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Introduction
In the last RAN1, WF on MTC terminology  [1] proposed following.
	Background
· There are two interpretations on the normal coverage:
· 1) no Rel-13 extended coverage features such as repetition is applied.
· 2) the coverage extension is mainly to give LC UE the same coverage as a Rel-12 normal UE in normal coverage.
· Previous agreements may be interpreted differently based on this situation.
Proposal
· To use the term no repetition/small repetition/medium repetition/large repetitions.
· Each corresponds to roughly [0, 5, 10, 15] dB coverage extension as the reference.
· "Repetition" means a transport block is transmitted over more than one subframe. 
· "Normal coverage" corresponds to no or small repetition case.
· It can be discussed how to interpret previous agreements of "normal coverage" case by case.
· "Large coverage" corresponds to medium or large repetition case.
· "Small coverage" corresponds to small repetition case.



It was concluded that to be further revisit in the next meeting.

[bookmark: OLE_LINK258][bookmark: OLE_LINK259]Discussion
According to the checking of the past agreement related to "normal", majority can be interpreted as "no repetition", "Rel.8 coverage" or "no need to clarify it". One of unclear agreement is following held in RAN1#80. We propose the meaning of following "normal" as " up to Rel.8 coverage". Then it is aligned with recent RAN1 agreement of different DCI design up to no/small cases and the other cases.
	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




Conclusion
We suggest to discuss the meaning of "normal" related to PUCCH agreements in RAN1#80.


Reference 
[1] 		R1-154933, 	" WF on MTC terminology "normal coverage", Panasonic, Qualcomm, Samsung

Annex
Using SRs submitted to RAN plenary, RAN1 agreements to have "normal" is extracted.

RAN1#78bis

RAN1 discussed link performance evaluation and other analysis and made the following observations:

	Observations:
· For improved understanding of the system impact of different assumptions on the maximum TBS used for SIB transmission in normal and enhanced coverage, PDSCH link simulations for e.g. TBS 328, 504, 1000 and 2216 bits would be useful.
· PDSCH/PUSCH/PRACH/control channel link performance study of the impact of the following aspects can be used to analyze the fulfillment of the coverage and power consumption objectives in normal and enhanced coverage (at normal and low SNR).
· With/without increasing PDSCH/PUSCH/control channel DMRS density
· With/without PDSCH/PUSCH/PRACH/control channel frequency hopping
· PUSCH/PRACH/control channel sensitivity to phase discontinuity
· With/without Uplink PSD boosting with smaller granularity than 1 PRB
· PUSCH capacity analysis/results would also be useful.
· Performance study of the impact of TM reduction for PDSCH can be used for analyze



Observation) In the above, "normal and enhanced coverage" is described as the pair. Then no need of the clarification.

RAN1#79

RAN1 discussed SIB transmission and reached the following conclusions:

	Agreements:
· 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

Observations:
· RAN1 has considered the performance of SIB for Rel-13 low-complexity UE
· Simulation scenario – 10MHz system bandwidth, 1Rx antenna, 6 PRBs, EPA (1 Hz) channel, 1% BLER target
· RAN1 did not consider coverage enhancement techniques except for repetition techniques
· Based on simulation results provided in RAN1#79, it is seen that, for Rel-13 low complexity UE in normal coverage (SNR = -4dB)
· Repetition is required to transmit SIB messages
· The number of repetitions can be high
· The number of repetitions increases with the SIB size
· For a given SIB size, FFS whether it may be more efficient to use one SIB rather than multiple smaller SIBs
· Based on simulation results provided in RAN1#79, it is seen that, for Rel-13 low complexity UE in enhanced coverage (SNR = -14.3 dB)
· The number of repetitions can be very high
· The number of repetitions increases with the SIB size
· For a given SIB size, FFS whether it may be more efficient to use one SIB rather than multiple smaller SIBs
· Note that SIB results for UE in enhanced coverage are only from one company, so above observation for UE in enhanced coverage is based on a preliminary RAN1 evaluation results and RAN1 will continue to evaluate it
· RAN1 will evaluate SIB results for UE in enhanced coverage until 15th January, 2015



Observation) In the above agreements, it seems "normal" is used as Rel-8 coverage meaning.


RAN1 discussed PSS/SSS acquisition and reached the following conclusions:

	Agreements:
· 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 can not rely on the existence of any enhanced PSS/SSS
· FFS: Potential cell ID collision in normal coverage mode condition with enh. coverage mode reception



Observation) The first agreement does not require the clarification. The second usage in FFS seems Rel.8 coverage meaning but no need of the discussion as it is FFS.


RAN1 discussed PBCH acquisition and reached the following conclusions:

	Agreements:
· Agree that PBCH related agreements in Rel-12 captured in the background in R1-145400 are applied for Rel-13 low-complexity UEs and coverage enhancement UEs
· Working assumption: Legacy PBCH is utilized by Rel-13 low complexity UEs and coverage enhancement UEs in both normal and enhanced coverage
· Note: FFS: utilize spare bits in MIB



Observation) No need of the clarification as it means all cases.

RAN1#80

RAN1 discussed ‘Physical downlink control channel for MTC’ and reached the following conclusions:

	Agreements:
· For UEs in enhanced coverage:
· Repetition across multiple subframes is supported for the ‘Physical downlink control channel for MTC’
· Multiple repetition levels in time domain are supported
· For Rel-13 low complexity MTC UEs:
· At least for unicast PDSCH transmission scheduled by ‘Physical downlink control channel for MTC’, cross-subframe scheduling is supported for normal coverage

Agreements:
· For Rel-13 low complexity UEs in enhanced coverage at least for system BW>1.4MHz
· No multiplexing within a PRB pair of the physical downlink control channel for MTC UEs and PDSCH for MTC UEs 
· Working assumption: The demodulation of the physical downlink control channel for MTC is based on at least DMRS
· For Rel-13 low complexity UEs in enhanced coverage and at least unicast channel at least for system BW>1.4MHz
· Confirm the working assumption: 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

Agreements:
· Confirm the following Rel-12 agreements for Rel-13 MTC UEs in enhanced coverage
· For UE-specific search space, from the UE perspective, the possible starting sub-frames of physical downlink control channel for MTC repetitions are limited to a subset of subframes.
· If/When PDSCH is indicated via physical downlink control channel for MTC:
· The relation of PDSCH timing to physical downlink control channel for MTC timing shall be known to UE.
· Assigned PDSCH is transmitted not before end of physical downlink control channel for MTC, i.e., if subframe n is the last physical downlink control channel for MTC repetition then PDSCH start n + k (k > 0).
· Working assumption: Rel-11 EPDCCH is a starting point for design of physical downlink control channel for MTC at least for MTC UEs in coverage enhancement.




Observation) It seems above "normal" means "no repetition".


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




Observation) It seems above two "normal" means "no repetition".


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




Observation) It seems above "normal" means "no repetition".


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




Observation) It is not obvious whether above "normal" means "up to Rel.8 coverage" or "no repetition". "Up to Rel.8 coverage" would be the alignment of recent DCI decision.



RAN1#81


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




Observation) It seems the first "normal" means "no repetition". The second "normal" is related to cyclic prefix.


RAN1#82


RAN1 discussed M-PDCCH search space(s) and reached the following conclusions:

	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)

Agreement:
· For an MPDCCH transmitted with a repetition number R, the UE is able to determine R 

Agreement:
· Working assumption:
· 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, 
· 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




Observation) It seems above "normal" means "no repetition".


RAN1 discussed PDSCH/PUSCH resource allocation and reached the following conclusions:

	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 
· [bookmark: _GoBack]Study further the overhead, scheduling flexibility and any other aspects of the detailed RA until RAN1#82Bis




Observation) It seems above "normal" means "no repetition".
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