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Work plan related evaluation
1.1
History

	TSG meeting #
	TSG Tdoc number of status report
	TSG Tdoc of WI/SI description sheet as approved by TSG (if any)
	overall level of completion as decided by TSG for the
SI / 
Core part / 
Testing part
	completion date
as decided by TSG for the
SI / 
Core part / 
Testing part
	overall level of completion as decided by TSG for the
Perf. part
	completion date
as decided by TSG for the Perf. part

	65
	WI/SI started
	RP-141660
	0%
	Dec 2015
	0%
	Jun 2016

	66
	RP-141785
	RP-141865
	10%
	Dec 2015
	0%
	Jun 2016

	67
	RP-150100
	RP-150492
	25%
	Dec 2015
	0%
	Jun 2016

	
	
	
	
	
	
	


NOTE:
The table covers all TSG meetings from the start of the WI/SI but not the current RAN meeting.
Please indicate the RAN Tdoc numbers for the WI/SI description sheets in the 3rd column above as link to the 3GPP server, i.e. ftp://ftp.3gpp.org/tsg_ran/TSG_RAN/TSGR_xx/Docs/RP-xxnnnn.zip
e.g.: RP-150518
1.2
Status at this TSG meeting
NOTE:
This status reflects the conclusion of the leading WG (e.g. achieved by email). In case there was no consensus a corresponding range has to be provided and reason for missing consensus has to be mentioned. If this status report covers Core and Perf. part, then the rapporteur may have to contact 2 WGs (one for the Core and RAN4 for the Perf. part).
1.2.1
Estimated level of completion of the work/study item

overall (mandatory to be provided):

Core part:


45%








RAN4 Perf. part:

0%








RAN5 Testing part:

XXX%








SI:



XXX%
NOTE:
Please leave the XXX for lines that are not applicable for this status report.
per WG (mandatory to be provided) for Core part or SI:
RAN WG1:

60%










RAN WG2:

35%











RAN WG3:

XXX%











RAN WG4:

15%











RAN WG5:

XXX%
NOTE:
Please leave the XXX for lines that are not applicable for this status report.

additional comments:



1.2.2
Estimated completion date of the work/study item
This SI is planned to be 100% complete in:






which is:
RAN #XX

The Core part WI is planned to be 100% complete in:


Dec. 2015

which is:
RAN #70
The Performance part WI is planned to be 100% complete in:
Jun. 2016

which is:
RAN #72
The Testing part WI is planned to be 100% complete in:




which is:
RAN #XX

NOTE:
Please leave the XX for lines that are not applicable for this status report.

additional comments:




1.2.3
Future time budget situation (not applicable to RAN5 WIs/SIs)
	Any time units modified in this section compared to
RP-150518 endorsed by RAN #67
	Yes


NOTE:
The last row of the table(s) below have to be filled out (without revision marks) to reflect the status of time units (1 time unit ~ 2h) per session as endorsed by the previous RAN meeting: RP-150518
Then it has to be decided whether any modification is needed and a corresponding Yes or No has to be indicated in the table above.
If any modification is needed, then the table(s) below has to be modified with revision marks and a motivation/explanation of the changes has to be provided below the table(s).
If no time unit is needed for a session, then leave the field empty.
In general: The time units have to be indicated up to the target date of the WI/SI (if necessary add further tables).
	RAN #68
Q3/2015
RAN #69

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	82
	82
	91
	91
	91
	89
	76
	76
	76
	76

	3
	
	2
	
	
	
	1
	1
	
	


	RAN #69
Q4/2015
RAN #70

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf
	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF Perf
	R4RD Perf

	82bis
	82bis
	91bis
	91bis
	91bis
	89bis
	76bis
	76bis
	76bis
	76bis
	83
	83
	92
	92
	92
	90
	77
	77
	77
	77

	2
	
	2
	
	
	
	1
	1
	
	
	2
	
	2
	
	
	
	1
	1
	
	


	RAN #70
Q1/2016
RAN #71

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	84
	84
	93
	93
	93
	91
	78
	78
	78
	78

	
	
	
	
	
	
	
	
	1
	1


	RAN #71
Q2/2016
RAN #72

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf
	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF Perf
	R4RD Perf

	84bis
	84bis
	93bis
	93bis
	93bis
	91bis
	78bis
	78bis
	78bis
	78bis
	85
	85
	94
	94
	94
	92
	79
	79
	79
	79

	
	
	
	
	
	
	
	
	1
	1
	
	
	
	
	
	
	
	
	1
	1


L: LTE, U: UMTS, J: Joint, RD: RRM/demodulation

motivation/explanation: Considering the number of remaining protocol issues and physical layer aspects and the progress so far, we believe that the proposed increase for RAN2 in Q3 and for RAN1 and RAN4 in Q4 more realistically reflects the time required to complete this WI on time. An increase in RAN2 during Q3 is also assumed to reduce the work load towards the end of the release. Note that the RAN1 work remaining after Q3 only concerns physical layer aspects without higher layer impacts.
2.
Technical status related evaluation
2.1
Detailed progress report since last TSG meeting (for all involved WGs)
NOTE:
A good progress report lists what was done for each open issue in all affected WGs.
2.1.1
Progress of the SI or Core part WI or Testing part WI
RAN1#80bis
Contributions [1] ~ [239] were submitted to (or during) this meeting.
Link simulation results for PDSCH (including SIB), PRACH, M-PDCCH and PUSCH provided to this meeting are summarized in [209]

 REF _Ref421291310 \r \h 
 \* MERGEFORMAT [210]

 REF _Ref421291316 \r \h 
 \* MERGEFORMAT [213]

 REF _Ref421291319 \r \h 
 \* MERGEFORMAT [214].
RAN1 discussed power consumption reduction techniques and reached the following conclusions:
	Agreement:
· Lower modulation order (e.g., pi/2 BPSK) is not supported in Rel-13 for eMTC




RAN1 discussed narrowband definitions and physical channel time-frequency relationships and reached the following conclusions:
	Agreements:
· A set of DL and UL narrow-band(s) are known to UE
· Definition of narrow-band(s) is specified in the spec
· FFS details of a definition of narrow-band(s)

· FFS on how to UE knows available narrow-band(s) for MTC UEs
· One narrow-band size is 6PRB
· FFS on other narrow-band size(s)
· PRBs in a narrow-band are aligned with legacy PRB mapping
· Frequency hopping over the system bandwidth is not used for at least
· PSS/SSS
· PBCH
· Hopping pattern between narrow-bands is supported
· FFS on details of hopping pattern
Agreements:
· For a Rel-13 low complexity UE not operating coverage enhancements:
· Multiplexing of ‘Physical downlink control channel for MTC’ and un-associated PDSCH in the same subframe to the same UE is supported.

· 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 discussed the M-PDCCH (a.k.a. ‘Physical downlink control channel for MTC’) design and reached the following conclusions:
	Agreement:
· In a subframe, a maximum aggregation level equivalent of L=24 ECCE is introduced for LC/CE UEs 
· Confirm the working assumptions:
· Rel-11 EPDCCH is a starting point for design of a physical downlink control channel for MTC at least for MTC UEs in coverage enhancement
· For Rel-13 low complexity UEs in enhanced coverage, the demodulation of the physical downlink control channel for MTC is based on at least DMRS

· Rel-11 EPDCCH is a starting point for design of the physical downlink control channel for MTC UEs in normal coverage
· The demodulation of the physical downlink control channel for MTC is based on at least DMRS for MTC UEs in normal coverage
· For the physical downlink control channel repetition for Rel-13 low-complexity MTC UEs in enhanced coverage, the following techniques are supported
· In order to allow cross-subframe channel estimation, location of a PRB-set for physical downlink control channel for MTC is the same during at least X subframes
· X value and indication are FFS
· This does not preclude dis-continuous transmission for the physical downlink control channel for MTC
· Working assumption: Same precoding matrix is assumed per antenna port and at least one PRB for at least X subframes

· 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
Agreements:
· Multiple ECCE aggregation levels and multiple numbers of repetitions are defined in specification for ‘Physical downlink control channel for MTC’

· 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

· The following earlier RAN1 agreements are not affected by the above FFS.

· 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 ‘Physical downlink control channel for MTC’ containing one DCI is allowed to be mapped to fully occupy available REs in 6 PRB pairs

· In a subframe, a maximum aggregation level equivalent of L=24 ECCE is introduced for LC/CE UEs

· 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 ‘Physical downlink control channel for MTC’ by higher-layer signaling

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

· Parameters defining an ‘Physical downlink control channel for MTC’ 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 discussed PDSCH resource allocation and reached the following conclusions:
	Agreements:
· PDSCH narrowband location in the first subframe containing PDSCH which is scheduled by EPDCCH:

· Option 1: Dynamic narrowband location indicated by DCI

· Option 2: Same narrowband location as the associated EPDCCH

· Option 3: Known narrowband location
· FFS: Which Option to select may depend on amount of required coverage enhancement
· It means one or two option(s) in total
· From RAN1#80 agreement: for Rel-13 MTC UEs in enhanced coverage, if subframe n is the last physical downlink control channel for MTC repetition then PDSCH start n + k (k > 0)

· Value of k is:
· Option 1: k is fixed
· Option 1-A: k=1 or 2, where PDSCH is allowed to use a different narrowband from the associated EPDCCH

· RAN1 will select a single value of k after receiving RAN4 input on retuning time

· Option 1-B: k=1, where PDSCH always use the same narrowband location as the associated EPDCCH
· FFS for the subframe n+k not allowed for PDSCH (e.g. PMCH, TDD, HD-FDD)
· Option 2: k is variable
· When not operating coverage enhancement, Option 1 is used when cross-subframe scheduling is used
· FFS: Which Option to select may depend on amount of required coverage enhancement

Working assumption:
· For Rel-13 low complexity UEs in normal coverage, cross-subframe scheduling (k > 0),

· For unicast PDSCH, DCI indicates one of  narrow-band  and further indicate resource allocation within narrow-band 

· This doesn’t preclude predefined frequency hopping 

· FFS: Details on resource allocation field in DCI 

· CSI measurements can be restricted to a subset of the available  narrow-bands

· FFS: details




RAN1 discussed PUCCH design and reached the following conclusions:
	Agreements:
· 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 discussed PBCH repetition and reached the following conclusions:
	Agreement: 

· PBCH repetition option is 3A for FDD and as a working assumption for TDD

· 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

· FFS the other subframe for repetition

· For TDD, can revisit if significant issues are found



RAN1 discussed random access and reached the following conclusions:
	Agreement:
· Confirm the Working assumption from RAN1#80: 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 discussed physical layer aspects of common control messages and reached the following conclusions:
	Agreements:
· Scheduling information for “MTC SIB1” (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 “MTC SIB1”

· Scheduling information for subsequent “MTC SIs” (time, frequency and MCS/TBS) is derived from “MTC SIB1” and/or fixed/predefined in spec
Agreements:
· Alternatives for number of UEs in paging/RAR message 

· Alt 1. Fixed number of UE(s)

· Alt 2. Variable number of UEs

· Alt 3. Variable number of UEs with variable padding (total size is fixed)
· Options for paging/RAR transmission mechanism

· Option 1. M-PDCCH + PDSCH carrying paging/RAR messages

· Option 2. M-PDCCH carrying paging/RAR message

· Option 3. PDSCH carrying paging/RAR message

· Further study with consideration of the followings

· Blocking probability needs to be considered

· How many UE monitoring occasions can be configurable in the system

· Spectral efficiency, UE power consumption, and network/UE complexity

Agreements:
· 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 also sent two LSs to RAN2 summarizing the findings and agreements on SIB transmission [233] and random access [235], respectively.
RAN1#81

Contributions [240] ~ [524] were submitted to (or during) this meeting.

Link simulation results for PUCCH, PUSCH, PDSCH (including SIB/RAR/Paging) and M-PDCCH provided to this meeting are summarized in [468]

 REF _Ref421291581 \r \h 
[476]

 REF _Ref421291587 \r \h 
[499]

 REF _Ref421291593 \r \h 
[502].
RAN1 discussed narrowband definitions and reached the following conclusions:
	Agreements:
· 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

· FFS: Some PRBs may not be included in any narrowband

· FFS the location of these PRB(s) (e.g., edge(s), near the center, …)

· 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)

· FFS how the narrowbands are defined across the system BW

· FFS if an offset is allowed for aligning UL narrowbands with legacy PUCCH and/or PRACH




RAN1 discussed frequency hopping and reached the following conclusions:
	Agreements:
· Working assumption: At least in case the network supports enhanced coverage, frequency hopping for MTC SIB-1 is always used at least system bandwidth >= 5Mhz

· Working assumption: The frequency location of MTC SIB-1 is determined based on subframe index (and/or SFN), cell ID and system bandwidth. 

· For frequency hopping of a channel CH, 

· YCH (frequency hopping granularity) is determined based on one of the following options

· Alt 1. A common value is used 

· FFS whether YCH is specified in the spec or configured by MIB/SIB1

· Alt 2. Multiple values are used (e.g., a single value per coverage/repetition level)

· FFS the details including mappings

· Alt 3. YCH is variable

· YCH is determined based on repetition number and the number of narrow-bands used for hopping

· One hop per narrowband (one retuning per narrowband)

· Note: Hopping pattern of common channels such as SIBx is cell-specific 

· FFS whether frequency hopping  can be used for LC UEs in non-CE

· FFS on details of mapping between hopping pattern(s) and channels



RAN1 discussed the M-PDCCH (a.k.a. ‘Physical downlink control channel for MTC’) design and reached the following conclusions:
	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.
Agreement:

· Within subframes for M-PDCCH transmission for UEs operating coverage enhancements, 
· Confirm working assumption with the following revised proposal
· The UE may assume the same precoder per antenna port applies at least on the same PRB for at least X subframes.
· FFS: The UE may assume the same precoder per antenna port applies on a PRG for at least X subframes.
· FFS: Details on PRG size
· Companies are encouraged to evaluate potential performance benefits due to PRG, especially comparing with precoding diversity. Impact due to frequency offsets can also be considered

Conclusion:

· FFS whether localized or distributed or both needs to be supported for M-PDCCH

· To cover all possible aggregation levels

· FFS how to construct L=24 ECCEs




RAN1 discussed PDSCH/PUSCH resource allocation and reached the following conclusions:
	Agreements:
· Confirm the following revised working assumption at RAN1#80bis meeting: For Rel-13 low complexity UEs in normal [FFS: small enhanced] coverage, under cross-subframe scheduling,

· Case 1:
· For unicast PDSCH, DCI indicates one of  narrow-band  and further indicate resource allocation within narrow-band 

· 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

· CSI measurements can be restricted to a subset of the available  narrow-bands

· FFS: details
· 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

· This doesn’t preclude predefined frequency hopping 

· Value of k in Case 1 is:
· k>=2
· RAN1 will select a single fixed value of k after receiving RAN4 input on retuning time

· Company should investigate impact on UE complexity of M-PDCCH decoding (R1-153082).

· When k > 2, RTT may need to be modified.

· Value of k in Case 2 is:
· k=1
· FFS: how to handle the subframe used for retuning in case of frequency hopping is applied
· FFS for the subframe n+k not allowed for PDSCH (e.g. PMCH, TDD, HD-FDD)
· The above overrides the RAN1#80bis agreements related to k.

Agreements:

· 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 

Working assumption:

· The UE assumes that at least the following subframes would not be used for at least unicast M-PDCCH/PDSCH repetition

· FFS regarding MBSFN subframe(s)

· Special subframes when special subframe configuration 0 or 5 is used in normal CP (0 or 4 in extended CP)

· Special subframe configuration is signaled by MTC SIB-1

· FFS uplink subframes in TDD 

· FFS on subframe(s) assumed to be used for frequency retuning when frequency hopping occurs in every Y subframes

· FFS on subframe(s) configured for a measurement gap

· FFS on other cases



RAN1 discussed further PDSCH/PUSCH details and reached the following conclusions:
	Agreements:
· Rel-13 low complexity UE supports only QPSK and 16QAM as modulation schemes for PDSCH
Agreements: 

· For HD-FDD, FD-FDD, and TDD, if the UE is operating coverage enhancement:

· UE is not expected to use more than N DL HARQ process to receive unicast PDSCH

· UE is not expected to use more than M UL HARQ process to transmit unicast PUSCH

· Value of N and value of M are FFS and could be different for different duplex modes

· Companies may provide PDSCH/PUSCH simulation results to evaluate the potential reduction of the required number of repetitions

· Note: The reference simulation case should apply frequency hopping




RAN1 discussed PUCCH design and reached the following conclusions:
	Agreements:

· 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 discussed CSI/CQI and reached the following conclusions:
	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

Agreements:
· 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 discussed PRACH repetition levels and reached the following conclusions:
	Agreements:

· UE determines based on RSRP measurement whether or not to start using one of the PRACH resource sets for CE (i.e., PRACH transmission with repetitions)

· NOTE: RAN1 will re-visit after RAN4 conclusion: if a UE operating CE selects based on DL measurement a starting PRACH repetition level




RAN1 discussed physical layer aspects of common control messages and reached the following conclusions:
	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

· Note: if option 1 is adopted, this does not preclude the possibility of specifying a single frequency resource for M-PDCCH

· NOTE: “Transmission of RAR” includes Option 1,2,3 for RAR transmission mechanism (which will be down-selected)

· If option 1 is adopted, the repetition level, subframe(s), frequency resource(s) here refers to that of M-PDCCH

Agreements:

· The number of resource blocks used for MTC SIB transmission is fixed to 6 PRBs.

· Scheduling information for MTC SIB1

· TBS of MTC SIB1 is based on information in the MIB.

· Frequency location of MTC SIB1 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 MTC SIB1 are given in MTC SIB1.

· The number of repetitions for MTC SIBs other than MTC SIB1 is configurable by the network. 

· FFS: MTC SIB1.

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

Agreements:
· Options for RAR and Paging for Rel-13 low complexity UEs and UEs operating coverage enhancement:

· Option 1: M-PDCCH-scheduled PDSCH carrying the message(s)

· Option 2: M-PDCCH DCI carrying the message

· Option 3: M-PDCCH-less PDSCH carrying the message

· Agree the following as working assumptions for Paging:

· Support Option 1 for the case of a single Paging record in a narrowband

· This assumes that the DCI size will be relatively compact compared to the size of a Paging record 

· Support Option 1 for the case of multiple Paging records in a narrowband 

· Agree the following as working assumptions for RAR:

· Support Option 2 for the case of a single MAC RAR in a narrowband
· Support Option 1 for the case of multiple MAC RARs in a narrowband
· FFS: In case of small number of MAC RARs, some part of MAC RARs is included in the DCI, and remaining parts of MAC RARs are included in the PDSCH
· FFS whether eNB indicates support for Option 1 and/or Option 2 in SIB


· If eNB can indicate support for only Option 1 then Option 1 can be used also for a single MAC RAR



RAN1 discussed PBCH repetition and reached the following conclusions:
	Agreements:
· Confirm working assumption of option 3-A for TDD for PBCH repetition
· 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 MTC SIB1 transmission, subframes #1 and #6 are used




RAN1 discussed the impacts of the revised WID (RP-150492) and reached the following conclusions:
	Agreements:
· 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.

· For UEs operating coverage enhancements,

· No multiplexing within a PRB pair of M-PDCCH and PDSCH
· For Rel-13 low complexity UEs and for UEs operating coverage enhancements,

· The demodulation of M-PDCCH is based on at least DMRS
Working assumptions:
· 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.

· For UEs operating coverage enhancements,

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


RAN2#89bis

Contributions [525] ~ [603] were submitted to (or during) this meeting.

RAN2 discussed system information and reached the following conclusions:

	Agreements
1
Independent information in MIB to determine if a cell supports Rel-13 low complexity UE category and Rel-13 enhanced coverage (EC) functionality. 

2
We apply the current SI message concept to EC/LC, i.e., one or more SIBs can be multiplexed into an SI message

5 
As baseline the UE accumulates SI messages from a single extended SI window (legacy behaviour). 
Can evaluate whether acquisition of SI messages across multiple SI window (interleaved) and interleaved SI messages decoding is feasible. 

6
The transmission occasions within a SI Window are provided in SIB1.

7
The BCCH modification period used for the LC/EC SIBs is configured separately from the configured legacy BCCH modification period. However, the former shall be a multiple of the latter. 




RAN2 discussed paging and reached the following conclusions:
	Agreements
1
Rel-13 “normal complexity” UEs in enhanced coverage are paged using the mechanism introduced for paging Rel-13 “low complexity” UEs.

3
For CN initiated paging, the starting subframe of a Paging Occasion and the repetition pattern of that Paging Occasion is determined irrespective of the UEs coverage extension level. 

6
Extend the radio paging information container (MME => eNB) to provide information on whether the paging request is for a Rel-13 low complexity/enhanced coverage UE.

6a
For LC/EC UEs, RAN2 considers it beneficial if the CN (MME) provides the “paging attempt number” to the eNB.

7
Coverage enhancement level related information and the corresponding cell ID is provided from eNB to MME.

8
The UE does not inform the network when it changes the extended coverage level within a cell nor when it changes to another cell while being in extended coverage (unless it changes the tracking area)

9
Inform RAN1, RAN3, SA2, and CT1 about the discussion above (LS sent in [603]).




RAN2 furthermore agreed to carry out the following email discussions:

· email discussion for technically endorsing a new version of a running 36.300 CR capturing the agreements from this meeting

· email discussion on SIB contents (required IEs and potential changes/simplifications)

· email discussion on idle mode mobility support (cell selection/reselection, need for intra-frequency, inter-frequency and inter-RAT)
RAN2#90

Contributions [604] ~ [668] were submitted to (or during) this meeting.
RAN2 discussed system information and reached the following conclusions:

	Agreements
1
The UE determines the TBS of SIB1x based on information in MIB (not a single fixed TBS)

2
Acquisition of SI messages across SI windows is used for Rel-13 LC/CE (provided multiple HARQ buffers/parallel accumulation is feasible)




RAN2 discussed the outcome of the email discussion on SIB contents summarized in [611] and reached the following conclusions:

	Agreements
1
The following fields will be provided in new SIB instances and shall have the same value as the corresponding fields provided in legacy SIBs, i.e. option B1: trackingAreaCode, cellIdentity, intraFreqReselection, p-Max, freqBandIndicator, tdd-Config, ims-EmergencySupport-r9, freqInfo and mbsfn-SubframeConfigList, cellBarred and plmn-IdentityList.

2.
The following fields will be provided in new SIB instances but may have different values than the corresponding fields provided in legacy SIBs, i.e. option B3: cellAccessRelatedInfo, schedulingInfoList and si-WindowLength.

2.1
The following fields may be provided differently to LC and EC, i.e. option Bd: cellAccessRelatedInfo.

6.
Can consider merging the extensions of legacy IEs which were added in different specification versions (e.g. cellSelectionInfo with cellSelectionInfo-v920, cellSelectionInfo-v1130 and cellSelectionInfo-v1250; or freqBandIndicator with freqBandIndicator-v9e0; or tdd-Config with tdd-Config-v1130; or multiBandInfoList with multiBandInfoList-v9e0; or ul-CarrierFreq with ul-CarrierFreq-v9e0, specialSubframePattern and specialSubframePattern-v1130) in order to reduce the ASN.1 overhead but carefully review the impact on procedural text referencing the current fields. 

8.
As working assumption Rel-13 LC/EC UEs are not required to receive SIB13, SIB15, SIB18 and SIB19 assuming that those UEs are not required to support the corresponding functionality




RAN2 discussed random access and reached the following conclusions:

	Agreements
1
In SIB the eNB provides a set of PRACH resources (e.g. time, frequency, preamble) each associated with a coverage enhancement level (including LC in normal coverage). 

2
UE determines the initial PRACH resource from the set based on UE’s downlink measurement (pending confirmation from RAN4).




RAN2 discussed the outcome of the email discussion on idle mode mobility support summarized in [665] and reached the following conclusions:

	Agreements
1
From Mobility point of view, we need to discriminate between 2 cases, a) UEs in normal coverage, and b) UEs in enhanced coverage. Additional functionality for Normal UEs in EC (beyond support of LC UEs in EC) shall have low priority. 

2
Cell selection functionality exists also in the enhanced coverage cases following legacy cell selection as baseline. 

2a
If a cell supports Rel-13 LC UE, a Rel-13 LC UE is allowed to select the cell; otherwise the cell is considered as a barred cell. 

2b
If a cell supports Rel-13 EC functionality, the Rel-13 UE supporting EC mode is allowed to select the cell in normal or enhanced coverage.

4
The UE uses normal mode if the cell is suitable according to legacy/normal S criteria, and otherwise uses EC mode if the cell is suitable according to EC S criteria. This assumption is dependent on RAN4 outcome on measurements in EC. 

5
RAN2 assumes that Intra-frequency Cell reselection and same priority cell reselection is supported by Rel-13 EC UEs. RAN4 involvement is needed to determine the feasibility, in particular for deep EC. 

6
The UE shall reselect to inter-frequency cells in which the UE is able to operate in NC over cells in which it has to use EC based on radio measurements. 

9
Inter-RAT cell reselection from LTE to other RATs is supported by existing means (if the UE supports other RATs).




RAN2 also agreed to send an LS to RAN4 [668] asking for feedback on the possibility to use RSRP/RSRQ measurements for idle mode mobility procedures for Rel-13 low complexity and coverage enhanced UEs.

RAN2 furthermore agreed to carry out the following email discussions:

· email discussion for technically endorsing a new version of a running 36.300 CR capturing the agreements from this meeting (and sending an LS informing RAN1 about the agreements)
· further email discussion on SIB contents (required IEs and potential changes/simplifications)

RAN4#74bis

Contributions [669] ~ [701] were submitted to (or during) this meeting. The discussion focused on topics raised in RAN1 LSs (R4-151020, R4-151021, R4-152288, R4-152289).
RAN4 discussed the reduced UE RF bandwidth of the Rel-13 low complexity UE and indicated the following in a response LS to RAN1 in [698]:
	· Retuning time: RAN4 needs to perform further study on retuning time.
· How to handle DC subcarrier: RAN4 will assume that one subcarrier is punctured in the demodulation test.
· Tx-Rx carrier center frequency separation: For HD case there is no need to impose restrictions on Tx-Rx separation. Further evaluation is needed for the FDD case.
· Channel raster within each link: RAN4 does not see any need to put constraints on the channel raster.


RAN4 discussed additional aspects of the Rel-13 low complexity UE and indicated the following in a response LS to RAN1 in [699]:
	· Phase continuity: As long as the UE transmit power and the UE RF center frequency are not changed, no phase discontinuity in the transmitted signal is expected. 
· Restricted modulation: No significant benefit has been observed with restricting to QPSK modulation only. We should have QPSK and 16QAM modulation for both uplink and downlink.
· Maximum transmit power: Maximum power level of new power class is FFS.


RAN4 agreed on simulation assumptions in [701] for RRM measurement performance studies for Rel-13 low complexity and coverage enhanced UEs.
RAN4#75

Contributions [702] ~ [749] were submitted to (or during) this meeting. The discussion focused on topics raised in RAN1 LSs (R4-151020, R4-151021, R4-152288, R4-152289).
RAN4 discussed candidate bands and reached the following conclusions [748]:
	· Candidate bands are defined based on companies’ requests.

· The interested companies should ask rapporteur to reflect their request into TR and TS before the submission deadline for each RAN4 WGs well in advance.

· The rapporteur will submit a contribution accommodating the requests in each RAN4 WG if necessary.

· The bands not completed in the Rel-13 time frame are moved to Rel-14 specification.

· Currently requested bands for FD-FDD and TDD:
· Bands specified in Rel-12 category 0

· 2, 3, 4, 5, 8, 13, 20, 26, 39, 41
· Newly proposed ones
· 1, 7, 12, 18, 19, 21, 26, 27, 28….
· Currently requested bands for HD-FDD:
· Bands specified in Rel-12 category 0

· 2, 3, 4, 5, 8, 13, 20
· Newly proposed ones
· 1, 7, 12, 18, 19, 21, 26, 27, 28, ….
· Note:
· Band 65 and 66 are also candidate bands for both FD-FDD and HD-FDD. Once the WI of Band 65 is completed, the band will be included as one of the candidate bands.




RAN4 discussed the reduced UE RF bandwidth of the Rel-13 low complexity UE and reached the following conclusions [749]:

	Retuning time:

· Proposed retuning time between narrowband regions for MTC varies between 76µs and 350µs. 

· RAN4 is to investigate until the next meeting (RAN4#76) to agree on one value for the retuning time. 

· Following aspects to be considered in analysis:

· Retuning is within the channel BW of the cell

· The analysis of frequency stabilization and phase stabilization

· If the retuning operation can be restricted to subframe boundaries or not.

· The decision shall be made in RAN4#76 to avoid delaying RAN1 discussion progress

Tx-Rx carrier center frequency separation:

· The Tx-Rx carrier center frequency separation is not expected to be a concern for Release 13 LC UEs




RAN4 discussed the maximum transmit power of the new UE power class and reached the following conclusions [745]:

	· RAN4 agreed that the maximum transmit power for the new UE power class is not less than 20dBm

· RAN4 is to investigate until next meeting to agree on the exact achievable maximum UE power while considering:

· Cost for an integrated (monolithic) MTC system; i.e. transceiver, PA, baseband and application processor

· UE supports more than one frequency band.

· Impact of frequency dependency, half duplex and full duplex aspect 

· Impact on average energy consumption
· When operating in normal coverage
· When operating in extended coverage
· Note: RAN4 is not required to study impact of the maximum power of the new UE power class on system capacity. 

· The new UE power class will be applicable to MTC UEs only, i.e. a new table for UE Power Class of MTC UE will be defined in section 6.2.2 of TS 36.101




RAN4 discussed RRM measurement performance and reached the following conclusions [740]:

	· RAN4 has studied RRM measurement performance for Rel-13 low complexity UEs using simulation assumptions in R4-152547. Companies have presented simulation results using different channel estimation techniques included in R4-152547. The results presented at RAN4#75 meeting has been summarized in R4-153673.
· Following area is identified as interest for further study:
· Frequency Offset (FO)- and Time Offset (TO) tracking at enhanced coverage
· Interested companies are encouraged to provide simulation results for next RAN4 #76 meeting.



RAN4 also agreed to send an LS to RAN1 [747] providing initial feedback on the RRM measurement performance for Rel-13 low complexity and coverage enhanced UEs.

2.1.2
Progress of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
2.2
List of completed elements (compare with open issues of last TSG)
2.2.1
Completed elements of the SI or Core part WI or Testing part WI
RAN1:

· Agreed coverage enhancement targets

· Agreed UE complexity reduction techniques

· Agreements to re-use PSS/SSS/PBCH/PRACH solutions developed during the corresponding Rel-12 WI
· Coverage enhancement concept for PBCH, M-PDCCH, PDSCH, PUSCH and PRACH
· Working assumptions for physical layer concept for common control messages (SIB, RAR, Paging)
RAN2:

· Confirmation of the 1000-bit TBS restriction
· Scheduling principles of SIB1x and other SIBs
· SI message concept

· Paging information, i.e. enhanced coverage level, cell ID, and eNB knowledge

· Criteria for cell selection, intra-frequency cell reselection, equal-priority inter-frequency cell reselection, inter-frequency cell reselection in which the UE is able to operate in normal coverage or enhanced coverage, and inter-RAT cell reselection
RAN4:

· Agreements on possible impacts on phase continuity, DC subcarrier and channel raster
· Agreement that the maximum transmission power level for the new UE power class is at least 20 dBm

· Agreement that the re-tuning time between narrowband regions for MTC is between 76 µs and 350 µs
· Agreed RSRP/RSRQ simulation assumptions
2.2.2
Completed elements of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
2.3
List of open issues
NOTE:
Usually, at the beginning of a WI/SI the list of open issues is copied from the objectives of the WID/SID into this open issues list. Once an open issue is completed it is moved up to section 2.2.
When a WI/SI is 100% complete the list under 2.3 is empty. Otherwise please justify why an open issue is not essential for the WI/SI.
2.3.1
Open issues of the SI or Core part WI or Testing part WI
RAN1:

· Remaining details of physical layer design including time-frequency relationships, e.g.
· Exact RE mapping for PBCH repetitions

· DCI definitions

· Final details of M-PDCCH initialization, search space and decoding candidates

· Time-frequency relationships between M-PDCCH and PDSCH (e.g. same- and/or cross-subframe scheduling)

· DL/UL HARQ timing and number of HARQ processes

· Realization of PUSCH HARQ-ACK feedback

· CSI/CQI definitions

· PUCCH resource derivation

· PRACH resource allocation

· Frequency hopping patterns

· Handling of subframes not available for repetition (MBSFN, TDD, etc.)

· How to handle collisions between repetitions and other signals/channels (CSI-RS, MBSFN, etc.)

· Potential new measurement gaps due the reduced UE bandwidth
RAN2:

· SI update mechanism

· SIB contents (partially completed, further email discussion until next meeting)

· Principles of paging (there was some progress in the previous meeting, i.e. starting subframe of a paging occasion and the repetition pattern of that paging occasion is determined irrespective of the UEs coverage extension level, but further discussion is needed to complete the remaining open issues such as how to determine PF/PO, notification of SI updates, scheduling related aspects, i.e. control channel based or not, multiplexing paging IDs etc.)
· Random access mechanism (only some high level agreements on PRACH resources so far)
· Mobility support in connected mode

· Data transmission

RAN4:

· Determine the allowed re-tuning time for when the UE changes its Rx or Tx frequency

· Determine the maximum transmission power level for the new UE power class

· Specify UE, eNodeB and RRM core requirements
2.3.2
Open issues of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
RAN4:

· Specify necessary performance requirements
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