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Introduction
This contribution lists agreements and working assumptions made so far for Rel-13 eMTC (WI code LTE_MTCe2_L1) sorted by topic. This contribution has a companion contribution (R1-156377) where the agreements and working assumptions are sorted by meeting.
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 and working assumptions that have been made obsolete by later agreements are not included. The companion contribution which is sorted by meeting contains the unedited list of agreements and working assumptions with potential RAN1 specification impacts.
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. It is not yet clear how the specifications will refer to the Rel-13 low complexity UE. It may be a new UE category or a new UE capability. The new UE power class will be optional for the Rel-13 low complexity UE (see LS in R4-155349/R1-155052).
In the RAN1 agreements, the term CE UE is sometimes used to denote UEs operating coverage enhancements. It is not yet clear how the specifications will refer to UEs operating coverage enhancements but RAN1 has agreed to introduce two CE modes (see the section on “Coverage enhancement”).
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1 Maximum transport block size
	RAN1#78bis working assumption (confirmed by RAN2 in LS in R2-150731/R1-151252):
· The maximum TBS for broadcast transmission for Rel-13 low complexity UE is no more than approximately 1000 bits.




	RAN1#79 agreement:
· The maximum TBS for unicast transmission for Rel-13 low complexity UE is approximately 1000 bits.




2 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




3 Number of HARQ processes
	RAN1#80bis agreement:
· For a Rel-13 low complexity UE not operating coverage enhancements:
· When the UE is not required to retune to other narrowband region due to monitoring of PSS/SSS, PBCH, SIB, paging occasion, etc.,

· In FD-FDD, the UE can receive PDSCH and transmit PUSCH in every subframe.

· In TDD, the UE can either receive PDSCH or transmit PUSCH in every subframe.

· In HD-FDD, the UE can either receive PDSCH or transmit PUSCH in most subframes (i.e. more than half of the subframes).




	RAN1#82 agreement:
· For HD-FDD, FD-FDD and TDD, if the UE is operating with no repetition, the same max number of DL and UL HARQ processes as for Cat-0 UE in Rel-12, except that:

· FFS if the number of DL HARQ processes should be increased for TDD with respect to that of Rel-8 for the case of no repetition 

· FFS the case of small coverage enhancement

· 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#82bis agreement:
· Decide between two options in RAN1#83

· Option 1: The number of TDD DL HARQ processes under cross-subframe scheduling in case of no repetition are as follows

TDD UL/DL configuration
Maximum number of HARQ processes
0
6
1
9
2
12
3
11
4
14
5
16
6
8
· Option 2: The same number of Rel-12 TDD DL HARQ processes is used for LC UEs in case of no repetition




4 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.

· If eNB schedules unicast and broadcast simultaneously to the same UE, the UE behaviour is FFS

· 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.

· If eNB transmits multiple transport blocks for broadcast transmission simultaneously to the UE, in this case, the UE behaviour is FFS.

· Note that the transport block here refers to the ones carried by PDSCH

· The case of MBMS, if supported, is FFS




5 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 [image: image1.wmf]ú
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· Total number of UL narrowbands in the system bandwidth is fixed at [image: image2.wmf]ú
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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



6 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 R4-155347/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 is likely to require a guard subframe similarly to what has been specified in TS 36.211 and TS 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 SIB1bis (for other transmissions than SIB1bis)

· UE behavior in case the CFI signaled in SIB1bis is smaller than 2 OFDM symbols is up to the UE implementation




7 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

· FFS on details of hopping pattern

RAN1#80bis agreement:
· At least in CE, frequency hopping over the system bandwidth can be used for common message for Rel-13 MTC UEs (RAR, paging, MTC SIB(s), FFS on response for message 3)

RAN1#80bis agreement:
· For M-PDCCH 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

· Configurability of X, Y, and frequency hopping is FFS

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.

· Configurability is FFS

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

· FFS details of configuration




	RAN1#82bis agreement:
· Frequency hopping for SIB1bis is always used at least for system bandwidth ≥ 5MHz 

· SIB1bis 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 

· FFS on how to handle the case if SIB1bis overlaps with PBCH

· The hopping sequence between these narrowbands is determined based on cell ID and subframe index (and/or SFN)

RAN1#82bis agreement:
· For M-PDCCH/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-PDCCH and MTC-SIBx is in a cell-specific manner

· For paging, FFS the corresponding PDSCH

· 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#82bis working assumption:
· For PUSCH/PUCCH, when frequency hopping is used, frequency hopping occurs between 2 narrowbands




8 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 R4-155349/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
· Detailed association of DCI formats, CSI feedback, etc. is FFS



9 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

· FFS: Enhanced PSS/SSS for battery life time improvement

· UEs cannot rely on the existence of any enhanced PSS/SSS

· FFS: Potential cell ID collision in normal coverage mode condition with enh. coverage mode reception



10 PBCH/MIB
	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

· FFS: For SIB1bis transmission, subframes #1 and #6 are used




	RAN1#82 agreement:
· In subframes with PBCH repetition:

· CSI-RS punctures PBCH repetition REs

· FFS: signal if the eNB is using PBCH repetition, e.g. for R13 or later regular UEs to rate match around




	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

· FFS whether it can be repeated in symbols without CRS




11 SIB/SI

The term ‘MTC SIB1’ is no longer in use and has been replaced with ‘SIB1bis’ in this contribution. SIB1bis 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

· FFS: Whether UE can receive PDCCH which schedules transmissions of legacy SIBs in 1.4 MHz system BW case

· 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 

· FFS whether UEs of other category in enhanced coverage can use this SIB(s)

· 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 SIB1bis (time, frequency and MCS/TBS) is derived from PCID and/or MIB and/or fixed/predefined in spec
· FFS: Impacts of MBSFN subframes, TDD configuration and PBCH repetition on possible time resources for SIB1bis
· Scheduling information for subsequent “MTC SIs” (time, frequency and MCS/TBS) is derived from SIB1bis 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 SIB1bis
· TBS of SIB1bis is based on information in the MIB.

· Frequency location of SIB1bis is derived from at least PCID.

· Time location 

· Possible subframes are {0,4,5,9} for FDD and {0,5} for TDD. FFS subframes {1,6} for TDD. 

· FFS: Whether the subframes and frames are signaled in MIB and/or fixed/predefined in specification.

· Scheduling information for MTC SIBs other than SIB1bis are given in SIB1bis.

· The number of repetitions for MTC SIBs other than SIB1bis is configurable by the network. 

· FFS: SIB1bis.

· FFS: How the network will signal the number of repetitions




	RAN1#82 agreement:
· For SI transmission:
· At least the following are predefined or derived from MIB:

· (a) periodicity of SIB1bis transmission

· (b) repetition number within the periodicity of SIB1bis 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

· SIB1bis is transmitted periodically with a period of TSIB1bis radio frames

· Within a period, SIB1bis can be repeated a number of times

· RV cycling {0,2,3,1,…} is used for each SIB1bis transmission within a period

· SIB1bis transmission period TSIB1bis is predefined

· TSIB1bis = 8 radio frames

· Working assumption: Repetition number RSIB1bis within a period is derived from MIB




12 Available subframes

	RAN1#82 agreement:
· The set of subframes to be used for downlink transmissions can be explicitly and cell-specifically signalled by the eNB by SIB1bis (from RAN1 perspective) 
· If the explicit signaling is not present, a default operation is defined by RAN1 

· FFS the details for the default operation

· FFS the number of bits for the explicit signaling

· FFS how to handle SIB1bis
· FFS for the uplink case

· FFS how to handle some cases related to UE-specific subframe unavailability

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
· FFS whether or not there is misalignment between eNB and UE regarding the unavailable subframes and if so, how to handle



	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

· FFS whether to introduce measurement gap

· The subframe unavailable due to UE-specific configuration or behavior is counted in the repetition  

· FFS on handling of collision between PUCCH/PUSCH resource and PRACH resource

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 

· FFS whether to introduce measurement gap 

· The subframe unavailable due to UE-specific configuration or behavior is counted in the repetition 

· When valid DL subframe indication is not provided by SIB1bis, the default behavior is:

· MBSFN configuration is given in MTC-SIB2

· For broadcast PDSCH other than SIB1bis/MTC-SIB2, M-PDCCH, and unicast PDSCH, only non-MBSFN subframes are considered as valid subframe. 

· The assumptions on CRS transmission in a valid DL SF from a UE perspective

· CRS presence is the same as for the non-MTC UEs




13 Legacy PCFICH/PDCCH/PHICH

	RAN1#81 agreement:
· At least in case of system bandwidth >1.4 MHz,

· Rel-13 low complexity UEs are not required to receive legacy PCFICH, legacy PDCCH and legacy PHICH.

RAN1#81 working assumption:
· In case of 1.4 MHz system bandwidth,

· Rel-13 low complexity UEs are not required to receive legacy PCFICH, legacy PDCCH and legacy PHICH.




14 Starting OFDM symbol

	RAN1#82bis agreement:
· For subframes containing PDSCH carrying SIB1bis, the starting OFDM symbol of SIB1bis 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)

· FFS: Handling of duration  of DwPTS for TDD

· For M-PDCCH 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 SIB1bis

· 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

· FFS: MBSFN subframe handling




15 M-PDCCH (‘Physical downlink control channel for MTC’)
The term ‘Physical downlink control channel for MTC’ is no longer in use and has been replaced with ‘M-PDCCH’ 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”.

15.1 M-PDCCH based on EPDCCH

	RAN1#78bis agreement:
· Regarding the M-PDCCH:

· 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-PDCCH)



15.2 M-PDCCH repetition
	RAN1#80 agreement:
· For UEs in enhanced coverage:

· Repetition across multiple subframes is supported for the M-PDCCH
· 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-PDCCH repetitions are limited to a subset of subframes.




15.3 M-PDCCH multiplexing with PDSCH

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




	RAN1#81 agreement:
· At least in case of system bandwidth >1.4 MHz,

· For UEs operating coverage enhancements,

· No multiplexing within a PRB pair of M-PDCCH and PDSCH

RAN1#81 working assumption:
· In case of 1.4 MHz system bandwidth,

· For UEs operating coverage enhancements,

· No multiplexing within a PRB pair of M-PDCCH and PDSCH


15.4 M-PDCCH ECCE mapping

	RAN1#79 agreement:
· At least for unicast channel,

· For the M-PDCCH for Rel-13 low complexity UEs and UEs in enhanced coverage,

· Working assumption (confirmed by RAN1#80 agreement at least for system BW>1.4MHz): For enhanced coverage UEs, one M-PDCCH 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-PDCCH 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-PDCCH construction using {2,4} PRBs
· Note: the case of 24 ECCEs for localized and distributed is additionally supported as another decoding candidate
· Other than the 24 ECCEs, there is no other decoding candidate spanning two M-PDCCH resource sets (regardless of localized or distributed), if configured
· A UE is configured with either localized or distributed M-PDCCH, regardless of one or two M-PDCCH resource sets



15.5 M-PDCCH search spaces
	RAN1#79 agreement:
· At least for unicast channel,

· For the M-PDCCH for Rel-13 low complexity UEs and UEs in enhanced coverage,

· UE monitoring of multiple M-PDCCH 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-PDCCH
· A set of possible combinations of {ECCE aggregation level, number of repetition} is defined in the spec

· FFS: what combinations of ECCE aggregation levels and numbers of repetitions to support

· FFS: how to define starting ECCE indices

· A subset of the above set of combinations can be semi-statically configured for constructing a UE-specific search space for M-PDCCH by higher-layer signaling

· If configured by higher-layer signaling, it is FFS whether signaling is implicit or explicit.

· Parameters defining an M-PDCCH blind decoding candidate in a UE-specific search space (USS) include at least an ECCE aggregation level and a number of repetitions

· FFS: Other signaling mechanisms and parameters in addition to above set of combinations for constructing UE specific search space




	RAN1#81 agreement:
· A starting subframe of an M-PDCCH UE-specific search space is configured at least for enhanced coverage

· FFS details of configuration

· FFS whether configuration is implicit or explicit

· FFS whether configuration is UE-specific or cell-specific

· For an M-PDCCH 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-PDCCH UE-specific search space

· Multiple M-PDCCH candidates with the same {L, R} can be configured. 

· M-PDCCH candidates with different R can be configured for enhanced coverage.




	RAN1#82 agreement:
· For coverage enhancement, an M-PDCCH candidate is composed by consecutive valid subframes

· For an M-PDCCH UE-specific search space for a UE at least in normal coverage/ small coverage enhancement

· M-PDCCH candidates with different L (aggregation level) is supported

· FFS: other coverage enhancement case(s)




	RAN1#82 and RAN1#82bis agreement:
· For an M-PDCCH transmitted with a repetition number R, the UE is able to determine R 

· The repetition R of the M-PDCCH is indicated by 2-bit in the DCI




	RAN1#82 agreement:
· Working assumption (confirmed by RAN1#82bis agreement):

· M-PDCCH common search space (CSS) is necessary at least for paging and RAR

· Note: the name may be revisited if there is issue identified

· If CSS is necessary (confirmed by RAN1#82bis agreement),

· Different UEs can monitor M-PDCCH CSS in different narrowbands and in different subframes

· FFS whether or not to support more than one decoding candidate of the CSS in a narrowband. If it is supported, FFS for UEs monitoring the same narrowband, whether or not the UEs may monitor different decoding candidates of the CSS in the narrowband

· FFS: Starting subframe of M-PDCCH CSS and starting ECCE index of M-PDCCH candidate(s) for a CSS in a narrowband 

· For an M-PDCCH CSS for a UE in coverage enhancement

· M-PDCCH 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
· FFS whether the 2nd CSS for RAR is same as the 3rd SS 
· FFS: Whether UE continues to monitor the 2nd CSS and/or 3rd SS for random access after reception of PDSCH with RRCConnectionSetup
· FFS: Whether other SS is additionally defined or can reuse USS for other common control signalling (e.g. for DCI 3/3A), if supported
Email discussion for potential agreement on search space design till 30th October, Suzuki (Panasonic)  



15.6 M-PDCCH demodulation

	RAN1#81 and RAN1#82bis agreement:
· For Rel-13 low complexity UEs and for UEs operating coverage enhancements,

· The demodulation of M-PDCCH is based on at least DMRS

· LC/CE UE does not support CRS-based M-PDCCH demodulation in Rel-13

· Do not support CRS+DMRS based M-PDCCH demodulation

· For CSS, the DMRS sequence initialization (c_init) is based on PCID




	RAN1#80bis and RAN1#81 agreement:
· Within subframes for M-PDCCH 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.

· X value and indication are FFS

· This does not preclude dis-continuous transmission for the M-PDCCH
· FFS: The UE may assume the same precoding matrix per antenna port applies on a PRG for at least X subframes.

· FFS: Details on PRG size




	RAN1#82bis agreement:
· When frequency hopping is NOT configured for the PDSCH/M-PDCCH with DMRS-based transmission, 
· If  X is provided via higher layer signalling,
· Same precoding matrix is assumed per antenna port at least on the same PRB for at least X consecutive subframes
· Precoding matrix may vary  from one set of X subframes to another set of X subframes
· Note: FFS the values of X

· Otherwise,
· Same precoding matrix is assumed per antenna port at least on the same PRB across entire repetitions



15.7 M-PDCCH 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

· FFS: Use of different RVs or transmitting code bits of a TB across subframes for the repetitions

· Note: any previous agreements on RV still hold

· 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:
· Confirm the working assumption with the revised description of the same:

· Following four DCI formats are defined.

· DCI format used for scheduling PDSCH for no and small repetition levels. (=DCI format M1A)

· DCI format used for scheduling PUSCH for no and small repetition levels. (= DCI format M0A)

· DCI format used for scheduling PDSCH for other repetition levels. (= DCI format M1B) 

· DCI format used for scheduling PUSCH for other repetition levels. (= DCI format M0B)

· DCI format M1A size and DCI format M1B size can be different

· DCI format M0A size and DCI format M0B size can be different

· FFS whether DCI format M1A size and DCI format M0A size are same

· FFS whether DCI format M1B size and DCI format M0B size are same

· UE monitors only either of following. 

· to receive only DCI format M1A and DCI format M0A

· to receive only DCI format M1B and DCI format M0B

· FFS DCI format described here can be from the existing DCI format size(s)

· DCI format M1A size and DCI format M0A size are targeted to be the same

· DCI format M1B size and DCI format M0B size are targeted to be the same
Email discussion for potential agreement on DCI contents till 30th October, Yunjung (LGE)



16 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”.
16.1 PDSCH repetition
	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



16.2 PDSCH cross-subframe scheduling
	RAN1#79 agreement:
· At least for unicast PDSCH transmission scheduled by M-PDCCH, 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-PDCCH, cross-subframe scheduling is supported for normal coverage




	RAN1#80 agreement:
· If/when PDSCH is indicated via M-PDCCH:
· The relation of PDSCH timing to M-PDCCH timing shall be known to UE.
· Assigned PDSCH is transmitted not before end of M-PDCCH, i.e., if subframe n is the last M-PDCCH 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,

· Case 1:

· For unicast PDSCH, DCI indicates one of  narrowband  and further indicate resource allocation within narrowband 

· This doesn’t preclude predefined frequency hopping 

· FFS: Details on resource allocation field in DCI 

· FFS: whether and/or how to utilize PRBs not included in any narrowband of 6PRBs

· Case 2:

· FFS: whether and/or how to  define a case (Case 2) that UE can assume PDSCH is scheduled in the same or a known (when frequency hopping is used) narrowband

· k=1

· This doesn’t preclude predefined frequency hopping 

· FFS: how to handle the subframe used for retuning in case of frequency hopping is applied



	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-PDCCH with the given repetition level

· FFS whether there is impact of UL scheduling for HD-FDD and if so, how, etc.




	RAN1#82 working assumption:
· Same-subframe scheduling for PDSCH (i.e., the one associated with an M-PDCCH in the same subframe) for LC-MTC UEs is NOT supported

· Can revisit if significant issues are found especially regarding the number of HARQ processes




16.3 PDSCH transmission modes
	RAN1#82 and RAN1#82bis agreement:
· For LC/CE UE, KMIMO=1 for transmission mode/scheme TM9

· FFS whether channel measurement for CSI is based on CRS or CSI-RS

· Overall, LC UEs and UEs operating CE support:

· Transmission mode/scheme TM1, TM2, TM6 for CRS-based 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

· Note:
· DCI contents for each case are FFS

· Details CSI feedback is FFS




16.4 PDSCH demodulation
	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 

· X value and configuration are FFS

· 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-PDCCH with DMRS-based transmission, 
· If  X is provided via higher layer signalling,
· Same precoding matrix is assumed per antenna port at least on the same PRB for at least X consecutive subframes
· Precoding matrix may vary  from one set of X subframes to another set of X subframes
· Note: FFS the values of X

· Otherwise,
· Same precoding matrix is assumed per antenna port at least on the same PRB across entire repetitions



16.5 PDSCH HARQ operation
	RAN1#82bis agreement:
· PDSCH HARQ operation for LC/CE UEs is asynchronous and adaptive 

· This is the same as in legacy operation




17 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

· FFS whether the CSI reference resource needs to be extended to more than one subframe in some cases

· 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

· FFS: Existing CQI table is modified by introducing new or modified CQI entries for coverage-enhanced UEs

· New or modified CQI entries provide lower spectral efficiency values than currently available

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

· FFS: M is semi-statically, UE-specifically, configured, or fixed

· FFS: if and how the extension is configured

· FFS: Whether to use existing or updated CQI table 

· FFS: Entries are interpreted as corresponding to PDSCH reception over the multiple subframes M



	RAN1#82bis agreement:
· For Rel-13 low complexity UEs in normal and small enhanced coverage, under cross-subframe scheduling,

· Case 1:

· CSI measurements can be restricted to a subset of the available  narrowbands

· FFS: details




18 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”.

18.1 PUSCH repetition
	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

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

· Value of X FFS

· Otherwise, Z>1

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

· Z is not explicitly configured

· FFS the value of Z

· The RV cycling follows legacy RV cycling pattern i.e. RV {0,2,3,1}




18.2 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




18.3 PUSCH HARQ operation
	RAN1#82 agreement:
· PUSCH HARQ feedback is realized using M-PDCCH.

· Note that this does not preclude HARQ feedback to multiple UEs by single M-PDCCH




	RAN1#82bis agreement:
· Working assumption: PUSCH HARQ operation for LC/CE UEs is synchronous

· FFS adaptive and/or non-adaptive PUSCH HARQ retransmission for LC/CE UEs

· At least adaptive PUSCH HARQ retransmission is supported for LC/CE UEs

· FFS whether to also support non-adaptive PUSCH HARQ retransmission

· FFS LC/CE UE should interpret absent/non-detected PUSCH HARQ feedback as ACK




19 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

· FFS on details
· For UEs operating in enhanced coverage, at least when PUCCH resource is configured, 

· HARQ-ACK and SR over PUCCH is supported

· FFS: Whether ACK only is transmitted or NACK only is transmitted or both ACK/NACK are transmitted

· For Rel-13 low complexity MTC UEs,

· For PUCCH structure, 

· FFS: Slot-based frequency hopping within a narrow band

· FFS: How to derive PUCCH resource

· FFS: Configuration of additional PUCCH frequency resources is not mandatory for support of LC/CE UEs in a cell

· FFS on the details

· For UEs operating in enhanced coverage, 
· Repetition of PUCCH across multiple subframes is supported

· Frequency hopping is supported for PUCCH repetition

· FFS on specific hopping pattern

· FFS on configurability of frequency hopping




	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 

· FFS whether or not the indication is per CE level or the same for all CE levels

· 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

· FFS the value of X

· FFS whether or not slot-level hopping across narrowbands is supported

· If slot-level hopping is supported, the PUCCH frequency location refers to that of a given slot

· FFS: How to determine PUCCH repetition resources for Msg4 feedback.




	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)

· FFS whether or not to have default value(s) for some repetition level(s)

· FFS how to determine a PUCCH repetition level for a UE

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.
· FFS the details

· 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

· In case of hopping, FFS how to determine the subsequent narrowband and the resource index for the subsequent 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:

· The detailed implicit resource derivation for PUCCH format 1a is FFS

· FFS ARO for large CE
· FFS PUCCH format 1a under large CE

· FFS the association of the PUCCH formats with the CE mode




20 Other UL aspects
	RAN1#82bis agreement:
· LC/CE UE is not expected to be configured with non-contiguous UL resource allocations, and simultaneous PUCCH and PUSCH




	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, 

· For PUSCH, the power is always Pcmax,c(i)

· Ask RAN4 whether or not Pcmax,c(i) can be a constant over X subframes. If not, a constant power based on Pcmax,c(i) is requested from RAN4 

· For PUCCH, FFS the power level

· FSS: the value(s) of X.




	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 

Email discussion for approval of RRC parameters till 20th Oct, Johan (Ericsson) and Matthew (Huawei)



21 Timing relationships

For further details on the timing relationship between M-PDCCH and PDSCH, see the section “PDSCH cross-subframe scheduling”.

	RAN1#82 agreement:
· Timing relationships between M-PDCCH 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-PDCCH message(s) ends, where k is defined by other agreements

· Timing relationships between M-PDCCH 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-PDCCH message(s) ends

· FFS the value of k

· Timing relationships between PDSCH and PUCCH

· In FDD and HD-FDD, if PDSCH transmission ends in subframe n as indicated by the corresponding M-PDCCH, PUCCH carrying HARQ-ACK starts in subframe n+k

· FFS:  the value of k

· FFS: how to determine when PDSCH transmission ends for message 4




22 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-PDCCH-scheduled PDSCH transmission. For details on M-PDCCH, see the section “M-PDCCH (‘Physical downlink control channel for MTC’)”. For details on PDSCH, see the section “PDSCH”.
	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

· FFS: Whether the configuration of the number of attempts is common or separate per repetition level

· 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”) 

· FFS: Power ramping or always max power used within each repetition level

· FFS UE behavior when UE receives RAR, but fails contention resolution




	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

· Details FFS

· FFS the number of frequency resources for PRACH in a subframe for eMTC

· 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

· FFS whether or not to have default configurations and if so, the default configurations 

· The configuration of the number of repetitions can be separate per coverage level

· FFS whether or not to have default configurations and if so, the default configurations  

· 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

· FFS whether the repetition level is a function of the TBS of the RAR or not

· FFS the detailed mapping from the repetition level of PRACH to that of RAR

· 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-PDCCH-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




23 Paging

For details on frequency hopping, see the section “Frequency hopping”. Paging records will be carried by M-PDCCH-scheduled PDSCH transmission (notifications may be carried by stand-alone M-PDCCH transmission, though). For details on M-PDCCH, see the section “M-PDCCH (‘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-PDCCH 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-PDCCH 

· Option B: Transmit in PDSCH 

· FFS if the paging occasion for SI update, ETWS, and/or CMAS is a cell common or not

· FFS additional information (e.g. CFI, TDD configuration) in the associated DCI or paging message

· The M-PDCCH search space for paging includes M-PDCCH 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




