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This contribution lists RAN1 agreements made for Rel-13 eMTC (WI code LTE_MTCe2_L1, WID in RP-150492) sorted by topic.

Since the purpose of this contribution is to serve as input to RAN1 CR drafting, this contribution does not capture observations and other informative notes, only agreements with potential RAN1 specification impacts. Some agreements have been combined or edited for better readability. Agreements, working assumptions and FFSs that have been made obsolete by later agreements are not included. The text boxes present the RAN1 agreements – all other text is just informative text from the WI rapporteur. In case of inconsistency between agreements, it is usually safe to assume that later agreements override earlier agreements. Note that this document is just an interpretation of the RAN1 agreements, i.e. this document does in no way override the official RAN1 minutes.

In the RAN1 agreements, the term LC UE is sometimes used to denote the Rel-13 low complexity UE with reduced (1.4 MHz) bandwidth. The new UE power class will be optional for the Rel-13 low complexity UE (see RAN4 LS in R1-155052).

In the RAN1 agreements, the term CE UE is sometimes used to denote UEs operating coverage enhancements. RAN1 has agreed to introduce two CE modes (see the section on “Coverage enhancement”).

	RAN1#84 conclusion:
· The proposed definition is agreed in principle. More refined wording can still be discussed (as part of discussion on editors’ CRs)
· Adopt the definition
· A Low Complexity or Coverage Enhanced (LC/CE) UE is capable of coverage enhancement mode A support and intends to access a cell in or is configured in a coverage enhancement mode.
· Editors will discuss and include the definition in the specification(s)
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[bookmark: _Toc443751503]RRC parameters
New or modified RRC parameters for L1 configuration are captured in the Excel sheet in the LS in R1-157891R1-161545. The parameters are grouped under the following headings in the Excel sheet for increased readability:

· General parameters
· Frequency hopping parameters
· DL unicast parameters
· UL unicast parameters
· SRS configuration parameters
· SIB/SI scheduling parameters
· Random access parameters
· Paging parameters

The headings in the Excel sheet do not necessarily correspond to IE structures. For example, the cell-specific and UE-specific parameters are not expected to be grouped in the same IE structures even though they occur under the same heading in the Excel sheet. Furthermore, some of the parameters listed under the headings DL/UL unicast parameters are also applicable to non-unicast cases. The applicability of parameters should be apparent from the comment fields in the Excel sheet or from the RAN1 agreements listed below.

Furthermore, RAN1 has provided a Rel-13 UE feature list in the LS in R1-161547.

[bookmark: _Toc443751504]Radio access capabilities
	RAN1#83 agreement:
· The max TBS size is 1000 bits for both DL and UL
· Total number of soft channel bits is 25344 for Rel-13 eMTC UE
· Note that this does not have any intended implication on the UE category discussion.
· For Rel-13 LC UE HD-FDD, type B operation is assumed
· Note that this does not have any intended implication on the UE category discussion. 




[bookmark: _Toc443751505]Supported modulation schemes
	RAN1#80bis agreement:
· Lower modulation order (e.g., pi/2 BPSK) is not supported in Rel-13 for eMTC




	RAN1#81 agreement:
· Rel-13 low complexity UE supports only QPSK and 16QAM as modulation schemes for PDSCH            




[bookmark: _Toc443751506]Number of HARQ processes
	RAN1#82 agreement:
· Soft buffer management is based on a maximum of 8 DL HARQ processes as in Rel-8




	RAN1#82bis 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




	RAN1#83 agreement:
· For FDD, if the UE is operating in Mode A
· the same max number of DL and UL HARQ processes as for Cat-0 UE in Rel-12
· For TDD, if the UE is operating in CE Mode A:
· the same max number of UL HARQ processes as for Cat-0 UE in Rel-12
· maximum number of DL HARQ processes is as below:
	TDD UL/DL configuration
	Maximum number of HARQ processes

	0
	6

	1
	9

	2
	12

	3
	11

	4
	14

	5
	16

	6
	8






[bookmark: _Toc443751507]Simultaneous transmission
	RAN1#82bis agreement:
· LC/CE UE is not expected to be configured with non-contiguous UL resource allocations, and simultaneous PUCCH and PUSCH




[bookmark: _Toc443751508]Simultaneous reception
	RAN1#79 and RAN1#80 agreement:
· UE is not required to support simultaneous reception of more than one transport block for unicast transmission in a subframe at least for Rel-13 low complexity UE.
· Note that the transport block here refers to the ones carried by PDSCH
· UE is not required to support simultaneous reception of a transport block for unicast transmission and a transport block for broadcast transmission in a subframe at least for Rel-13 low complexity UE.
· Note that the transport block here refers to the ones carried by PDSCH
· UE is not required to support simultaneous reception of multiple transport blocks for broadcast transmission (SIB/paging/RAR) in a subframe for Rel-13 low complexity UE.
· Note that the transport block here refers to the ones carried by PDSCH




[bookmark: _Toc443751509]Narrowband definitions
	RAN1#80bis agreement:
· A set of DL and UL narrowband(s) are known to UE
· Definition of narrowband(s) is specified in the spec
· PRBs in a narrowband are aligned with legacy PRB mapping




	RAN1#81 agreement:
· A narrowband is defined as a set of contiguous PRBs
· At least for TDD, the same set of narrowbands are specified for both DL and UL
· NOTE: This avoids additional retuning in TDD
· Narrowbands are non-overlapping 
· The PSS/SSS/PBCH may be in one or more narrowbands. PSS/SSS/PBCH is independent of any narrowbands
· In case a UE needs to monitor PSS/SSS/PBCH of a cell, it can be retuned to the center 72 subcarriers (excluding system DC)




	RAN1#82 agreement:
· All narrowbands are of a size of 6 PRBs
· Total number of DL narrowbands in the system bandwidth is fixed at 
· Total number of UL narrowbands in the system bandwidth is fixed at 

RAN1#82 agreement:
· The remaining RBs are divided evenly at both ends of the system bandwidth, with the extra odd PRB for the system BW (e.g. 3, 5, and 15 MHz) located at the center of the system BW
· The narrowbands are numbered in order of increasing PRB number




[bookmark: _Toc443751510]Frequency retuning
This section mainly concerns Tx-to-Tx or Rx-to-Rx frequency retuning for Rel-13 low complexity UEs with reduced (1.4 MHz) bandwidth. RAN4 has indicated in the LS in R1-155051 that the maximum retuning time between narrowband regions will be 2 symbols including CP length assuming normal CP.

Note that Tx-to-Rx and Rx-to-Tx frequency retuning in case of HD-FDD operation will be associated with a guard subframe similarly to what has been specified in 36.211 and 36.306 for HD-FDD operation for Cat-0 UEs in Rel-12.

	RAN1#79 agreement:
· Support narrow bandwidth operations of 6 RBs in both RF and baseband with possible retuning to another narrowband region (within the cell system bandwidth) for communications.




	RAN1#82bis agreement:
· For retuning between DL narrowbands, and from UL to DL (for TDD)
· RAN1 assumes that UE uses at most the first 2 OFDM symbols in legacy control region as retuning time
· eNB starts DL transmission using the CFI signaled in SIB1bisSIB1-BR (for other transmissions than SIB1bisSIB1-BR)
· UE behavior in case the CFI signaled in SIB1bisSIB1-BR is smaller than 2 OFDM symbols is up to the UE implementation




	RAN1#83 agreement:
· Cases for UL retuning to consider:
· Case 1: UE retunes from PUSCH narrowband to PUSCH narrowband
· Case 2: UE retunes from PUCCH narrowband to PUCCH narrowband
· Case 3: UE retunes from PUCCH narrowband to PUSCH narrowband
· Case 4: UE retunes from PUSCH narrowband to PUCCH narrowband
· Case 5: UE retunes from PRACH narrowband to PRACH narrowband
· Options for how to define the UL retuning gap:
· Option A: Last two symbols of the earlier subframe
· Option B: Last symbol of the earlier subframe + first symbol of the later subframe
· Option C: Guard subframe (not needed according to results in R1-157472)
· Option D: First two symbols of the later subframe
· Agree on the following:
· Case 1: Option B
· Case 2: Option B
· Case 3: Option D
· Case 4: Option A 
· Case 5: up to the UE implementation




	RAN1#84 agreement:
· For PUCCH 2/2a, UL retuning gaps are generated by puncturing of the affected SC-FDMA symbols: last symbol and first symbol of the prior and the latter subframe respectively.

RAN1#84 agreement:
· For CE Mode B, the guard period is created by puncturing the affected SC-FDMA symbol(s) of PUSCH.
· For CE Mode A, the guard period is created by rate matching PUSCH around the affected SC-FDMA symbol(s).

RAN1#84 agreement:
· 
Shortening of PUCCH 1/1a/1b in the first slot of a subframe is realized by using  in the first slot with PUCCH 1/1a/1b resource mapping from symbols 1 through 6 in the first slot while maintaining the existing PUCCH 1/1a/1b DM-RS locations.




[bookmark: _Toc443751511]Frequency hopping
	RAN1#80bis agreement:
· Frequency hopping over the system bandwidth is not used for at least
· PSS/SSS
· PBCH
· Hopping pattern between narrowbands is supported

RAN1#80bis agreement:
· For M-PDCCHMPDCCH repetition for Rel-13 low-complexity MTC UEs in enhanced coverage, the following technique is supported
· Frequency hopping is supported over the system BW
· If/when frequency hopping is applied, frequency location is switched according to a pattern every Y consecutive subframes, where Y is equal to or larger than X, assuming re-tuning time is included in Y

RAN1#80 agreement:
· For Rel-13 low complexity UE in enhanced coverage, the following technique related to at least unicast PDSCH is supported
· Frequency hopping is supported over the system BW
· If/when frequency hopping is applied, frequency location should be switched every Y consecutive subframes, where Y is equal to or larger than X, assuming re-tuning time is included in Y.

RAN1#80 agreement:
· For PUSCH repetition (including different RVs) for Rel-13 low complexity MTC UEs with a coverage enhancement mode, the following techniques are supported
· Frequency hopping over system bandwidth across subframes
· Network can enable or disable the hopping




	RAN1#82bis agreement:
· Frequency hopping for SIB1bisSIB1-BR is always used at least for system bandwidth ≥ 5MHz 
· SIB1bisSIB1-BR 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
· The mentioned narrowbands are determined based on cell ID and system bandwidth 
· The hopping sequence between these narrowbands is determined based on cell ID and subframe index (and/or SFN)

RAN1#82bis agreement:
· For M-PDCCHMPDCCH/PDSCH, when frequency hopping is used, frequency hopping occurs between:
· a per cell configurable number of narrowbands of 2 or 4
· If/when frequency hopping is applied to a DL/UL physical channel, 
· Location of the PRB(s) is the same during YCH=X consecutive subframes
· YCH (frequency hopping granularity) is configured per CE level
· Configuration of frequency hopping
· for paging M-PDCCHMPDCCH and MTC-SIBx is in a cell-specific manner
· for RAR/msg3/msg4, is per “coverage level” (including non-CE) in a cell-specific manner
· for unicast is per UE, in a UE-specific manner




	RAN1#83 agreement:
· For PUSCH/PUCCH, when frequency hopping is used, frequency hopping occurs between 2 narrowbands

RAN1#83 agreement:
· Frequency hopping pattern for M-PDCCHMPDCCH, PDSCH, PRACH, PUSCH, PUCCH is given by a fixed pattern
· For 2 narrowbands: cycle through {1st NB, 2nd NB}
· For 4 narrowbands (only applicable to M-PDCCHMPDCCH/PDSCH): cycle through {1st NB, 2nd NB, 3rd NB, 4th NB}

RAN1#83 agreement:
· Frequency hopping for SIB1bisSIB1-BR is given by –
· S is a set of valid DL narrowbands for SIB1bisSIB1-BR, the narrowband is indexed in the order of increasing value
· S = {s0, s1, s2, …., sK-1}, K = number of valid DL narrowbands for SIB1bisSIB1-BR
· For system BW less than 12 RBs
· SIB1bisSIB1-BR is transmitted in narrowband sj where j = PCID mod K
· For system BW between 12-50 RBs
· 1st NB is sj where j = PCID mod K
· 2nd NB is (sj + floor(K/2)) mod K
· Starting at SFN mod 8 = 0, SIB1bisSIB1-BR transmission cycles through {1st NB, 2nd NB}
· For system BW between 51-110 RBs
· 1st NB is sj where j = PCID mod K
· 2nd NB is (sj + floor(K/4)) mod K
· 3rd NB is (sj + 2*floor(K/4)) mod K
· 4th NB is (sj + 3*floor(K/4)) mod K
· Starting at SFN mod 8 = 0, SIB1bisSIB1-BR transmission cycles through {1st NB, 2nd NB, 3rd NB, 4th NB} 

RAN1#83 agreement:
· Frequency hopping configuration for PDSCH –
· The first narrowband is determined without any new higher layer configuration involved, the other narrowband(s) are determined using a single configurable offset
· The offset is cell-specifically configured, applicable to all CE levels
· In CE Mode A, on/off of unicast PDSCH frequency hopping is dynamically indicated by DCI if PDSCH hopping is enabled by higher-layer signaling

RAN1#83 agreement:
· Frequency hopping configuration for PUSCH –
· The first narrowband is determined without any new higher layer configuration involved, the other narrowband(s) are determined using a single configurable offset
· The offset is cell-specifically configured, applicable to all CE levels
· In CE Mode A, on/off of unicast PUSCH frequency hopping is dynamically indicated by DCI if PUSCH hopping is enabled by higher-layer signaling

RAN1#83 agreement:
· PRACH frequency hopping is between two frequency regions
· Frequency hopping configuration for PRACH –
· prach-FreqOffset is signaled (in units of PRBs), the other frequency for PRACH is determined using a configurable offset (in units of PRBs) for all CE levels

RAN1#83 agreement:
· Narrowbands for PUCCH frequency hopping are symmetric to the central frequency of system bandwidth
· For a PUCCH transmission in the first narrowband using a PRB k = {0, 1, 2, 3, 4, 5}, when hopped to the second narrowband, the PRB in the second narrowband is 5-k

RAN1#83 agreement:
· Frequency hopping configuration for M-PDCCHMPDCCH: the first narrowband is signaled, the other narrowband(s) are determined using a single configurable offset (cell-specific)

RAN1#83 agreement:
· When frequency hopping is enabled, frequency hopping occurs based on absolute SFN, subframe number and Ych

RAN1#83 agreement:
· Ych is configured per CE mode separately for DL and UL
· The number of bits for configuring Ych is 2, and the possible values are CE mode dependent
· Note: Ych is applicable to the case when hopping is enabled and the case when hopping is disabled
· The values of Ych:
· CE mode A:
· FDD: Ych = {1, 2, 4, 8}
· TDD: Ych = {1, 5, 10, 20}
· CE mode B: 
· FDD: Ych = {2, 4, 8, 16}
· TDD: Ych = {5, 10, 20, 40}

RAN1#83 agreement:
· Use the following Ych value for M-PDCCHMPDCCH/PDSCH for paging and MTC-SIB other than SIB1bisSIB1-BR:
· If ‘Downlink frequency hopping interval in CE mode B’ is signaled in SIB1bisSIB1-BR,
· Use Ych = ‘Downlink frequency hopping interval in CE mode B’
· Otherwise,
· Use Ych = ‘Downlink frequency hopping interval in CE mode A’
· Use the following Ych values for M-PDCCHMPDCCH/PDSCH/PUSCH for RAR/Msg3/Msg4:
· In case PRACH CE level 0 or 1 is used for the last PRACH attempt,
· For M-PDCCHMPDCCH/PDSCH, use Ych = ‘Downlink frequency hopping interval in CE mode A’
· For PUSCH, use Ych = ‘Uplink frequency hopping interval in CE mode A’
· In case PRACH CE level 2 or 3 is used for the last PRACH attempt,
· For M-PDCCHMPDCCH/PDSCH, use Ych = ‘Downlink frequency hopping interval in CE mode B’
· For PUSCH, use Ych = ‘Uplink frequency hopping interval in CE mode B’




[bookmark: _Toc443751512]Coverage enhancement
	RAN1#79 agreement:
· The coverage enhancement targets for non Rel-13 low complexity UE are:
· For FDD, the target MCL is 155.7 dB.
· For TDD, the target MCL is 155.7 dB [for UL-DL configuration 1].
· RAN1 has discussed the coverage enhancement targets for Rel-13 low complexity UEs and agreed to target the same MCL as for other UEs.
· This means that some channel(s) may need to be enhanced more than 15 dB.
· The target is set under the assumption that this doesn’t require significant additional work compared to targeting only up to 15 dB.
· The above targets are assuming that the maximum UE transmission power P [dBm] of the new UE power class is ≥20 dBm (confirmed by RAN4 in LS in R1-155052).
· When applicable, the MCL targets are valid under the assumptions in TR 36.888 subclauses 5.2 and 5.2.1.2
· The reference system has 10 MHz system bandwidth and no power boosting.




	RAN1#82bis agreement:
· Two CE modes are specified for RRC_CONNECTED UEs:
· CE Mode A describes a set of behaviours for no repetitions and small number of repetitions
· CE Mode B describes a set of behaviours for large number of repetitions
· The CE mode is signalled to the UE 
· For each physical channel, there may be some common numbers of repetitions which can be used in CE Mode A and CE Mode B




[bookmark: _Toc443751513]PSS/SSS
	RAN1#79 agreement:
· No RAN1 modifications are required for PSS/SSS to support Rel-13 Low Complexity MTC UEs in normal coverage and in enhancement coverage
· UEs cannot rely on the existence of any enhanced PSS/SSS




[bookmark: _Toc443751514]PBCH
	RAN1#80 agreement:
· User data and PBCH repetition are assumed not to be sent in the same PRBs.

RAN1#80 agreement:
· In subframes where PBCH repetition occurs, available REs in PRB pairs containing MIB are used for PBCH
· Available REs are REs not used for the legacy control region, PSS/SSS OFDM symbols and CRS
· Rel-13 low complexity MTC UE assumes the legacy control region is set to 3 OFDM symbols
· NOTE: The PBCH repetition may not be an integer




	RAN1#80bis and RAN1#81 agreement:
· PBCH repetition in subframe #0 + repetition in 1 other subframe in all frames in every 40ms cycle
· It is up to the network whether to configure PBCH repetitions in a cell or not
· The PBCH repetition configuration can be regarded as a long-term property of the cell
· UE can assume the PBCH repetition on/off is the same in subsequent wake-up as initial acquisition
· The other subframe for PBCH repetition is:
· Subframe #9 for FDD
· Subframe #5 for TDD
· PBCH repetition for 1.4 MHz TDD/FDD system is not supported




	RAN1#82 agreement:
· In subframes with PBCH repetition:
· CSI-RS punctures PBCH repetition REs




	RAN1#82bis agreement:
· PBCH repetition symbols are mapped for improving frequency tracking loop operation.
· 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




	RAN1#83 agreement:
· R1-157852 is agreed
· Option 1 (in slide 3) is adopted




From R1-157852:
· Common to both FDD and TDD
· Symbols with CRS are repeated in symbols without CRS in a PBCH subframe. Down-select between:
· Option 1: Both data and CRS REs from original PBCH symbols are repeated in symbols without CRS in a PBCH subframe
· Option 2: In repeated symbols without CRS, the REs corresponding to CRS symbols in original PBCH are left empty
· Maintain same relative order of repeated PBCH symbols as for legacy PBCH
· For FDD:
· Continuous mapping of PBCH symbols across subframes #9 and #0
· For TDD:
· Same PBCH repetition mapping in subframes #0 and #5
· For illustrations, see slides 4-7 in R1-157852.

[bookmark: _Toc443751515]System information
The terms ‘MTC SIB1’ and ‘SIB1bis’ areis no longer in use and hashave been replaced with ‘SIB1bisSIB1-BR’ in this contribution. SIB1bisSIB1-BR and SI will be transmitted on PDSCH without an associated physical downlink control channel. For details on frequency hopping, see the section “Frequency hopping”. For details on system information update notification, see the section “Paging”.

	RAN1#79 agreement:
· RAN1 recommends that RAN2 consider introducing new SIB(s) for Rel-13 low complexity UEs in normal and enhanced coverage
· A Rel-13 low complexity UE will not be able to
· Receive SI-messages in more than 6 contiguous PRBs 
· Receive PDCCH which schedules transmissions of legacy SIBs
· Maximum TBS, SIB size(s) and time-domain aspects including e.g. SI-windows and SIB update rate(s) can be decided jointly with RAN2
· This does not preclude the possibility of using a subset of the new SIB(s) for normal coverage or enhanced coverage 
· RAN1 recommends RAN2 to consider limiting support of mobility for Rel-13 low complexity UEs to reduce SIB size at least in enhanced coverage




	RAN1#80bis agreement:
· Scheduling information for SIB1bisSIB1-BR (time, frequency and MCS/TBS) is derived from PCID and/or MIB and/or fixed/predefined in spec
· Scheduling information for subsequent “MTC SIs” (time, frequency and MCS/TBS) is derived from SIB1bisSIB1-BR and/or fixed/predefined in spec




	RAN1#81 agreement:
· The number of resource blocks used for MTC SIB transmission is fixed to 6 PRBs.
· Scheduling information for SIB1bisSIB1-BR
· TBS of SIB1bisSIB1-BR is based on information in the MIB.
· Frequency location of SIB1bisSIB1-BR is derived from at least PCID.
· Time location
· Possible subframes are {0,4,5,9} for FDD and {0,5} for TDD.
· Scheduling information for MTC SIBs other than SIB1bisSIB1-BR are given in SIB1bisSIB1-BR.




	RAN1#82 agreement:
· For SI transmission:
· At least the following are predefined or derived from MIB:
· (a) periodicity of SIB1bisSIB1-BR transmission
· (b) repetition number within the periodicity of SIB1bisSIB1-BR transmission




	RAN1#82bis agreement:
· 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
· SIB1bisSIB1-BR is transmitted periodically with a period of TSIB1bisSIB1-BR radio frames
· Within a period, SIB1bisSIB1-BR can be repeated a number of times
· RV cycling {0,2,3,1,…} is used for each SIB1bisSIB1-BR transmission within a period
· SIB1bisSIB1-BR transmission period TSIB1bisSIB1-BR is predefined
· TSIB1bisSIB1-BR = 8 radio frames




	RAN1#83 agreement:
· 6 TBS values are supported for SIB1bisSIB1-BR
· Support {4, 8, 16} SIB1bisSIB1-BR transmissions per 80ms
· The duration over which the content of SIB1bisSIB1-BR that the UE can assume to NOT change is fixed in specification to N radio frames
· 5 bits in MIB are used to indicate information related to SIB1bisSIB1-BR, low cost MTC support,  and/or coverage enhancement support

RAN1#83 agreement:
· 5 MIB spare bits are used to indicate TBS and RSIB1bisSIB1-BR via a table
· The 6 TBS values are up to RAN2
	Value
	TBS
	RSIB1bisSIB1-BR

	0
	No SIB1bisSIB1-BR transmission

	1
	TBS1
	4

	2
	TBS1
	8

	3
	TBS1
	16

	4
	TBS2
	4

	5
	TBS2
	8

	6
	TBS2
	16

	7
	TBS3
	4

	8
	TBS3
	8

	9
	TBS3
	16

	10
	TBS4
	4

	11
	TBS4
	8

	12
	TBS4
	16

	13
	TBS5
	4

	14
	TBS5
	8

	15
	TBS5
	16

	16
	TBS6
	4

	17
	TBS6
	8

	18
	TBS6
	16

	19 - 31
	Reserved


:
· Time location is determined from RSIB1bisSIB1-BR and PCID for BW > 3 MHz
	RSIB1bisSIB1-BR
	Time Allocation

	
	PCID
	FDD
	TDD

	
	
	System frame number
	Subframe number
	System frame number
	Subframe number

	4
	Even
	even
	4
	odd
	5

	
	Odd
	odd
	4
	odd
	0

	8
	Even
	any
	4
	any
	5

	
	Odd
	any
	9
	any
	0

	16
	Even
	any
	4 and 9
	any
	0 and 5

	
	Odd
	any
	0 and 9
	any
	0 and 5


· For BW = 3 MHz, PBCH repetition is only in SF#0 in all frames for TDD
· Time location is determined from RSIB1bisSIB1-BR and PCID
· For BW <= 3 MHz, only RSIB1bisSIB1-BR = 4 is supported
	RSIB1bisSIB1-BR
	Time Allocation

	
	PCID
	FDD
	TDD

	
	
	System frame number
	Subframe number
	System frame number
	Subframe number

	4
	even
	Even
	4
	odd
	5

	
	odd
	Odd
	4
	odd
	5



RAN1#83 agreement:
· For BW > 3 MHz, the two middle narrowbands are not used for SIB1bisSIB1-BR transmission
· In case of collision between SIB1bisSIB1-BR transmissions and M-PDCCHMPDCCH/PDSCH repetitions,
· Drop M-PDCCHMPDCCH/PDSCH subframe, the unavailable subframe is counted in the repetition

RAN1#83 agreement:
· Scheduling information for an SI is given by –
· Narrowband index
· All the 6 PRBs in the narrowband are used
· MCS
· QPSK is always used
· TBS
· Possible values are {152, 208, 256, 328, 408, 504, 600, 712, 808, 936}
· Subframe offset to indicate the starting subframe (relative to the start of the SI window)
· Possible values are up to RAN2 
· Number of repetitions within SI window
· Possible values are up to RAN2 
· Time interval between repetitions
· Possible values are up to RAN2 

RAN1#83 agreement:
· In case of collision between scheduled SI transmissions and a M-PDCCHMPDCCH/PDSCH repetition in the same narrowband in a subframe
· The UE shall assume M-PDCCHMPDCCH/PDSCH in the subframe is dropped, and the unavailable subframe is counted in the repetition




RAN2 provided the following TBS range for PDSCH for SIB1-BR (a.k.a. SIB1-BR) in the LS in R1-161469:

	
	0
	1
	2
	3
	4
	5

	TBS
	208
	256
	328
	504
	712
	936



[bookmark: _Toc443751516]Available subframes and collision handling
	RAN1#82 agreement:
· The set of subframes to be used for downlink transmissions can be explicitly and cell-specifically signalled by the eNB by SIB1bisSIB1-BR (from RAN1 perspective)
· If the explicit signaling is not present, a default operation is defined by RAN1 

RAN1#82 agreement:
· Handling of subframes not available for repetition
· Postpone repetitions till the next available subframe in case unavailable subframes are aligned between eNB and UE
· This is in line with the TDD behaviour of Rel-8 PUSCH TTI bundling and Rel-8 PUCCH HARQ-ACK repetition




	RAN1#82bis agreement on valid uplink subframes:
· 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
· The subframe unavailable due to UE-specific configuration or behavior is counted in the repetition  

RAN1#82bis agreement on valid downlink subframes:
· A UE can drop receiving repetition in subframe(s) unavailable due to UE-specific configuration or behavior such as 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 SIB1bisSIB1-BR, the default behavior is:
· MBSFN configuration is given in MTC-SIB2
· For broadcast PDSCH other than SIB1bisSIB1-BR/MTC-SIB2, M-PDCCHMPDCCH, 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




	RAN1#83 agreement:
· RAN1#82bis agreement:
· 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
· Agree that the expression ‘PUSCH/PUCCH repetition’ in the above agreement also concerns the first subframe (when it is followed by repetitions).

RAN1#83 agreement:
· When M-PDCCHMPDCCH/PDSCH transmission collides with PRS transmission in a subframe,
· LC/CE UE is not required to know the PRS configuration.
· It is up to eNB whether to drop or puncture transmissions.

RAN1#83 agreement:
· When valid DL subframes are indicated with a bitmap in SIB1bisSIB1-BR, the bitmap length 10 and 40 bits is supported.




	RAN1#84 conclusion:
· For DM-RS based PDSCH transmissions for eMTC, MBSFN subframes are valid subframes if configured
· No specification impact

RAN1#84 agreement:
· LC/CE UEs drop PUCCH/PUSCH transmissions in the subframes that collide with non-LC/CE UE PRACH resources. 
· LC/CE UEs drop PUCCH/PUSCH transmission in the subframes that collide with eMTC PRACH resources.
· A UE drops PUSCH transmissions in the subframes that collide with the PUCCH (for HARQ-ACK or SR or CQI) transmitted by the UE. 

RAN1#84 agreement:
· For HARQ-ACK and SR overlapping when PUCCH is with repetition, drop SR for the remaining transmission
· In case of collision between dynamically scheduled PUSCH and SPS PUSCH, all remaining repetitions of SPS PUSCH are dropped.




[bookmark: _Toc443751517]Legacy PCFICH/PDCCH/PHICH
	RAN1#81 and RAN1#83 agreement:
· Rel-13 low complexity UEs are not required to receive legacy PCFICH, legacy PDCCH and legacy PHICH.




[bookmark: _Toc443751518]Starting OFDM symbol
	RAN1#82bis agreement:
· For subframes containing PDSCH carrying SIB1bisSIB1-BR, the starting OFDM symbol of SIB1bisSIB1-BR reception is a fixed value predefined in the specification
· The fixed value is equal to the maximum CFI value for the given system configuration (TDD/FDD, system bandwidth)
· For M-PDCCHMPDCCH and other PDSCH, the starting OFDM symbol is broadcast to all low-complexity/coverage-enhancement UEs in a cell via a shared higher layer parameter in SIB1bisSIB1-BR
· The higher layer parameter is a 2-bit field, indicating starting OFDM symbol  {1,2,3} for N_RB^DL >10 , and  {2,3,4} for N_RB^DL 10  
· As in existing system, the starting OFDM symbol for subframe 1 and 6 for TDD is maximum 2




	RAN1#84 agreement:
· For CE Mode A, the first symbol for DL transmissions to LC/CE UEs in MBSFN subframes, is given by min{startSymbolLC in SIBbis, 2}.
· For CE Mode B, the first symbol for DL transmissions to LC/CE UEs, indicated by the parameter startSymbolLC in SIB1-BR, is the same in both normal and MBSFN subframes.




[bookmark: _Toc443751519]Timing relationships
For further details on the timing relationship between M-PDCCHMPDCCH and PDSCH, see the section “PDSCH cross-subframe scheduling”.

	RAN1#82 agreement:
· Timing relationships between M-PDCCHMPDCCH and PDSCH
· In FDD and HD-FDD with cross-subframe scheduling, the PDSCH starts in subframe n+k, where n is the subframe where the repetitions of the decoded M-PDCCHMPDCCH message(s) ends, where k is defined by other agreements
· Timing relationships between M-PDCCHMPDCCH and PUSCH
· In FDD and HD-FDD, the PUSCH starts in subframe n+k, where n is the subframe where the repetitions of the decoded M-PDCCHMPDCCH message(s) ends
· Timing relationships between PDSCH and PUCCH
· In FDD and HD-FDD, if PDSCH transmission ends in subframe n as indicated by the corresponding M-PDCCHMPDCCH, PUCCH carrying HARQ-ACK starts in subframe n+k




	RAN1#83 agreement:
· Note:
· The scheduling timing for PUSCH and the HARQ timing for PDSCH is based on the legacy timing, which, as already agreed earlier, may further depend on R, and FDD/TDD system type. This is to be captured in the CR stage.




	RAN1#84 agreement:
· For TDD HARQ PUSCH timing, if the last subframe of MPDCCH repetitions (subframe n) does not have corresponding PUSCH timing (k), a UE assumes the first downlink/special subframe which has PUSCH timing after subframe n as the last subframe of MPDCCH repetitions for PUSCH transmission.




[bookmark: _Toc443751520]M-PDCCHMPDCCH (‘Physical downlink control channel for MTC’)
The terms ‘Physical downlink control channel for MTC’ and ‘M-PDCCH’ areis no longer in use and hashave been replaced with ‘M-PDCCHMPDCCH’ in this contribution. For details on frequency hopping, see the section “Frequency hopping”. For details on PDSCH cross-subframe scheduling, see the section on “PDSCH”. For details on PUSCH HARQ feedback, see the section “PUSCH”. For details on physical channel timing relationships, see the section “Timing relationships”.
[bookmark: _Toc443751521]M-PDCCHMPDCCH based on EPDCCH

	RAN1#78bis agreement:
· Regarding the M-PDCCHMPDCCH:
· It is used to transmit DCI messages to Rel-13 low complexity UEs
· It is a narrowband (within 6 PRBs) control channel
· It is not mapped to legacy control regions
· This does not preclude the consideration of Rel-13 low complexity UE accessing 1.4 MHz system BW using legacy (E)PDCCH




	RAN1#80bis agreement:
· Rel-11 EPDCCH is a starting point for design of a physical downlink control channel for Rel-13 low complexity UEs and UEs in coverage enhancement (M-PDCCHMPDCCH)




[bookmark: _Toc443751522]M-PDCCHMPDCCH repetition

	RAN1#80 agreement:
· For UEs in enhanced coverage:
· Repetition across multiple subframes is supported for the M-PDCCHMPDCCH
· Multiple repetition levels in time domain are supported




	RAN1#80 agreement:
· For UE-specific search space, from the UE perspective, the possible starting sub-frames of M-PDCCHMPDCCH repetitions are limited to a subset of subframes.




	RAN1#83 agreement:
· UE assumes that M-PDCCHMPDCCH/PDSCH REs occupied by CSI-RS are punctured




	RAN1#84 agreement:
· Scrambling initialisation and frequency hopping of TDD PDSCH / MPDCCH starts from the absolute subframe #2
· RV cycling of TDD PDSCH / MPDCCH starts from the absolute subframe #2.

RAN1#84 conclusion:
· It is understood that ZP-CSI-RS is not indicated to on a per UE basis for eMTC.
· Add one sentence in 36.213: A UE configured with CE_Mode_A or CE_Mode_B is not expected to be configured with NZP-CSI-RS or ZP-CSI-RS. Detailed wording is up to the editor.

RAN1#84 agreement
· If repetition is not configured for MPDCCH, MPDCCH is supported in special subframes in TDD same as the legacy case
· Otherwise, 
· For TDD and a UE in CE Mode A, if repetition is configured for MPDCCH, 
· if the special subframe configuration  is 3/4/8 with normal CP or special subframe configuration 1/2/3/5/6 with extended CP, MPDCCH is supported in DwPTS;
· Otherwise, MPDCCH is not supported in DwPTS.
· MPDCCH is not supported in DwPTS for a UE in CE Mode B

RAN1#84 agreement:
· If MPDCCH is not supported in the special subframe for a LC/CE UE, the LC/CE UE should consider the special subframe as valid LC/CE subframe, only if higher layers indicate so
· It implies both MPDCCH and PDSCH are dropped in these special subframes




[bookmark: _Toc443751523]M-PDCCHMPDCCH multiplexing with PDSCH

	RAN1#80bis agreement:
· For a Rel-13 low complexity UE not operating coverage enhancements:
· Multiplexing of M-PDCCHMPDCCH and un-associated PDSCH in the same subframe to the same UE is supported.




	RAN1#81and RAN1#83 agreement:
· For UEs operating coverage enhancements,
· No multiplexing within a PRB pair of M-PDCCHMPDCCH and PDSCH




[bookmark: _Toc443751524]M-PDCCHMPDCCH ECCE mapping

	RAN1#79 and RAN1#80 agreement:
· At least for unicast channel,
· For the M-PDCCHMPDCCH for Rel-13 low complexity UEs and UEs in enhanced coverage,
· For enhanced coverage UEs, one M-PDCCHMPDCCH containing one DCI is allowed to be mapped to fully occupy available REs in 6 PRB pairs




	RAN1#80 agreement:
· For Rel-13 low complexity UEs in enhanced coverage and at least unicast channel at least for system BW>1.4MHz
· For enhanced coverage UEs, one M-PDCCHMPDCCH containing one DCI is allowed to be mapped to fully occupy available REs in 6 PRB pairs




	RAN1#80bis agreement:
· In a subframe, a maximum aggregation level equivalent of L=24 ECCE is introduced for LC/CE UEs 




	RAN1#82bis agreement:
· UE supports both localized and distributed ECCE mapping for M-PDCCHMPDCCH 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-PDCCHMPDCCH resource sets (regardless of localized or distributed), if configured
· A UE is configured with either localized or distributed M-PDCCHMPDCCH, regardless of one or two M-PDCCHMPDCCH resource sets




[bookmark: _Toc443751525]M-PDCCHMPDCCH search spaces

	RAN1#79 agreement:
· At least for unicast channel,
· For the M-PDCCHMPDCCH for Rel-13 low complexity UEs and UEs in enhanced coverage,
· UE monitoring of multiple M-PDCCHMPDCCH decoding candidates and/or one or more repetition level(s) is supported at least for the UE-specific search space




	RAN1#80bis agreement:
· Multiple ECCE aggregation levels and multiple numbers of repetitions are defined in specification for M-PDCCHMPDCCH
· A set of possible combinations of {ECCE aggregation level, number of repetition} is defined in the spec
· A subset of the above set of combinations can be semi-statically configured for constructing a UE-specific search space for M-PDCCHMPDCCH by higher-layer signaling
· Parameters defining an M-PDCCHMPDCCH blind decoding candidate in a UE-specific search space (USS) include at least an ECCE aggregation level and a number of repetitions




	RAN1#81 agreement:
· A starting subframe of an M-PDCCHMPDCCH UE-specific search space is configured at least for enhanced coverage
· For an M-PDCCHMPDCCH candidate with {L, R}
· L: ECCE aggregation level, R: number of repetitions
· The L is the same within R subframes
· The ECCE indices are same within R subframes
· For an M-PDCCHMPDCCH UE-specific search space
· Multiple M-PDCCHMPDCCH candidates with the same {L, R} can be configured. 
· M-PDCCHMPDCCH candidates with different R can be configured for enhanced coverage.




	RAN1#82 agreement:
· For coverage enhancement, an M-PDCCHMPDCCH candidate is composed by consecutive valid subframes
· For an M-PDCCHMPDCCH UE-specific search space for a UE at least in normal coverage/ small coverage enhancement
· M-PDCCHMPDCCH candidates with different L (aggregation level) is supported




	RAN1#82 and RAN1#82bis agreement:
· For an M-PDCCHMPDCCH transmitted with a repetition number R, the UE is able to determine R 
· The repetition R of the M-PDCCHMPDCCH is indicated by 2-bit in the DCI




	RAN1#82 and RAN1#82bis agreement:
· M-PDCCHMPDCCH common search space (CSS) is necessary at least for paging and RAR
· Different UEs can monitor M-PDCCHMPDCCH CSS in different narrowbands and in different subframes
· For an M-PDCCHMPDCCH CSS for a UE in coverage enhancement
· M-PDCCHMPDCCH candidates with different R (number of repetitions) is supported




	RAN1#82bis agreement:
· 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




	RAN1#83 agreement:
· For aggregation level 24, the resource mapping is frequency first, time second over 6 PRBs.
· Total number of BD trials for USS in a subframe is 16 or less.
· Total number of BD trials for CSS for fallback and 3/3A in a subframe is 4 or less.
· This is received in the subframes where CE mode A UE receives USS.
· This is at least for downlink fall-back. 
· {Number of aggregation, Number of the repetition, Number of BD trials} is expressed in the following tables.
· If Rmax=1 for USS,  and number of PRB is configured 2 or 4, 
· reuse legacy E-PDCCH table.
· Otherwise
· use following tables where
· If Rmax =1
· R1 is Rmax
· If Rmax = 2
· R1 is Rmax/2
· R2 is Rmax
· If Rmax = 4
· R1 is Rmax/4
· R2 is Rmax/2
· R3 is Rmax
· If Rmax >= 8 
· R1 is Rmax/8
· R2 is Rmax/4
· R3 is Rmax/2
· R4 is Rmax
· If Ri is not existing, UE does not monitor the candidate with Ri.
· For M-PDCCHMPDCCH candidate with repetition Ri, UE needs to blindly decode every Ri subframe. Following table should be taken as the starting point.

· USS CE mode A:

	Number of PRB pairs for M-PDCCHMPDCCH
	

	2+4
4
	2 PRB set
	[{2,R1,1}{4,R1,1}]
[{4,R2,1}{8,R2,1}]

	
	4 PRB set
	[{8,R1,2}{16,R1,1}]
[{8,R2,2}{16,R2,1}]
[{8,R3,1}{16,R3,1}]


	
	2+4 PRB set
	[{24,R1,1}{24,R2,1}{24,R3,1}{24,R4,1}]

	2
	[{2,R1,2}{4,R1,1}{8,R1,1}
{2,R2,2}{4,R2,1}{8,R2,1}
{2,R3,2}{4,R3,1}{8,R3,1}
{2,R4,2}{4,R4,1}{8,R4,1}]

	4
	[{2,R1,1}{4,R1,1}{8,R1,1}{16,R1,1}
{2,R2,1}{4,R2,1}{8,R2,1}{16,R2,1}
{2,R3,1}{4,R3,1}{8,R3,1}{16,R3,1}
{2,R4,1}{4,R4,1}{8,R4,1}{16,R4,1}]



· USS CE mode B:

	Number of PRB pairs for M-PDCCHMPDCCH
	

	2+4
4
	2 PRB set
	[{8,R1,1}{8,R2,1}{8,R3,1}{8,R4,1}]

	
	4 PRB set
	[{16,R1,1}{16,R2,1}{16,R3,1}{16,R4,1}]

	
	2+4 PRB set
	[{24,R1,1}{24,R2,1}{24,R3,1}{24,R4,1}]

	2
	[{8,R1,1}{8,R2,1}{8,R3,1}{8,R4,1}]

	4
	[{8,R1,1}{8,R2,1}{8,R3,1}{8,R4,1}
{16,R1,1}{16,R2,1}{16,R3,1}{16,R4,1}]



RAN1#83 agreement:
· CSS for fallback and 3/3A
· Further refining the name can be discussed 
· DCI size is same as DCI size for Tx diversity.
· Scrambling code is same as USS.
· Same PRB set(s) is used for USS and CSS for fallback and 3/3A
· Narrowband is same as USS.
· At least the following DCI is received by UE
· DCI format M1A, M0A based on the size and the behaviour of DCI format M1A with Tx diversity
· The following is a starting point
	If USS configured with 2+4 RBs
	[{24,R1,1}{24,R2,1}{24,R3,1}{24,R4,1}]

	If USS configured with 4 RBs
	[{16,R1,1}{16,R2,1}{16,R3,1}{16,R4,1}]

	If USS configured with 2 RBs
	[{8,R1,1}{8,R2,1}{8,R3,1}{8,R4,1}]



RAN1#83 agreement:
· CSS for RAR, CSS for Msg3 retransmsision, SS for Msg 4 
· RACH CE level 0 and 1, reuse USS mode A. UE does not monitor M-PDCCHMPDCCH candidate AL=2 and 4.
· RACH CE level 2 and 3, reuse USS mode B

RAN1#83 agreement:
· The mapping or Rmax_paging to CSS Paging repetition candidates will be according to the table below:
    Rmax,paging => CSS Paging Repetition Candidates
    256  =>  {2  16 64 256}
    128 =>   {2  16 64 128}
     64 =>    {2  8	 32 64}
     32 =>    {[1]  4 16 32}
     16 =>     {[1]  4  8  16}
      8 or less => {[1]  2  4  8}
· The starting SF for all repetition candidates in the Paging CSS shall only start at the paging opportunity SF 


RAN1#83 agreement:
· In CE mode A, DCI formats 3 and 3A are supported for both PUCCH and PUSCH
· The size is matched with DCI format M1A (with TxDiv)
· In CE mode B, DCI formats 3 and 3A are not supported

RAN1#83 agreement:
· For USS CE Mode A and Mode B, the UE is required to monitor lower repetition number(s) (including the case no repetition) starting during the maximum number of the repetition

RAN1#83 agreement:
· The candidate set of R is {1, 2, 4, 8, 16, 32, 64, 128, 256} 

RAN1#83 agreement:
· The UE is not required to simultaneously monitor of USS and CSS for paging, if the UE is required to monitor CSS for paging in RRC_CONNECTED mode (up to RAN2 to decide)
· The UE is not required to simultaneously monitor of USS and CSS for RAR.

RAN1#83 agreement:
· The relation between starting subframes and maximum number of R is 
· Option 2: The periodicity of starting subframes of UE-SS can be longer than maximum number of R. Only one SS occurs after the starting subframe of UE-SS. 
· Note: the duration between the two adjacent starting subframes should be no less than the actual subframe duration of the maximum number of R
· [Options 1 and 3 are only included in the picture below for comparison.]
· The possible starting subframes for M-PDCCHMPDCCH search space are defined regardless of valid/invalid DL subframe(s) 



RAN1#83 agreement:
· For starting subframe for USS, 
·  Separate RRC parameter: 
· RAN1 recommends to have 3 bits for the signalling, and kindly ask RAN2 to specify the details of the signalling

RAN1#83 agreement:
· USS
· UE-specific set of {L,R} is determined by at least following. 
· UE-specific number of PRB pairs {2, 4, 6}  Note that 6 is interpreted as 2+4 in RAN1 specification.
· Maximum number of the M-PDCCHMPDCCH repetition UE-specific Rmax, USS
· CSS for paging: 
· Cell-specific set of {L,R} is determined by at least following. 
· Maximum number of the M-PDCCHMPDCCH repetition cell-specific Rmax, paging. 
· CSS for RAR, SS for Msg3 retransmission and SS for Msg 4 transmission 
· Set of {L, R} for these (c)SS per PRACH CE level are same
· CE-level specific set of {L,R} is determined by at least following. These are provided per PRACH CE level. 
· Maximum number of the M-PDCCHMPDCCH repetition CE-level specific Rmax, RAR/msg3/msg4. 
· Note: the details on the set of decoding candidates have no RAN2 signaling impact
· Note: the parameter L in the existing spreadsheet for RRC configuration will be removed

RAN1#83 agreement:
· For CSS for Paging, an M-PDCCHMPDCCH transmission always assumes all the 6 PRBs using distributed transmission
· For CSS for RAR, and SS for Msg3 retx/Msg 4
· A UE is required to monitor an M-PDCCHMPDCCH transmission assuming all the 6 PRBs using distributed transmission
· The UE is also required to monitor the following decoding candidate with distributed transmission:
· One corresponding to 4 PRBs {0, 1, 2, 3}
· Another corresponding to 2 PRBs {4, 5}




	RAN1#84 conclusion:
· TP in R1-161345 is endorsed




Text proposal in R1-161345:


[bookmark: _Toc443751526]M-PDCCHMPDCCH demodulation

	RAN1#81 and RAN1#82bis agreement:
· For Rel-13 low complexity UEs and for UEs operating coverage enhancements,
· The demodulation of M-PDCCHMPDCCH is based on at least DMRS
· LC/CE UE does not support CRS-based M-PDCCHMPDCCH demodulation in Rel-13
· Do not support CRS+DMRS based M-PDCCHMPDCCH demodulation
· For CSS, the DMRS sequence initialization (c_init) is based on PCID




	RAN1#80bis and RAN1#81 agreement:
· Within subframes for M-PDCCHMPDCCH transmission for UEs operating coverage enhancements, 
· The UE may assume the same precoding matrix per antenna port applies at least on the same PRB for at least X subframes.
· This does not preclude dis-continuous transmission for the M-PDCCHMPDCCH




	RAN1#82bis agreement:
· When frequency hopping is NOT configured for the PDSCH/M-PDCCHMPDCCH 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
· Otherwise,
· Same precoding matrix is assumed per antenna port at least on the same PRB across entire repetitions [replaced by later agreements]




	RAN1#83 agreement:
· PRB bundling for M-PDCCHMPDCCH is not supported




[bookmark: _Toc443751527]M-PDCCHMPDCCH DCI

	RAN1#81 agreement:
· For UEs in coverage enhancement, the repetition level for at least unicast PDSCH/PUSCH is dynamically indicated based on a set of values configured by higher layers
· Note: the configuration can be explicit or implicit
· The dynamic signaling is via:
· Option 1: existing field in DCI
· Option 2: a new field in DCI dedicated to provide the number of repetitions




	RAN1#82 agreement:
· The resource allocation (RA) for PDSCH and PUSCH in normal and small coverage is based on a narrowband index and further a resource allocation within the indicated narrowband 




	RAN1#82bis agreement:
· 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
· 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
· 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




	RAN1#83 agreement:
· For DL DCI Mode A:
· Separate coding for narrowband index and PRB assignment within a narrowband
· PRB assignment within a narrowband is the same as DL resource allocation type 2
· For UL DCI Mode A:
· Separate coding for narrowband index and PRB assignment within a narrowband
· PRB assignment within a narrowband is the same as UL resource allocation type 0
· For UL DCI Mode B:
· Narrowband index is indicated
· 3-bit to indicate the RBs in the given narrowband:
· Any one RB of the 6 RBs, and
· RBs {0, 1}, {2, 3}
· For DL DCI Mode B:
· Narrowband index is included in the DCI. 
· In the indicated narrowband, the possible RBs are:
· {0, 1, …, 5}, {0, 1, 2, 3}

RAN1#83 agreement:
· Repetition number for PDSCH
· 2 bit in CE mode A, 3 bit in CE mode B
· MCS/TBS bit
· CE mode A: 4 bits excluding 64 QAM and reserved bits
· CE mode B: 4 bit TBS index is indicated in DCI instead of MCS (with assumption of fixed modulation order of 2)
· A-SRS (1-bit)
· Trigger in both DL/UL grant

RAN1#83 agreement:
· Slide 2 and slide 3 in R1-157895 are agreed




From R1-157895:
· PDSCH starting point in CE mode A:
	MCS Index
	Modulation Order
	TBS Index

	0
	2
	0

	1
	2
	1

	2
	2
	2

	3
	2
	3

	4
	2
	4

	5
	2
	5

	6
	2
	6

	7
	2
	7

	8
	2
	8

	9
	2
	9

	10
	4
	9

	11
	4
	10

	12
	4
	11

	13
	4
	12

	14
	4
	13

	15
	4
	14



· PUSCH starting point in CE mode A:
	MCS Index
	Modulation Order
	TBS Index

	0
	2
	0

	1
	2
	1

	2
	2
	2

	3
	2
	3

	4
	2
	4

	5
	2
	5

	6
	2
	6

	7
	2
	7

	8
	2
	8

	9
	2
	9

	10
	2
	10

	11
	4
	10

	12
	4
	11

	13
	4
	12

	14
	4
	13

	15
	4
	14


· Starting point in CE mode B:
	
	RB

	
	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
	



	RAN1#83 agreement:
· The 3-bit option in R1-157887 is agreed.




From R1-157887:
· From a set of 16 repetition numbers for PDSCH R1,…, R16, the 3-bit repetition  number for PDSCH selects between the following
· If MPDCCH repetition 00: {R1,…,R8}
· If MPDCCH repetition 01: {R3,…,R10}
· If MPDCCH repetition 10: {R6,…,R13}
· If MPDCCH repetition 11: {R9,…,R16}
· Alternative: 2-bit repetition number
· If MPDCCH repetition 00: {R1,…,R4}
· If MPDCCH repetition 01: {R4,…,R7}
· If MPDCCH repetition 10: {R8,…,R12}
· If MPDCCH repetition 11: {R12,…,R16}
	DCI contents
	Scheduling Paging

	S_flag
	1

	Narrowband index
	Ceil(log2(number of narrowbands)) 

	MCS
	3 (truncated MCS)

	Repetition number (PDSCH)
	3/2 (from predefined set of repetition numbers)

	M-PDCCHMPDCCH repetition number
	2 



	RAN1#83 agreement:
· DCI sizes for M-PDCCHMPDCCH order
· In CE mode A: the same size to DCI M1A
· In CE mode B: the same size to DCI M1B
· For PRACH CE level, a starting CE level is indicated dynamically
· In CE mode A and in CE mode B
· Assuming there is no significant issue in DCI size-matching: both preamble index and mask index can be indicated dynamically via M-PDCCHMPDCCH order
· Otherwise, reduction of the bitwidth (which can be mode dependent) for preamble index and/or mask index is necessary, while the detailed mapping of the information fields with the reduced bitwidth is up to RAN2

RAN1#83 agreement:
· TM6
· In CE mode A, TMPI and PMI confirmation fields are added to M1A
· In CE mode B, TM6 is not supported
· TM9
· In CE mode A: Add 2 bits for antenna ports and scrambling identity to M1A
· In CE mode B:
· no new bit, port 7, scrambling ID = 0




	RAN1#84 agreement:
· DAI field is reserved if the configured maximum repetition number is greater than 1 for either PDSCH or MPDCCH

RAN1#84 agreement:
· When PUSCH repetition number > 1, either MSB or LSB of UL index (but not both) in DCI of UL grants can be set to 1 at one time under TDD DL/UL subframe configuration #0 

RAN1#84 agreement:
· For TDD UL/DL configuration 0 and a LC/CE UE, when PUSCH repetition number = 1, both MSB and LSB of UL index can be set to 1
· The HARQ process ID in the earlier subframe is the HARQ process ID in the UL grant
· The HARQ process ID in the later subframe is the HARQ process ID in the UL grant plus one, modulo by 7

RAN1#84 agreement: Regarding search space and narrowband after Msg 4 but before dedicated configuration:
· Until UE receives higher layer configuration of USS, the UE monitors MPDCCH according to the same configuration of MPDCCH search space and narrowband as that for MPDCCH scheduling Msg4.

RAN1#84 agreement:
· For MPDCCH UE-specific search space, and Type0-MPDCCH common search space,  the starting subframes are given by , 


where 
· T=Rmax*G,   G is from {1, 2, 3, 4, 5, 8, 10, reserved} for FDD, and {1, 2, 4, 5, 8, 10, 20, reserved} for TDD and the index of one element is given by the higher layer parameter mPDCCH-startSF-UESS.
· The starting subframe of Type2-MPDCCH CSS is derived using the same mechanism as that for MPDCCH USS and Type0-MPDCCH CSS:
· Replace mPDCCH-startSF-UESS to mpdcch-startSF-CSS-RA-r13.

RAN1#84 agreement:
· Modify the G array as follows:
· T=Rmax*G,   G is from {1, 1.5, 2, 2.5, 4, 5, 8, 10} for FDD, and {1, 2, 4, 5, 8, 10, 20, reserved} for TDD and the index of one element is given by the higher layer parameter mPDCCH-startSF-UESS.
· A MPDCCH SS with repetitions that crosses over (SFN=0),  is not monitored by the UE.
· At each (SFN=0), the UE shall reset the starting SF used for the SS.

RAN1#84 agreement:
· The A-SRS trigger bit in DCI format 6-0A and DCI format 6-1A is included in both the CSS and the UESS.
· Note that: this RAN1#84 agreement may already be reflected in the current 36.212 CR.




[bookmark: _Toc443751528]PDSCH
For details on number of HARQ processes, see the section “Number of HARQ processes”. For details on frequency hopping, see the section “Frequency hopping”. For details on physical channel timing relationships, see the section “Timing relationships”.
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	RAN1#80 agreement:
· For UEs in enhanced coverage:
· Repetition/bundling of PDSCH across multiple subframes is supported
· Multiple repetition/bundling levels in time domain are supported




	RAN1#83 agreement:
· The PDSCH/PUSCH scrambling sequence over Z subframes is the same as the scrambling sequence in the first subframe of the Z subframes
· For mode B, ns  is the first slot of the first subframe of period Z

RAN1#83 agreement:
· For PDSCH/PUSCH scrambling initialization value is calculated:
· The Rel-12 scrambling sequence initialization is used

RAN1#83 agreement:
· In Mode B, DMRS scrambling sequence is the same in Z subframes
· The DMRS scrambling initialization value is calculated using legacy equation and assuming that ns is the first slot of the first subframe of period Z 

RAN1#83 agreement:
· For PUSCH and PDCSH RV cycling, 
· Rel 13 UE in Mode A: Z=1 
· Rel 13 UE in Mode B:
· For FDD: Z=4
· For TDD PUSCH Z = 5, PDSCH Z= 10
· In Mode A and Mode B, PUSCH/PDSCH scrambling sequence is different in every Z subframes for the duration of repetitions 
· Note: the set of Z subframes correspond to all subframes in any frame, regardless of whether the subframes are valid or not for PUSCH/PDSCH transmission

RAN1#83 agreement:
· UE assumes that M-PDCCHMPDCCH/PDSCH REs occupied by CSI-RS are punctured

RAN1#83 agreement:
· Set of PDSCH/PUSCH Repetition Numbers
· The predefined set of PDSCH/PUSCH repetition numbers are: {1, 2, 4, 8, 16, 32, 64, 128, 192, 256, 384, 512, 768, 1024, 1536, 2048}
· “Set of PDSCH repetition numbers” and “Set of PUSCH repetition numbers” are derived based on each respective 4-bit indicator signalled in MTC-SIB:
· Mode A: 4 values 
· Mode B: 8 values 
· Default values:
· Mode A: set = {1,2,4,8}
· Mode B: set = {4,8,16,32,64,128,256,512}

RAN1#83 agreement:
· Slide 3 and slide 4 in R1-157865 are agreed with the following update:
· For Mode A, the 4-bit indicator provides an index to a table
· For Mode B, the 4-bit indicator provides an index to a table
· Note that: the original bitwidth of 4-bit can be updated by RAN2




From R1-157865:
· For Mode A, the indicator provides an index to a table:
	Maximum value to indicate the set of PxSCH repetition number 
	Set of repetitions

	no IE in MTC-SIB (default)
	1,2,4,8

	16
	1,4,8,16

	32
	1,4,16,32


· For Mode B, the indicator provides an index to a table:
	Maximum value to indicate the set of PxSCH repetition number 
	Set of repetitions

	No IE in MTC-SIB (default)
	4,8,16,32,64,128,256,512

	192
	1,4,8,16,32,64,128,192

	256
	4,8,16,32,64,128,192,256

	384
	4,16,32,64,128,192,256,384

	512
	4,16,64,128,192,256,384,512

	768
	8,32,128,192,256,384,512,768

	1024
	4,8,16,64,128,256,512,1024

	1536
	4,16,64,256,512,768,1024,1536

	2048
	4,16,64,128,256,512,1024,2048



	RAN1#84 agreement:
· Align RV cycling of PUSCH and PDSCH in 36.213 to absolute SFN and subframe similar to scrambling sequence initialization and frequency hopping in 36.211.
· Scrambling initialisation and frequency hopping of TDD PDSCH / MPDCCH starts from the absolute subframe #2
· RV cycling of TDD PDSCH / MPDCCH starts from the absolute subframe #2.

RAN1#84 conclusion:
· Editor is take care of issue 8 in R1-161260




Issue 8 conclusion in R1-161260:



	RAN1#84 conclusion:
· It is understood that ZP-CSI-RS is not indicated to on a per UE basis for eMTC.
· Add one sentence in 36.213: A UE configured with CE_Mode_A or CE_Mode_B is not expected to be configured with NZP-CSI-RS or ZP-CSI-RS. Detailed wording is up to the editor.
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	RAN1#79 agreement:
· At least for unicast PDSCH transmission scheduled by M-PDCCHMPDCCH, cross-subframe scheduling is supported at least for Rel-13 UE supporting enhanced coverage




	RAN1#80 agreement:
· For Rel-13 low complexity MTC UEs:
· At least for unicast PDSCH transmission scheduled by M-PDCCHMPDCCH, cross-subframe scheduling is supported for normal coverage




	RAN1#80 agreement:
· If/when PDSCH is indicated via M-PDCCHMPDCCH:
· The relation of PDSCH timing to M-PDCCHMPDCCH timing shall be known to UE.
· Assigned PDSCH is transmitted not before end of M-PDCCHMPDCCH, i.e., if subframe n is the last M-PDCCHMPDCCH repetition then PDSCH start n + k (k > 0).




	RAN1#81 and RAN1#82bis agreement:
· For Rel-13 low complexity UEs in normal and small enhanced coverage, under cross-subframe scheduling,
· For unicast PDSCH, DCI indicates one of  narrowband  and further indicate resource allocation within narrowband 
· This doesn’t preclude predefined frequency hopping 




	RAN1#82bis 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-PDCCHMPDCCH with the given repetition level




	RAN1#83 agreement:
· Enabling/disabling PRB bundling for DMRS-based PDSCH mode in CE Mode A and CE Mode B follows the existing mechanism 
· If enabled, PRG size N =3 is fixed in the specifications in the following manner
· RB indices 0 to 2 in a narrowband are of the same PRG;
· RB indices 3 to 5 in a narrowband are of the same PRG.
· Same-subframe scheduling for PDSCH (i.e., the one associated with an M-PDCCHMPDCCH in the same subframe) for LC-MTC UEs is NOT supported

RAN1#83 agreement:
· If scheduled PDSCH reception and M-PDCCHMPDCCH  monitoring opportunity fully or partially overlap in time and are located at different narrowbands, scheduled PDSCH reception is prioritized over  M-PDCCHMPDCCH monitoring opportunity
· Note: If scheduled PDSCH reception and M-PDCCHMPDCCH  monitoring opportunity are located at the same narrowbands, UE performs both functions:
· Receives the scheduled PDSCH
· Monitors M-PDCCHMPDCCH candidates in resources not occupied by the PDSCH
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	RAN1#82 and RAN1#82bis agreement:
· For LC/CE UE, KMIMO=1 for transmission mode/scheme TM9
· Overall, LC UEs and UEs operating CE support:
· Transmission mode/scheme TM1, TM2, TM6 for CRS-based demodulation
· Transmission mode/scheme TM9 for DMRS-based demodulation
· Do not support TM3, TM4, TM5, TM7, TM8, TM10
· Note that transmission behaviour related to cross subframe channel estimation/symbol combining is separate discussion




	RAN1#83 agreement:
· VRB of distributed type is not supported
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	RAN1#80 agreement:
· For Rel-13 low complexity UE in enhanced coverage, the following technique related to at least unicast PDSCH is supported
· In order to allow cross-subframe channel estimation, PRB position is the same during at least X subframes 
· This does not preclude dis-continuous transmission for unicast PDSCH




	RAN1#82 agreement:
· When frequency hopping is configured for the PDSCH with DMRS-based transmission , 
· 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
· X is the number of consecutive subframes where PDSCH is transmitted in the same narrowband (excluding retuning time)
· This does not preclude dis-continuous transmission of the PDSCH




	RAN1#82bis agreement:
· When frequency hopping is NOT configured for the PDSCH/M-PDCCHMPDCCH 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
· Otherwise,
· Same precoding matrix is assumed per antenna port at least on the same PRB across entire repetitions [replaced by later agreements]




	RAN1#83 agreement:
· X = Ych
· Note that there is no higher layer signalling for X
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	RAN1#82bis agreement:
· PDSCH HARQ operation for LC/CE UEs is asynchronous and adaptive 
· This is the same as in legacy operation




[bookmark: _Toc443751534]CSI/CQI
For details on PUCCH, see the section “PUCCH”.

	RAN1#80 agreement:
· Consider simplified channel feedback for MTC power savings at least for coverage enhanced MTC UEs
· No support of periodic CSI measurement and feedback for UEs in need of large coverage enhancement




	RAN1#81 agreement:
· Note: the following bullets have no implication regarding the conditions for supporting aperiodic CSI
· When CSI reporting is supported, CSI reporting by low-cost and coverage-enhanced UEs is simplified by 
· Not reporting RI
· Within a narrowband, all the RBs in the narrowband are assumed for reference measurement

RAN1#81 agreement:
· CSI reference resource is extended to span multiple subframes M (M>1) at least for UEs in small DL coverage enhancement




	RAN1#82bis agreement:
· For Rel-13 low complexity UEs in normal and small enhanced coverage, under cross-subframe scheduling,
· CSI measurements can be restricted to a subset of the available  narrowbands




	RAN1#83 agreement:
· No RRC signalling for CSI measurement subset restriction is introduced.
· When M-PDCCHMPDCCH is configured with frequency hopping, CSI measurement is performed for the NBs used for M-PDCCHMPDCCH monitoring 
· When M-PDCCHMPDCCH is not configured with frequency hopping, no new RRC signalling is necessary for CSI measurement 
· NB used for M-PDCCHMPDCCH monitoring is used
RAN1#83 agreement:
· For mode A UE, 
· Aperiodic CSI: Mode 2-0 (TM1, 2, and 9) 
· Periodic CSI: Mode 1-0 (TM1, 2 and 9) and Mode 1-1 (TM6 and 9) are supported.
· For mode B UE, no CSI feedback is supported. 
· Note: no measurement gap is introduced for CSI measurement

RAN1#83 agreement:
· For CE mode A:
· Sub-band CQI is replaced by narrow band CQI.
·  i.e., a sub-band size of six is always assumed.
· Wideband CQI is supported.
· Wideband CQI is obtained using all the NBs used for M-PDCCHMPDCCH monitoring 
· Note that wideband CQI is the same as NB CQI when the M-PDCCHMPDCCH is not configured with frequency hopping.

 
RAN1#83 agreement:
· For MTC UE in Mode A
· M is equal to the maximum value of R in the set of repetition numbers of PDSCH provided by higher layer signaling
· Common value of M is used between wideband and subband CSI
· The CQI table is supported as follows:
	CQI index
	modulation
	code rate x 1024
	Efficiency

	0
	out of range

	1
	QPSK
	40
	0.0781

	2
	QPSK
	78
	0.1523

	3
	QPSK
	120
	0.2344

	4
	QPSK
	193
	0.3770

	5
	QPSK
	308
	0.6016

	6
	QPSK
	449
	0.8770

	7
	QPSK
	602
	1.1758

	8
	16QAM
	378
	1.4766

	9
	16QAM
	490
	1.9141

	10
	16QAM
	616
	2.4063



RAN1#83 agreement:
· Only CRS-based measurement for CSI feedback is supported.
· Note: for TM9, this implies that the CSI feedback is based on CRS instead of CSI-RS




	RAN1#84 agreement:
· When frequency-hopping is configured for MPDCCH, and
· when 2 narrow bands are available, M = 1 and 1-bit indication
· when 4 narrow bands are available, M = 1 and 2-bit indication.
· When frequency-hopping is not configured for MPDCCH, only one wideband CQI is reported, no sub-band CQI, and no indication of the narrowbands.

RAN1#84 agreement:
· Mode 2-0 is applied to TM6.
· Rel-12 4-Tx codebook is not applied to LC/CE UEs.
· Define the last subframe of a set of subframes for the CSI reference resource as n-nCQI_ref, where nCQI_ref  is equal to or greater than 4 for both P-CSI and A-CSI.
· MBSFN subframes are invalid for CSI reference resource for DL TMs.
· For Rel-13 eMTC UEs where a CSI reference resource composes a set of subframes
· Each CSI reference subframe shall be a LC/CE downlink subframe configured by higher layers
· PMI/RI report configuration is not applicable for TM9
· Rel-13 LC/CE UE does not support Rel-10 and Rel-12 CSI subframe sets
· The set of a subframes for CSI reference resource has a size of R_CSIMax, where R_CSIMax is UE-specifically configured with a value from {1, 2, 4, 8, 16, 32, reserved} 

RAN1#84 agreement:
· If the parameter R_CSIMax is:
· >1: repetition for PDSCH is allowed
· =1, no repetition for PDSCH




[bookmark: _Toc443751535]PUSCH
The term ‘physical channel(s) carrying UL data’ is no longer in use and has been replaced with ‘PUSCH’ in this contribution. For details on number of HARQ processes, see the section “Number of HARQ processes”. For details on frequency hopping, see the section “Frequency hopping”. For details on physical channel timing relationships, see the section “Timing relationships”. Some general UL aspects are covered in the section “Other UL aspects”.
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	RAN1#80 agreement:
· For UEs in enhanced coverage:
· Repetition/bundling of PUSCH is supported
· Multiple repetition/bundling levels in time domain are supported




	RAN1#82bis 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
· Otherwise, Z>1
· The scrambling sequences at least for PUSCH data are the same in the same Z subframes
· Z is not explicitly configured
· The RV cycling follows legacy RV cycling pattern i.e. RV {0,2,3,1}




	RAN1#83 agreement:
· The PDSCH/PUSCH scrambling sequence over Z subframes is the same as the scrambling sequence in the first subframe of the Z subframes
· For mode B, ns  is the first slot of the first subframe of period Z

RAN1#83 agreement:
· For PDSCH/PUSCH scrambling initialization value is calculated:
· The Rel-12 scrambling sequence initialization is used

RAN1#83 agreement:
· In Mode B, DMRS scrambling sequence is the same in Z subframes
· The DMRS scrambling initialization value is calculated using legacy equation and assuming that ns is the first slot of the first subframe of period Z 

RAN1#83 agreement:
· For PUSCH and PDCSH RV cycling, 
· Rel 13 UE in Mode A: Z=1
· Rel 13 UE in Mode B:
· For FDD: Z=4
· For TDD PUSCH Z = 5, PDSCH Z= 10
· In Mode A and Mode B, PUSCH/PDSCH scrambling sequence is different in every Z subframes for the duration of repetitions 
· Note: the set of Z subframes correspond to all subframes in any frame, regardless of whether the subframes are valid or not for PUSCH/PDSCH transmission

RAN1#83 agreement:
· Set of PDSCH/PUSCH Repetition Numbers
· The predefined set of PDSCH/PUSCH repetition numbers are: {1, 2, 4, 8, 16, 32, 64, 128, 192, 256, 384, 512, 768, 1024, 1536, 2048}
· “Set of PDSCH repetition numbers” and “Set of PUSCH repetition numbers” are derived based on each respective 4-bit indicator signalled in MTC-SIB:
· Mode A: 4 values 
· Mode B: 8 values 
· Default values:
· Mode A: set = {1,2,4,8}
· Mode B: set = {4,8,16,32,64,128,256,512}

RAN1#83 agreement:
· Slide 3 and slide 4 in R1-157865 are agreed with the following update:
· For Mode A, the 4-bit indicator provides an index to a table
· For Mode B, the 4-bit indicator provides an index to a table
· Note that: the original bitwidth of 4-bit can be updated by RAN2




From R1-157865:
· For Mode A, the indicator provides an index to a table:
	Maximum value to indicate the set of PxSCH repetition number 
	Set of repetitions

	no IE in MTC-SIB (default)
	1,2,4,8

	16
	1,4,8,16

	32
	1,4,16,32


· For Mode B, the indicator provides an index to a table:
	Maximum value to indicate the set of PxSCH repetition number 
	Set of repetitions

	No IE in MTC-SIB (default)
	4,8,16,32,64,128,256,512

	192
	1,4,8,16,32,64,128,192

	256
	4,8,16,32,64,128,192,256

	384
	4,16,32,64,128,192,256,384

	512
	4,16,64,128,192,256,384,512

	768
	8,32,128,192,256,384,512,768

	1024
	4,8,16,64,128,256,512,1024

	1536
	4,16,64,256,512,768,1024,1536

	2048
	4,16,64,128,256,512,1024,2048



	RAN1#84 agreement:
· Align RV cycling of PUSCH and PDSCH in 36.213 to absolute SFN and subframe similar to scrambling sequence initialization and frequency hopping in 36.211.

RAN1#84 agreement:
· For TBS determination for UL grants in Mode B: 
· when 1 PRB is assigned, the legacy LTE TBS table (TS 36.213 Table 7.1.7.2.1-1) corresponding to the 3 PRB column is used to determine TBS 
· when 2 PRB are assigned, the legacy LTE TBS table corresponding to the 6 PRB column is used to determine TBS 
· The TP for the RAN1#84 agreement as listed in R1-161364 is also endorsed




Text proposal for the above RAN1#84 agreement on ‘TBS determination for UL grants in Mode B’ in in R1-161364:



	RAN1#84 agreement:
· Legacy TTI bundling is not supported for eMTC
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	RAN1#83 agreement:
· Rel-13 LC/CE UEs do not support PUSCH resource allocation type 1




[bookmark: _Toc443751538]PUSCH demodulation

	RAN1#80 agreement:
· For PUSCH repetition (including different RVs) for Rel-13 low complexity MTC UEs with a coverage enhancement mode, the following technique is supported
· Multiple-SF channel estimation




[bookmark: _Toc443751539]PUSCH HARQ operation

	RAN1#82 agreement:
· PUSCH HARQ feedback is realized using M-PDCCHMPDCCH.




	RAN1#83 agreement:
· Rel 13 LC/CE UEs shall only support adaptive PUSCH HARQ
· PUSCH HARQ operation for LC/CE UEs is Asynchronous
· The UL grant shall include the HARQ number, and RV number (for CE Mode A)
· The UE is not expecting to receive the UL grant for re-transmission before n+4 (where n is the last SF of the PUSCH transmission)




[bookmark: _Toc443751540]PUCCH
For details on physical channel timing relationships, see the section “Timing relationships”. For details on frequency hopping, see the section “Frequency hopping”. For details on PDSCH HARQ feedback, see the section “PDSCH”. For details on CSI/CQI, see the section “CSI/CQI”. Some general UL aspects are covered in the section “Other UL aspects”.

	RAN1#80bis agreement:
· For low complexity  MTC UEs in normal coverage, at least when PUCCH resource is configured, 
· ACK/NACK and SR over PUCCH is supported.
· Periodic CSI feedback over PUCCH is supported
· For UEs operating in enhanced coverage, at least when PUCCH resource is configured, 
· HARQ-ACK and SR over PUCCH is supported
· For UEs operating in enhanced coverage,
· Repetition of PUCCH across multiple subframes is supported
· Frequency hopping is supported for PUCCH repetition




	RAN1#81 agreement:
· For Rel-13 low complexity MTC UEs and UEs operating coverage enhancement for PUCCH
· Both slots in a subframe are used for transmission of a PUCCH.
· At least for system BW>6RBs, slot-based hopping {within a narrowband and within a subframe} is not supported.
· MTC SIB indicates at least two PUCCH narrowband regions for MTC 
· The PRBs for the PUCCH resources for Rel-13 low complexity UEs are configured separately from legacy PUCCH
· The multiplexing between PUCCH resources in the same PRB for Rel-13 low complexity UEs and legacy UEs is not prohibited
· For UEs operating coverage enhancement for PUCCH
· PUCCH frequency hopping is always used
· Hopping is between at least two PUCCH narrowband regions.
· PUCCH frequency location for Rel-13 low complexity UEs in enhanced coverage stays the same for at least X subframes




	RAN1#82 agreement:
· Starting offsets of the PUCCH resource(s) indicated by MTC SIB can be configured separately per PUCCH repetition level
· Detailed signaling is left to RAN2 by further considering the previous agreement regarding PUCCH narrowband region(s)

RAN1#82 agreement:
· At least for Rel-13 low complexity MTC UEs with no repetition, implicit PUCCH resource determination is used and it uses the mechanism for Rel-12 EPDCCH as a starting point.
· For UEs operating coverage enhancement for PUCCH
· Slot-level hopping across narrowbands is not supported.




	RAN1#82bis agreement:
· PUCCH resource determination for PUCCH under repetitions 
· The same PUCCH resources are used within each subframe of a PUCCH repetition within a narrowband
· For LC UEs and UEs operating CE, PUCCH formats 1/1a/2/2a are supported, and the PUCCH resource is derived the same way as in LTE Rel-12, except the following:




	RAN1#83 agreement:
· Implicit resource derivation for PUCCH format 1a is based on associated M-PDCCHMPDCCH for both CE mode A and mode B.
· PUCCH resource determination is according to:
· RRC indicates a starting offset which is defined within the whole system bandwidth; narrowband of PUCCH is implicitly determined from the starting offset; One starting offset can be defined for each CE level (or per narrowband)

RAN1#83 agreement:
· ARO for CE mode B is according to:
· 2-bit ARO, the same as that of EPDCCH, is defined for CE mode B.

RAN1#83 agreement:
· PUCCH resource for Msg4 uses same handling as PUCCH resource determination associated with regular PDSCH
· Same implicit derivation as regular PDSCH
· No new parameter/field dedicated to Msg4 feedback is introduced

RAN1#83 agreement:
· PUCCH format 1b/2b/3 are not supported by Rel-13 LC/CE UE for FDD.
· PUCCH format 2b/3 are not supported by Rel-13 LC/CE UE for TDD.
· For CE mode A, LC/CE UE supports PUCCH format 1/1a/2/2a only;  additionally LC/CE UE supports PUCCH format 1b for TDD
· For CE mode B, LC/CE UE supports PUCCH format 1/1a only.
· ACK/NACK bundling/multiplexing is not supported for PDSCH in FDD 
· In CE Mode A, 
· ACK/NACK bundling is supported for PDSCH in TDD
· ACK/NACK multiplexing is supported only when PDSCH is configured to NOT repeated in TDD (using Rel-10 channel selection mapping table)
· When PDSCH is configured to be repeated, ACK/NACK multiplexing is not supported for TDD. This implies that a HARQ feedback only corresponds a single PDSCH TBS.
· In CE Mode B, ACK/NACK bundling/multiplexing is not supported in TDD

RAN1#83 agreement:
· SR repetition is transmitted in continuous UL valid subframes from the starting subframe

RAN1#83 agreement:
· RRC parameter “Number of PUCCH repetitions” value range for PUCCH is according to 
· {1,2,4,8} for CE Mode A, {4, 8,16,32} for CE mode B




	RAN1#84 agreement:
· A separate RRC parameter for “Number of PUCCH repetitions” for PUCCH in response to PDSCH containing Msg4 is signalled via MTC-SIB per PRACH CE level
· For PRACH CE level 0 or 1, {1, 2, 4, 8}
· For PRACH CE level 2 or 3, {4, 8, 16, 32}

RAN1#84 agreement:
· NumRepetitions for PUCCH format 1/1a and PUCCH 2/2a are separately configured by RRC
· NumRepetition of PUCCH format 1/1a: same as RRC parameter pucch-NumRepetitionCE
· NumRepetition of PUCCH format 2/2a: introducing a new RRC parameter

RAN1#84 agreement:
· For TDD and Rel-13 eMTC UEs in CEMode_A, HARQ-ACK bundling is supported only when both PDSCH and MPDCCH are configured to NOT repeat.
RAN1#84 agreement:
· For TDD and a Rel-13 eMTC UE in CEMode_A and configured with HARQ-ACK multiplexing, the UE shall not be configured with PUCCH repetition.

RAN1#84 agreement:
· In TDD when PUCCH is not repeated, when ACK/NAK and CSI are due in the same subframe, for the cases when PUCCH format 2b is used in LTE, PUCCH format 2b is used for LC/CE UEs as in LTE.




[bookmark: _Toc443751541]SRS
	RAN1#82bis agreement:
· At least for CE mode B, LC/CE UE does not support SRS transmission
· The following fields in cell-specific SRS configuration are broadcast to LC/CE UE:
· srs-BandwidthConfig
· srs-SubframeConfig
· ackNackSRS-SimultaneousTransmission 




	RAN1#83 agreement:
· For Mode A
· Both periodic and aperiodic SRS is supported
· For Mode B
· Neither aperiodic nor periodic SRS is supported
· For Mode A
· Reuse existing R12 SRS configurations
· No repetition is used

RAN1#83 agreement:
· For Mode A
· SRS request for A-SRS is transmitted in DCIs for UL and DL grant
· SRS is always dropped if retuning is required for PUSCH/PUCCH due to the SRS transmission
· The last symbol of PUSCH is rate-matched around if it collides with cell-specific SRS bandwidth (i.e., legacy behaviour)
· The shortened PUCCH is used in a cell-specific SRS subframe based on ackNackSRS-SimultaneousTransmission configuration signalled in MTC-SIB (i.e., legacy behaviour)
· For Mode B
· The last symbol of PUSCH is punctured if it collides with cell-specific SRS to allow symbol level combining
· The shortened PUCCH is used in a cell-specific SRS subframe based on ackNackSRS-SimultaneousTransmission configuration signalled in MTC-SIB (i.e., legacy behaviour)




	RAN1#84 agreement:
· A UE always drops SRS in UpPTS if at least one RB utilized by SRS in UpPTS is different from DwPTS reception narrowband
· Capture it 36.213.




[bookmark: _Toc443751542]Power control
According to the RAN4 LS in R4-158357R1-160244,
· It is feasible to keep the power level Pcmax,c over multiple subframes for a UE transmitting PUSCH with repetitions.
· Regarding the phase continuity, it should not be an issue if the UE suspends transmission in one SC-FDMA symbol (due to cell-specific SRS) and resumes transmission after the SC-FDMA symbol. The phase is continuous if the duration of the gap is few symbols for multiple consecutive sub-frames. If the duration of the gap equals or extends one sub-frame, the phase may or may not be continuous.

	RAN1#82bis agreement:
· 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, the PUSCH power is always Pcmax,c (i)




[bookmark: _Toc443751543]SPS
	RAN1#83 agreement:
· Support SPS for mode A only. Deactivation/activation is based on the legacy procedure. 
· Signaling of the number of  repetitions (DL and UL) is similar to the non-SPS case in eMTC, i.e., as indicated in the M-PDCCHMPDCCH for activation
· The PUCCH resource management for SPS PDSCH is based on legacy SPS. That is,
· 4 resources configured by RRC
· 2-bit TPC in the activation M-PDCCHMPDCCH indicates which one to use
· Other SPS configuration parameters follows the legacy mechanism
Conclusion:
· Invalid subframes handling in SPS follows the same rules as the case when M-PDCCHMPDCCH schedules PDSCH/PUSCH.

RAN1#83 agreement:
· For DL/UL SPS, the following fields are reserved for the activation DCI
· M1A:
· TPC for PUCCH: used to select PUCCH configuration from the 4 configured in RRC
· HARQ process number
· RV
· M0A:
· TPC command for scheduled PUSCH.
· HARQ process number
· RV
· The repetition number is derived from DCI following the same mechanism as dynamic PDSCH/PUSCH.
· For DL/UL SPS, the following fields are reserved for the deactivation DCI
· M1A:
· Field(s) used for resource allocation
· HARQ process number
· MCS
· RV
· Repetition number
· M0A:
· Field(s) used for resource allocation
· MCS and RV
· TPC command for scheduled PUSCH
· Repetition number

RAN1#83 agreement:
· For Rel-13 eMTC UEs, dynamically scheduled PDSCH and PUSCH have higher priority than semi-persistent scheduled PDSCH and PUSCH
· For collisions between semi-persistent scheduled PDSCH and PUSCH and other channels, same rules as dynamically scheduled PDSCH and PUSCH apply.




[bookmark: _Toc443751544]Random access
For details on frequency hopping, see the section “Frequency hopping”. RAR transmissions, Msg3 retransmissions and Msg4 (re)transmissions will be carried by M-PDCCHMPDCCH-scheduled PDSCH transmission. For details on M-PDCCHMPDCCH, see the section “M-PDCCHMPDCCH (‘Physical downlink control channel for MTC’)”. For details on PDSCH, see the section “PDSCH”. For details on PUCCH, see the section “PUCCH”.

	RAN1#79 agreement:
· RAR messages for Rel-13 low-complexity UEs and/or UEs operating coverage enhancements (CE) are transmitted separately from RAR messages for other UEs
· RAR message intended for Rel-13 low-complexity UE and/or UE operating CE can support PDSCH subframe bundling/repetition with multiple bundle sizes/repetition levels




	RAN1#80 agreement:
· For coverage enh. of PRACH, for initial random access
· There is one to one mapping between PRACH repetition level and PRACH resource set
· Multiple attempts are allowed for each PRACH repetition level
· There is a configurable number of attempts
· Number of attempts per PRACH repetition level can be different
· If UE does not receive a RAR after the allowed number of attempts, it moves to the next higher repetition level
· Specified maximum numbers of levels is 3 (this does not include “zero coverage extension”) 




	RAN1#80bis agreement:
· PRACH frequency hopping can be configured when multiple PRACH frequency resources are available for Rel-13 low complexity MTC UEs in coverage enhanced mode
· Repetition of all preamble formats is supported in coverage enhancement, except PRACH format 4
· For coverage enhancement of PRACH:
· The configuration of the number of attempts can be separate per coverage level
· The configuration of the number of repetitions can be separate per coverage level
· When UE receives RAR but fails contention resolution
· The UE uses its current repetition level until it reaches the maximum number of attempts for that level




	RAN1#81 agreement:
· UE knows repetition level of transmission of RAR from the repetition level of its most recent PRACH
· UE knows in which subframe(s) transmission of RAR can begin from its most recent PRACH resource set
· UE knows in which frequency resource(s) transmission of RAR can occur from its most recent PRACH resource set




	RAN1#82 agreement:
· No power ramping is introduced for PRACH with large repetition. Otherwise, PRACH power ramping procedure is based on current PRACH transmit power equation




	RAN1#82bis agreement:
· For at least initial random access, the criterion for UE to select PRACH resource set is based on RSRP measurement
· PRACH configuration is signaled based on Tables 5.7.1-2 ~ 5.7.1-4 in TS36.211
· Note: the tables may be subject to modification
· The starting frequency location in units of PRB of PRACH resources for each PRACH resource set is signaled
· For RAR for Rel-13 low complexity UEs and UEs operating coverage enhancement, M-PDCCHMPDCCH-scheduled PDSCH carries the message(s)
· For PDSCH carrying MAC RAR (Msg2)
· The narrowband is indicated in the associated DCI
· For initial PUSCH carrying Msg3
· The narrowband is explicitly indicated in UL grant in RAR




	RAN1#83 agreement:
· A set of parameters for initial access are determined as follows:
· In case PRACH CE level 0 or 1 is used for the last PRACH attempt, 
· The set of parameters are based on CE mode A
· In case PRACH CE level 2 or 3 is used for the last PRACH attempt
· The set of parameters are based on CE mode B
· The set of parameters includes:
· DCI size, repetition number set, Z, power control 
· The parameters (where relevant) associated with M-PDCCHMPDCCH/PDSCH/PUCCH/PUSCH for RAR, Msg 3, Msg 3 retx, Msg 4, and the parameters (where relevant) associated with unicast (before CE mode is explicitly configured to a UE)

RAN1#83 agreement:
· M-PDCCHMPDCCH order is supported in both CE mode A and in CE mode B
· Note: the support of M-PDCCHMPDCCH order does NOT increase the number of blind decodes and the number of distinct DCI sizes
· No additional RRC signaling is assumed to support M-PDCCHMPDCCH order
· For M-PDCCHMPDCCH ordered contention-based random access:
· UE procedure is according to already agreed behavior for non-ordered contention-based random access.
· For M-PDCCHMPDCCH ordered non-contention based random access, UE can make the maximum configured number of attempts at the ordered PRACH CE level. In the case no RAR is received:
· RAN1 assumes RAN2 will decide the procedure

RAN1#83 agreement:
· For a given PRACH coverage enhancement level, the corresponding M-PDCCHMPDCCH search space scheduling RAR for the UE to monitor is derived at least based on MTC-SIB
· MTC-SIB explicitly indicates the following information for M-PDCCHMPDCCH scheduling RAR:
· The set of numbers of repetitions or the max number of repetition (while other numbers of repetition are implicitly derived)
· The starting subframe(s) of the search space for the M-PDCCHMPDCCH scheduling RAR is explicitly indicated in MTC-SIB
· The same configuration of the starting subframe(s) also applies to the case of message 3 re-transmissions and message 4
· RAN1 recommends to have [3] bit for the signalling, and kindly ask RAN2 to specify the details of the signalling

RAN1#83 agreement:
· No need to modify the PRACH resource configuration tables in 36.211, Table 5.7.1-2 ~ 5.7.1-4 in TS36.211.
· It is up to eNB implementation whether PRACH resources for LC/CE UEs overlap with legacy PRACH resources or not (no specification impact)
· The possible preamble indices for each PRACH resource set are indicated in MTC-SIB

RAN1#83 agreement:
· For time-domain related configuration for PRACH, optionally support the following on a per PRACH repetition level basis in MTC-SIB:
· 3-bit periodicity
· If the above parameters are not given, a UE determines the starting subframe of PRACH implicitly 

RAN1#83 agreement:
· On power ramping, clarify that the maximum transmission power is used on the highest (i.e. the 4th) PRACH CE level.
· Finalization of specification work on PRACH power ramping is assumed to be conducted by RAN2.

RAN1#83 agreement:
· The possible numbers of repetitions of PRACH is {1,2,4,8,16,32,64,128}

RAN1#83 agreement:
· One or two narrowbands are explicitly indicated in MTC-SIB for M-PDCCHMPDCCH for RAR for each PRACH repetition level
· No signaling is necessary to indicate PRB resource within each narrowband. All the 6 PRBs in the respective narrowband are assumed for M-PDCCHMPDCCH
· When more than one narrowband is configured for M-PDCCHMPDCCH for RAR for a PRACH repetition level,
· The narrowband is selected based on the PRACH preamble index (implicit mapping)
· For even/odd preamble index, the M-PDCCHMPDCCH narrowband is the configured first/second narrowband, respectively

RAN1#83 agreement:
· For each PRACH CE level, the set of numbers of repetitions for Msg3 PUSCH/Msg4 PDSCH transmission are determined as follows: 
· The values indicated for CE mode A are used for initial Msg3 transmission corresponding to PRACH CE levels 0 to N.
· The values indicated for CE mode B are used for initial Msg3 transmission corresponding to PRACH CE levels N+1 to 3.
· N = 1 (fixed)
· The number of PUSCH repetitions for initial Msg3 transmission is indicated in UL grant in RAR.

RAN1#83 agreement:
· The search space configuration for M-PDCCHMPDCCH of Msg3 retransmission and Msg4 is the same as for M-PDCCHMPDCCH of RAR.
· The narrowband index of M-PDCCHMPDCCH for Msg3 re-transmission or Msg4 transmission is determined by down-selecting one of the following (no additional higher-layer impact) 
· Alt 1: same narrowband index as that of the M-PDCCHMPDCCH scheduling RAR
· Alt 2: indicated in RAR using 2-bit, as part of the RAR UL grant

RAN1#83 agreement: 
· RAR UL grant content according to R1-157860 is agreed.




From R1-157860:
	DCI contents
	Field size for CE mode A
	Field size for CE mode B
	Description

	Msg3 narrowband index
	ceil(log2(number of narrowbands))
	2
	NB index of Msg3 scheduling

	PRB assignment
	4
	3
	PRB location within the configured narrowband in narrowband index field.

	Repetition number
	2
	 
3
	The repetition level of Msg 3 is dynamically indicated based on a set of values configured by higher layers.

	MCS
	3
	2
	MCS/TBS

	TPC
	3
	0
	TPC is supported in CE mode A

	A-CSI
	1
	0
	A-CSI is supported in CE mode A

	UL delay
	1
	0
	

	Msg3/4 M-PDCCHMPDCCH narrow band index
	2
	2
	NB index of M-PDCCHMPDCCH carrying Msg3 ReTx and Msg4 

	Total
	20
	12
	


· Msg3 narrowband index in Mode B
· NB_RAR = narrowband used for first subframe of M-PDCCHMPDCCH for RAR
· NB_Msg3 = narrowband used for first subframe of Msg3 PUSCH transmission
· N_NB = the total number of UL narrowbands in the system bandwidth
· Bits=00  NB_Msg34 = (NB_RAR + 0) mod N_NB
· Bits=01  NB_Msg34 = (NB_RAR + 1) mod N_NB
· Bits=10  NB_Msg34 = (NB_RAR + 2) mod N_NB
· Bits=11  NB_Msg34 = (NB_RAR + 3) mod N_NB
· Msg3/4 M-PDCCHMPDCCH narrowband index in Mode A and Mode B
· NB_RAR = narrowband used for first subframe of M-PDCCHMPDCCH for RAR
· NB_Msg34 = narrowband used for first subframe of M-PDCCHMPDCCH for Msg3 retransmission and first subframe of M-PDCCHMPDCCH for Msg4
· N_NB = the total number of DL narrowbands in the system bandwidth
· Bits=00  NB_Msg34 = (NB_RAR + 0) mod N_NB
· Bits=01  NB_Msg34 = (NB_RAR + 1) mod N_NB
· Bits=10  NB_Msg34 = (NB_RAR + 2) mod N_NB
· Bits=11  NB_Msg34 = (NB_RAR + 3) mod N_NB

	RAN1#83 agreement:
· For M-PDCCHMPDCCH scheduling Msg3 re-transmission or Msg4 transmission for LC/CE UEs, there is no explicit signaling involved in indicating the transmission type for the M-PDCCHMPDCCH

RAN1#83 agreement:
· The DMRS scrambling sequence of M-PDCCHMPDCCH for Msg3 re-transmission or Msg4 transmission is initialized based on PCID

RAN1#83 agreement:
· The repetition number(s) of Msg3 re-transmission or Msg4 transmissions are indicated in the associated DCI.

RAN1#83 agreement:
· Max of 3 RSRP threshold values are supported
· Up to 3 RSRP threshold values are signalled to determine the CE level for PRACH
· Reusing the existing RSRP threshold signalling mechanism
· Detailed values and performance requirements are up to RAN4

RAN1#83 agreement:
· When in RRC_CONNECTED, MPDCCH scheduling RAR and PDSCH conveying RAR that are related to M-PDCCHMPDCCH order is prioritized over any other unicast DL reception




	RAN1#84 agreement:
· The following timing applies to Rel-13 eMTC UEs 
· For a PDCCH order is received and its transmission ends in subframe n, the Rel-13 eMTC UE shall start the PRACH transmission in the first subframe n+k2, k2 ≥6, where a corresponding PRACH resource is available;
· For a PDSCH containing RAR is received and its transmission ends in subframe n, the Rel-13 eMTC UE shall start the PUSCH (i.e. msg3) transmission in the first LC/CE uplink subframe n+k1, k1 ≥6, if the UL delay in the RAR is set to 0;
· For a PDSCH containing RAR is received and its transmission ends in subframe n, the Rel-13 eMTC UE shall start the PUSCH (i.e. msg3) transmission in the first LC/CE uplink subframe n+k1, k1 ≥6+Δ, if the UL delay in the RAR is set to 1; 
· The value of Δ is the number of Msg3 repetitions as indicated in the RAR.
· If a random access response is received and its transmission ends in subframe n, and the corresponding DL-SCH does not contain a response to the transmitted PRACH, the Rel-13 eMTC UE shall, if requested by higher layers, be ready to transmit a new PRACH no later than in subframe n+5;
· If no random access response is received in subframe n, where subframe n is the last subframe of the random access response window, the UE shall, if requested by higher layers, be ready to transmit a new preamble sequence no later than in subframe n+4. 

RAN1#84 agreement:
· Range for the RRC parameter for PRACH starting subframe periodicity (expressed in terms of PRACH opportunities)
· prachStartingSubframe = {2, 4, 8, 16, 32, 64, 128, 256}
· Offset (expressed in terms of PRACH opportunities):
· N*prachStartingSubframe  + numRepetitionPerPreambleAttempt
· where N = {0, …}




Comment in RAN1 agreed RRC parameter list in R1-161545:

· The 'PRACH starting subframe periodicity' (prachStartingSubframe) cannot be smaller than the 'Number of PRACH repetitions per attempt for each coverage level' (numRepetitionPerPreambleAttempt).

	RAN1#84 agreement:
· Postpone the Msg3 transmission by the number of Msg3 repetitions, when the UL delay is set to 1 in the RAR. This behavior is common irrespective whether there is A-CSI or not with the Msg3 transmission.




[bookmark: _Toc443751545]Paging
For details on frequency hopping, see the section “Frequency hopping”. Paging records will be carried by M-PDCCHMPDCCH-scheduled PDSCH transmission (notifications may be carried by stand-alone M-PDCCHMPDCCH transmission, though). For details on M-PDCCHMPDCCH, see the section “M-PDCCHMPDCCH (‘Physical downlink control channel for MTC’)”. For details on PDSCH, see the section “PDSCH”.

	RAN1#79 agreement:
· Paging messages for Rel-13 low-complexity UEs and/or UEs operating coverage enhancements (CE) are transmitted separately from Paging messages for other UEs
· Paging message intended for Rel-13 low-complexity UE and/or UE operating CE can support PDSCH subframe bundling/repetition with multiple bundle sizes/repetition levels
· For paging, from RAN1 perspective, followings are beneficial
· The eNB needs knowledge that the UE to be paged is a Rel-13 low-complexity UE and/or is a UE that is to be paged using CE
· If possible, it is beneficial for eNB to have knowledge on the required amount of coverage enhancement during Paging message transmission




	RAN1#82 agreement:
· M-PDCCHMPDCCH scheduled PDSCH is used to carry paging record(s)
· One or more narrowbands can be configured by eNB for paging
· A UE monitors a paging occasion in one of the configured narrowbands in the subframe based on at least UE ID at least for paging record(s)
· On indicators for system information update, ETWS, and CMAS:
· Option A: Transmit in M-PDCCHMPDCCH 
· Option B: Transmit in PDSCH 
· The M-PDCCHMPDCCH search space for paging includes M-PDCCHMPDCCH candidate(s) with the highest CE level configured in the cell
· Note: the ‘CE level’ can be replaced by a proper terminology later if needed




	RAN1#82bis agreement:
· In each Paging Occasion (PO), an RRC idle UE monitors one DCI type
· The DCI include an indication (e.g. S_flag)
· An indication (e.g. S_flag) used in the DCI with P-RNTI for paging
· If S_flag=TRUE, the rest of DCI bits carries scheduling information of PDSCH for paging message
· If S_flag=FALSE, the rest of DCI bits carries system information update, ETWS, CMAS, and EAB without scheduling information of PDSCH




	RAN1#83 agreement:
· How to indicate set of M-PDCCHMPDCCH narrowband(s) for paging
· implicit mapping
· 1st narrowband = PCID mod N_NB_paging
· Other narrowbands are in consecutive order from 1st narrowband with wrap-around 
· When more than one narrowband is configured for M-PDCCHMPDCCH for paging
· The narrowband is up to RAN2




RAN2 provided the following TBS range for PDSCH for paging in the LS in R1-161469:

	
	0
	1
	2
	3
	4
	5
	6
	7

	TBS
	40
	56
	72
	120
	136
	144
	176
	208



	RAN1#84 agreement:
· For BW > 3 MHz, the two middle narrowbands are not used for Paging transmission

RAN1#84 agreement:
· The proposals in R1-161471 are agreed




Proposal 1 in R1-161471:

· Implicit paging MPDCCH narrowband definition
· 1st NB is sj where j = PCID mod K;
· Other narrowbands are in consecutive order from 1st narrowband with wrap-around 
	(sj, sj+1, …,sj+n…,sj+N_NB_paging-1)
· Wrap around means: sj+n  smod(j+n,N_NB_paging) 
· In the above, set S = {s0, s1, s2, …., sK-1}, K = number of valid DL narrowbands for SIB1-BR and paging MPDCCH

Proposal 2 in R1-161471:

· For paging MPDCCH, the narrow index when FH is disenabled, and the first narrowband index for the FH pattern when FH is enabled, is:
· n=0: the narrowband index is sj
· n=1: the narrowband index is sj+1, 
…
· n=N_NB_paging-1: the narrowband index is sj+N_NB_paging-1
where n is derived from PO/PF calculation and (sj, sj+1, …,sj+m…,sj+N_NB_paging-1) are the valid DL narrowbands 

Proposal 3 in R1-161471:

· When frequency hopping is enabled for paging MPDCCH, frequency hopping narrowbands other than the first narrowband are determined the same way as other MPDCCH, i.e., 
· The other narrowband(s) in the FH pattern are determined using mpdcch-pdsch-HoppingOffset, (modulo K over the set S) 
· The offset is applied relative to the first narrowband index in the FH pattern
· mpdcch-pdsch-HoppingOffset is the cell-specific RRC parameter defined for MPDCCH/PDSCH in general

For an illustration, see slide 9 in R1-161471.
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—-< Start of text proposal for T$36.213 >-- —-

Locations of starting subframe & are determined from higher layer configured subframe K0 , d are given by

k= k,where k,is the b ® consecutive LC/CE DL subframe from k0, andb=u-7j .andu =0,L..../2% _1,
4
and j e {1,234}, where

- For MPDCCH UE-specific search space, and Type0-common search space, k0 is given by the higher
layer parameter mPDCCH-startSF-UESS, T, is given by higher layer parameter mPDCCH-
NumRepetition, and 11,72, 13, r4 are given in Table 9.153

- For Typel-common search space, kis equal to kO and s determined from locations of paging opportunity
subframes, 7, is given by higher layer parameter mPDCCH-NumRepetition-Paging, and 11,72, 73,
rd are given in Table 9.1.54.

< End of text proposal for T$36.213 >-
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Section 7.1.7 0f 36.213 should be updated such that when decoding format 6-1B:
* a4-bit “modulation and codingscheme , Iy, s read

© The UE does not expect to receive a DCI format 6-1B indicating /15 >9
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8.6.2 Transport block size determination

[
For a LC/CE UE configured with CEModeA, the UE shall first determine the TBS index (rss) using /ycs and Table

8.6.1-2. For a transport block that is not mapped to two-layer spatial multiplexing, the TBS is determined by the
procedure in subclause 7.1.7.2.1

Fora LC/CE UE configured with CEModeB, the TBS is determined according o the procedure in subclause 7.1.7.2.1
for 0< 175,10, and Npg =1-os g —26 when resource allocation field is 110° or “111” otherwise Npzg=3





