
	696
	1064
	1416
	1800
	2152

	18
	376
	776
	1160
	1544
	1992
	2344

	19
	408
	840
	1288
	1736
	2152
	2600

	20
	440
	904
	1384
	1864
	2344
	2792

	21
	488
	1000
	1480
	1992
	2472
	2984


· Use the following MCS/TBS index table for larger TBS for 1.4-MHz UE in CE mode A that supports larger TBS
	MCS Index
	Existing Modulation Order
	Existing TBS Index
	New Modulation Order
	New TBS Index

	0
	2
	0
	2
	0

	1
	2
	1
	2
	2

	2
	2
	2
	2
	4

	3
	2
	3
	2
	5

	4
	2
	4
	2
	6

	5
	2
	5
	2
	8

	6
	2
	6
	2
	10

	7
	2
	7
	4
	10

	8
	2
	8
	4
	12

	9
	2
	9
	4
	14

	10
	2
	10
	4
	16

	11
	4
	10
	4
	17

	12
	4
	11
	4
	18

	13
	4
	12
	4
	19

	14
	4
	13
	4
	20

	15
	4
	14
	4
	21


2.3 Larger max TBS for 5-MHz UE and non-BL UE
RAN1#86bis agreement on max TBS:
· Max TBS for 5-MHz Rel-14 BL/CE UEs:

· PDSCH: 4008 bits
· PUSCH: 4008 bits
RAN1#87 agreement on TBS determination:
· Use 4-bit MCS field for PDSCH/PUSCH for BL/CE UE configured with larger max PDSCH/PUSCH channel bandwidth.
· For BL/non-BL UE configured with max 5 MHz PDSCH/PUSCH channel bandwidth in CE mode A, adopt TBS table for PDSCH/PUSCH in R1-1613356.

· For BL/non-BL UE configured with max 5 MHz PDSCH/PUSCH channel bandwidth in CE mode B, adopt TBS table for PDSCH/PUSCH in R1-1613356 with ITBS≤9.

· For non-BL UE configured with max 20 MHz PDSCH channel bandwidth, max DL TBS is 31704 bits.
From R1-1613356:

	ITBS
	NPRB

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	0
	16
	32
	56
	88
	120
	152
	176
	208
	224
	256

	1
	24
	56
	88
	144
	176
	208
	224
	256
	328
	344

	2
	32
	72
	144
	176
	208
	256
	296
	328
	376
	424

	3
	40
	104
	176
	208
	256
	328
	392
	440
	504
	568

	4
	56
	120
	208
	256
	328
	408
	488
	552
	632
	696

	5
	72
	144
	224
	328
	424
	504
	600
	680
	776
	872

	6
	328
	176
	256
	392
	504
	600
	712
	808
	936
	1032

	7
	104
	224
	328
	472
	584
	712
	840
	968
	1096
	1224

	8
	120
	256
	392
	536
	680
	808
	968
	1096
	1256
	1384

	9
	136
	296
	456
	616
	776
	936
	1096
	1256
	1416
	1544

	10
	144
	328
	504
	680
	872
	1032
	1224
	1384
	1544
	1736

	11
	176
	376
	584
	776
	1000
	1192
	1384
	1608
	1800
	2024

	12
	208
	440
	680
	904
	1128
	1352
	1608
	1800
	2024
	2280

	13
	224
	488
	744
	1000
	1256
	1544
	1800
	2024
	2280
	2536

	14
	256
	552
	840
	1128
	1416
	1736
	1992
	2280
	2600
	2856


	ITBS
	NPRB

	
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20

	0
	288
	328
	344
	376
	392
	424
	456
	488
	504
	536

	1
	376
	424
	456
	488
	520
	568
	600
	632
	680
	712

	2
	472
	520
	568
	616
	648
	696
	744
	776
	840
	872

	3
	616
	680
	744
	808
	872
	904
	968
	1032
	1096
	1160

	4
	776
	840
	904
	1000
	1064
	1128
	1192
	1288
	1352
	1416

	5
	968
	1032
	1128
	1224
	1320
	1384
	1480
	1544
	1672
	1736

	6
	1128
	1224
	1352
	1480
	1544
	1672
	1736
	1864
	1992
	2088

	7
	1320
	1480
	1608
	1672
	1800
	1928
	2088
	2216
	2344
	2472

	8
	1544
	1672
	1800
	1928
	2088
	2216
	2344
	2536
	2664
	2792

	9
	1736
	1864
	2024
	2216
	2344
	2536
	2664
	2856
	2984
	3112

	10
	1928
	2088
	2280
	2472
	2664
	2792
	2984
	3112
	3368
	3496

	11
	2216
	2408
	2600
	2792
	2984
	3240
	3496
	3624
	3880
	4008

	12
	2472
	2728
	2984
	3240
	3368
	3624
	3880
	4136
4008
	4392
4008
	 

	13
	2856
	3112
	3368
	3624
	3880
	4136
4008
	4392
4008
	 
	 
	 

	14
	3112
	3496
	3752
	4008
	4264
4008
	 
	 
	 
	 
	 


	ITBS
	NPRB

	
	21
	22
	23
	24
	25
	
	
	
	
	

	0
	568
	600
	616
	648
	680
	
	
	
	
	

	1
	744
	776
	808
	872
	904
	
	
	
	
	

	2
	936
	968
	1000
	1064
	1096
	
	
	
	
	

	3
	1224
	1256
	1320
	1384
	1416
	
	
	
	
	

	4
	1480
	1544
	1608
	1736
	1800
	
	
	
	
	

	5
	1864
	1928
	2024
	2088
	2216
	
	
	
	
	

	6
	2216
	2280
	2408
	2472
	2600
	
	
	
	
	

	7
	2536
	2664
	2792
	2984
	3112
	
	
	
	
	

	8
	2984
	3112
	3240
	3368
	3496
	
	
	
	
	

	9
	3368
	3496
	3624
	3752
	4008
	
	
	
	
	

	10
	3752
	3880
	4008
	4264
4008
	 
	
	
	
	
	

	11
	4264
4008
	4392
4008
	 
	 
	
	
	
	
	
	


RAN1#87 agreement on soft buffer size and rate matching:
· Soft buffer size for 5-MHz BL UE is 73152 bits (75% of full buffer size corresponding to a max TBS of 4008 bits and 8 DL HARQ processes).
· The same soft buffer size (73152 bits) applies to 5-MHz BL UE supporting 10 DL HARQ processes.
· PDSCH rate matching for 5-MHz BL UEs uses Limited Buffer Rate Matching (LBRM) with 25% reduction of buffer size, corresponding to a code rate of 4/9.
2.4 Larger max channel bandwidth
RAN1#86 and RAN1#86bis agreement:
· The wider bandwidth operation is enabled by eNB.

· Wider bandwidth PDSCH/PUSCH is cross subframe scheduled by MPDCCH.

· MPDCCH follows Rel-13 design, which implies that it can be decoded by a UE operating in narrowband operation (6RB).

· If a new grant is introduced for wideband PDSCH/PUSCH, the number of blind decodings of MPDCCH does not increase with respect to Rel-13 eMTC.
· For Rel-14 FeMTC UEs with larger TBS and channel BW:

· Idle mode operations reuse the Rel-13 eMTC design.

· For Rel-14 BL UEs in CE mode A (FFS for CE mode B), the single larger maximum UE channel BW for PDSCH and PUSCH in CE mode A and for PDSCH in CE mode B in RRC connected mode is 5 MHz.
RAN1#86bis and RAN1#87 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 and a maximum PUSCH channel bandwidth of 5 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

· 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.

RAN1#87 agreement on bandwidth configuration:
· Rel-14 BL/non-BL UE in CE Mode A support independent max PDSCH/PUSCH channel bandwidth configurations.

· Rel-14 BL/non-BL UE max PDSCH and PUSCH channel bandwidths are configured semi-statically through RRC signaling.
· This does not have an impact on whether the Rel-14 DCI formats should be same size or not as Rel-13 DCI formats.

· Rel-14 non-BL UEs can support CE mode B in connected mode with a maximum PDSCH channel bandwidth of either 1.4, 5 or 20 MHz.
· Rel-14 non-BL UEs can support CE mode B in connected mode with a maximum PUSCH channel bandwidth of 1.4 MHz.

RAN1#87 agreement on resource allocation:
· The PDSCH allocation for FeMTC UEs supporting larger BW is limited to resource blocks that are part of narrowbands defined in LTE Release 13 for UEs configured with 5 MHz max PDSCH channel bandwidth
· 24 PRBs is the maximum number of PRBs that can be allocated
· The PDSCH allocation for FeMTC UEs supporting larger BW is limited to resource blocks that are part of narrowbands defined in LTE Release 13 for UEs configured with 20 MHz max PDSCH channel bandwidth
· 96 PRBs is the maximum number of PRBs that can be allocated
· The PUSCH allocation for FeMTC UEs with larger BW can include at least certain PRBs that are not part of narrow bands defined in LTE Release 13
· This includes at least the central PRB in case of odd system bandwidth
· FFS: PRBs at the band edges that do not belong to any narrowband
· For Rel-14 BL/CE UE configured with max 5 MHz PDSCH channel bandwidth, contiguous and non-contiguous resource allocation is supported
· For Rel-14 non-BL UEs configured with max 20 MHz PDSCH channel bandwidth, contiguous and non-contiguous resource allocation is supported  
RAN1#87 agreement on frequency hopping:
· PDSCH/PUSCH frequency hopping is supported for BL/CE UE operating 5 MHz maximum PDSCH/PUSCH channel bandwidth.

· Reuse Rel-13 frequency hopping RRC parameters.

· FFS how to handle center PRB in odd system bandwidths

· FFS whether wrap-around can occur

· It is up to eNB implementation to ensure that frequency hopping error cases with wrap-around (e.g. for PUSCH or for PDSCH with UE bandwidth smaller than system bandwidth) do not occur.
· This does not preclude specifying a UE behavior for these cases.
· PDSCH/PUSCH frequency hopping can be dynamically enabled and disabled via DCI in CE Mode A.
2.5 HARQ-ACK bundling in FDD
RAN1#86bis 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.

RAN1#86bis 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.
RAN1#87 agreement:
· When HARQ-ACK bundling is RRC configured, non-bundled transmission is still possible, where the repetition numbers of the different channels are used in the same way as in Rel-13 eMTC. 

· At least in non-repetition case, the maximum number of HARQ-ACK bundles before switching to UL is 3.
· FFS whether repetition case is supported

· The maximum number of PDSCH TBs in all bundles before switching to UL is 10.

· The switch time between DL and UL is FFS between:
· Indicated in the DCI
· Implicitly based on the specification
· If repetition is used for MPDCCH or PDSCH, HARQ-ACK bundling is not used
2.6 More DL HARQ processes in FDD
RAN1#86bis 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

RAN1#87 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.
For agreements on required soft buffer size for 5-MHz BL UE with 10 DL HARQ processes, see Section 2.3.
2.7 Reduced guard period for retuning
RAN1#86bis 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
· It is up to eNB whether and how to take the UE capability into account.

RAN1#87 agreement:
· If the UE indicates it needs one 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 resources, the guard period is the last SC-FDMA symbol in the previous UL subframe

· When retuning from a PUSCH narrowband to a PUCCH resource, the guard period is the last SC-FDMA symbol in the previous UL subframe

· When retuning from a PUCCH resource to a PUSCH narrowband, 

· If the PUCCH uses a shortened PUCCH format, the guard period is the last SC-FDMA symbol in the previous UL subframe and any potential SRS transmission is dropped.
· Otherwise, the guard period is the first SC-FDMA symbol in the next UL subframe.
3 Multicast support

RAN1#86bis agreement on max bandwidth and max TBS:
· 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 [R1-1611033]

RAN1#86bis agreement on max number of SC-MTCHs:
· The maximum number of on-going SC-MTCHs supported by SC-MCCH is reduced compared to LTE. 

· Send LS [R1-1611033] 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.
RAN1#86bis and RAN1#87 agreement on frequency hopping:
· Frequency hopping is supported in multicast to BL/CE UEs at least for max PDSCH channel bandwidth of 6 PRBs.
RAN1#87 agreement on MPDCCH search space:
· MPDCCH search space configuration for SC-MCCH consists of {narrowband, Rmax, G}.
· MPDCCH search space configuration for SC-MTCH consists of {narrowband, Rmax, G}.
· For the MPDCCH search space scheduling SC-MCCH, UE monitoring of blind decoding candidates is reused from Type1-CSS.

· For the MPDCCH search space scheduling SC-MTCH, UE monitoring of blind decoding candidates is reused from Type2-CSS.

RAN1#87 agreement on DCI definition:
· DCIs for scheduling SC-MCCH is based on DCI format 6-2 with at least the following fields:

· Resource assignment
· Number of PDSCH repetitions
· MCS
· Number of MPDCCH repetitions
· DCIs for scheduling SC-MTCH include at least the following fields:

· Frequency-hopping flag
· Resource assignment
· Number of PDSCH repetitions
· MCS
· Number of MPDCCH repetitions
· The sizes of the DCI fields are FFS.
· Other DCI fields than the ones listed above are not precluded.
RAN1#87 agreement on MPDCCH/PDSCH configuration:
· PDSCH carrying SC-MCCH supports up to 1000 bits TBS and up to 6 PRBs channel bandwidth.

· PDSCH carrying SC-MTCH is configurable in SC-MCCH, and supports up to [4008] bits TBS and [24 or 25] PRBs channel bandwidth.
· For MPDCCH scheduling SC-MCCH or SC-MTCH, the frequency hopping and its configuration follow the Rel-13 eMTC design.
· For PDSCH carrying SC-MCCH or SC-MTCH, the frequency hopping and its configuration follow the Rel-13 eMTC design.
· The frequency hopping activation (ON/OFF) for MPDCCH/PDSCH for SC-MCCH is configured by a new 1-bit parameter.
· The frequency hopping activation (ON/OFF) for MPDCCH/PDSCH for SC-MTCH is configured by a new 1-bit parameter per SC-MTCH.
· Coverage enhancement related settings (CE mode A / CE mode B) for MPDCCH/PDSCH for SC-MCCH are configured by a new 1-bit parameter.
· Coverage enhancement related settings (CE mode A / CE mode B) for MPDCCH/PDSCH for SC-MTCH is configured by a new 1-bit parameter per SC-MTCH.
RAN1#87 working assumption on collision handling:
· 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.
· This working assumption is automatically confirmed/abandoned if the corresponding RAN2 working assumption is confirmed/abandoned.
RAN1#87 agreement on collision handling:
· Collision between SC-PTM related transmissions and PSS/SSS, PBCH, and SIBs, is handled in the same way as Rel-13 eMTC.
· The UE is not required to simultaneously monitor the MPDCCH search spaces for SC-MCCH and SC-MTCH.

· When a UE is monitoring MPDCCH search space for SC-MCCH or receiving PDSCH carrying SC-MCCH, it is not required to simultaneously monitor MPDCCH search space for SC-MTCH or receive PDSCH carrying SC-MTCH.
4 OTDOA enhancements

RAN1#86bis 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.
· RSTD measurement of PRS in different sets of PRBs in the frequency domain is supported

· Frequency hopping of PRS in OTDOA is supported.
RAN1#87 agreement on configuration of multiple PRS configurations:
· PRS bandwidths include {1.4, 3, 5, 10, 15, 20} MHz
· No change w.r.t. legacy LTE PRS bandwidths

· 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

· Supported legacy PRS periodicities are {160, 320, 640, 1280} subframes that are jointly signaled with starting subframe offsets in PRS configuration indices

· No change w.r.t. legacy LTE PRS indices
RAN1#87 agreement on more frequent PRS transmissions:
· Supported number of PRS subframes per PRS occasion are {1, 2, 4, 6, 10, 20, 40, 80, 160} subframes

· Reuse LTE PRS muting mechanism with a bit string of {2, 4, 8, 16} bits, with each bit applied to one legacy PRS period

· No change w.r.t. legacy LTE PRS muting pattern

· Add additional configuration parameters to support more frequent PRS transmissions and PRS frequency hopping
· Legacy PRS configuration (including R14 enhancements) can also be delivered to (F)eMTC UEs

· To support more frequent PRS transmission in time, add the following parameters to support multiple PRS occasions in a legacy PRS period

· PRS occasion interval in a PRS period: {10, 20, 40, 80} subframes

· If this is not configured, there is only one PRS occasion in a legacy PRS period.
RAN1#87 agreement on PRS frequency hopping:
· If activated, PRS frequency hopping is configured with the following parameters (similar to Rel-13 eMTC FH):

· Number of bands for frequency hopping X: {2, 4}

· The first band is in the center

· The positions of the remaining X-1 bands:
· The starting position of each of X-1 bands is indicated separately: narrowband {0,1,…,max-1}

RAN1#87 agreement on UE capability signaling:
· Signalling is provided for the UE to indicate the capability information below for OTDOA positioning to the E-SMLC in LPP

· Maximal PRS bandwidth for RSTD measurement

· PRS-frequency-hopping-based RSTD measurement
5 VoLTE enhancements

RAN1#86bis 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 [R1-1611053]
· Ask RAN2: For feedback on what delay budget relaxation can be assumed [R1-1611053]
RAN1#87 agreement on new number(s) of repetitions for PUSCH:
· Define a new set of repetition factors for PUSCH which overrides the SIB parameter for the maximum number of PUSCH repetitions
· At least for the non-SPS case, the new set of repetition factors is {1, 2, 4, 8, 12, 16, 24, 32}
· The new set of repetition factors is enabled by a new optional 1-bit UE-specific RRC configuration parameter
· Note that this enhancement is not limited to VoLTE
RAN1#87 agreement on adjusted scheduling relationships between physical channels:
· Introduce a dynamic timing relationship between PDSCH and HARQ-ACK controlled by the DCI
· This adjusted timing relationship is enabled by a new optional 1-bit UE-specific RRC configuration parameter
· FFS whether to introduce a dynamic timing relationship between UL grant and PUSCH
· If introduced, this will not require the introduction of any additional RRC parameters.
· FFS whether to introduce a dynamic timing relationship between DL assignment and PDSCH
· If introduced, FFS whether the modified scheduling delay is implicitly detected based on guard-subframe timing
· Note that this enhancement is not limited to VoLTE
RAN1#87 agreement on SRS coverage enhancement:
· P-SRS can be transmitted on at most 6 UpPTS symbols in the same subframe for the same FeMTC UE
· A-SRS can be transmitted on at most 6 UpPTS symbols in the same subframe for the same FeMTC UE
· Use similar RRC signalling as introduced for the corresponding functionality in the Rel-14 WI for SRS-based carrier switching
· This is an optional UE capability
· Note that this enhancement is not limited to VoLTE
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