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1.2
Status at this TSG meeting
NOTE:
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1.2.2
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This SI is planned to be 100% complete in:
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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#80
Contributions [1] ~ [220] were submitted to (or during) this meeting.
RAN1 discussed UE power consumption reduction techniques and reached the following conclusions:

	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 also agreed to send an LS to RAN4 [214] asking for guidance on RSRP/RSRQ measurement accuracies and measurement times, especially considering the need of power consumption reduction for these UEs.

RAN1 discussed the starting OFDM symbol and reached the following conclusions:

	Working Assumption:

· For subframes containing PDSCH carrying MTC SIB1, the starting OFDM symbol of MTC SIB1 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)
· Here “MTC SIB1” refers to the first SIB that carries configuration information for the low-complexity/coverage-enhancement UE 
· FFS: Handling of duration  of DwPTS for TDD
· For "Physical downlink control channel for MTC" 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 MTC SIB1.

· The higher layer parameter is a 2-bit field, indicating starting OFDM symbol ( {1,2,3} for  [image: image1.png]NE>10



, and ( {2,3,4} for [image: image2.png]10
NE<




· As in existing system, the starting OFDM symbol for subframe 1 and 6 for TDD is maximum 2

· FFS if starting OFDM symbol can be 0

· FFS: MBSFN subframe handling

Agreements:
· Confirm WA unless MIB is agreed to indicate starting OFDM symbol for low-complexity UEs in coverage-enhancement




RAN1 discussed PDSCH and reached the following conclusions:

	Agreements:

· For Rel-13 low complexity UE in enhanced coverage, the following techniques related to at least unicast PDSCH should be 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

· 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

· FFS: Other techniques
Agreements:

· For UEs in enhanced coverage:
· Repetition/bundling of PDSCH across multiple subframes is supported

· Multiple repetition/bundling levels in time domain are supported




RAN1 discussed PUSCH and reached the following conclusions:

	Observations:

· In some cases, the results have a higher than expected variation. This may be due to the differences in residual frequency offset (0-100Hz) which companies assumed and/or due to the difference in symbol timing (some companies had perfect symbol timing others used realistic symbol timing).

· Cross SF channel estimation averaging is the most effective method to reduce the number of PUSCH repeats necessary.
· For 18dB gain and SF ave of 1 and 4, 7 of 8 companies’ results shows that increasing DM-RS by 2X is an effective method to reduce the number of PUSCH repeats necessary. For all other case, increasing DM-RS had no effect.

· The simulation results for the sub-PRB narrow band method are inconsistent but in general at low SINRS, the results show only a margin decrease in the number of PUSCH repeats necessary.

· The simulation results show that frequency hopping within 6PRB is not effective method to reduce PUSCH repeats.

· 5 of 6 companies’ results show that frequency hopping at low SINRs over 50 PRBs can reduce the number of PUSCH repeats.
Agreements:

· For ‘physical channel(s) carrying UL data’ repetition (including different RVs) for Rel-13 low complexity MTC UEs with a coverage enhancement mode, the following techniques are supported

· Multiple-SF channel estimation

· Frequency hopping over system bandwidth across subframes

· Network can enable or disable the hopping
· FFS details of configuration

· FFS on other techniques

Agreements:

· For UEs in enhanced coverage:
· Repetition/bundling of ‘physical channel(s) carrying UL data’ is supported

· Multiple repetition/bundling levels in time domain are supported



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.




RAN1 evaluated link performance for SIB transmission in enhanced coverage. The results and observations were summarized in [159] and shared with RAN2 in the LS in [202]

 REF _Ref412454040 \r \h 
 \* MERGEFORMAT [226].

RAN1 received a reply LS on paging from SA2 in [177] and responded back to SA2 in [216].

RAN1 discussed random access and reached the following conclusions:

	Agreements:

· 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
Working assumption:

· 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



RAN1 also agreed to send an LS to RAN4 [215] asking for feedback on the possibility of selecting a starting PRACH repetition level based on UE measurements such as the RSRP measurement.

RAN1 discussed PBCH repetition and reached the following conclusions:

	Agreements:

· Narrow down the options for PBCH coverage enh as follows:
· Agree that we only select ONE of the following options that define the repetition burst within the 40ms PBCH cycle:

· Option 1: Repetition in SF#0

· Option 2: Repetition in SF#0 + repetition in SF#5 in odd frames.

· Option 3: Repetition in SF#0 + repetition in 1 other sub-frame in all frames

· Option 4: Repetition in SF#0 + repetition in 3 other sub-frames in all frames 

· FFS until RAN1#80bis which REs should be excluded for PBCH repetition

· Agree that “user data and MIB repetition are assumed not to be sent in the same PRBs.”

· Agree that we shall only select ONE of the options below for configuration of transmission across 40ms cycles:

· Option A: Always send repetition in every 40ms cycle.

· Option B: Dynamic on/off of repetitions on a per 40x ms cycle basis.

· Option C: Repetition based on pattern(s) across a given number of cycles.

· Choose among Option 1-A or 2-A or 3-B or 3-C or 4-B or 4-C in RAN1#80bis
Conclusions:

· For RAN1 #80bis meeting,

· When evaluating options, companies should clearly define the configuration of transmission across 40ms cycles and the network and UE behaviors.

· Power consumption, latency, complexity, and overhead should be considered.

Agreements:

· 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
· Handling of possible collision with CSI-RS in these PRB pairs is FFS
· Rel-13 low complexity MTC UE assumes the legacy control region is set to 3 OFDM symbols
· Working Assumption: RE mapping for FDD and TDD are different in at least SF#0
· NOTE: The PBCH repetition may not be an integer



RAN1 discussed simultaneous reception of multiple transport blocks and reached the following conclusions:

	The following working assumption is confirmed:

· 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 UEs not in enhanced coverage

· 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

Conclusions:

· Identify scenarios for potentially colliding TBs for the cases of in the same narrowband and in separate narrowbands for

· broadcast traffic

· between unicast and broadcast

· RAN1 finds the following as alternatives:

· Alt 1: Define priority/priorities among collided messages

· Alt 2: It is up to UE implementation to handle colliding TBs 

· Alt 3: It is up to eNB to avoid any colliding TBs, possibly with UE assistance




RAN1 discussed operation in 1.4 MHz system bandwidth and reached the following conclusions:

	Conclusion:

· At least in RAN1 #80bis meeting, 1.4 MHz system bandwidth optimization will not be discussed



RAN2#89
Contributions [221] ~ [275] were submitted to (or during) this meeting. The rapporteur provided a work plan in [255]. The discussion focused on topics raised in LSs [221] ~ [226].

RAN2 discussed SIB transmission and reached the following conclusions:

	Agreements
1
RAN2 intends to maintain the flexibility similar to the one offered by the current SIB concept, i.e., the size of the SIBs should not be fixed. It should be possible to configure features in SIB as required by the operator while trading against achievable coverage. 

1a
RAN2 will aim to align the SIB/SI formats and scheduling in accordance with the recommendations received from RAN1. RAN2 will confirm the SIB concept with RAN1

2
RAN2 intends to branch from SIB1, i.e., LC/EC UEs receive a separate occurrence of SIB1 and others (different time/frequency resources). The new SIB1 is common for EC and LC. FFS whether we reuse the existing SIB IEs or introduce one or more SIBs. 

3
In order to efficiently support cell selection and reselection it would be desirable to transmit SIB1 information separately from other SIBs (in particular to low cost UEs in normal coverage). However, it needs to be investigated whether this is feasible in terms of overhead and total acquisition time. 

4
From RAN2 point of view the scheduling information (time, frequency and MCS/TBS) allowing acquiring of “SIB1” for LC/EC UEs could e.g. be in MIB, i.e., dynamic L1 information in PDCCH is not needed. The required granularity for supported transmission formats and whether it is feasible to indicate this in MIB requires further discussion. 

5
From RAN2 point of view the “SIB1” for LC/EC UEs could contain scheduling information (time, frequency and MCS/TBS) allowing acquiring subsequent SIBs without reading PDCCH. 

6
RAN2 confirms that the TB size restriction of 1000 bit for broadcast is acceptable from RAN2 point of view. This is based is on the assumption that the network provides separate SIBs (different time/frequency resources) to LC/EC UEs and legacy UEs. 


RAN2 furthermore agreed on an email discussion with a technically endorsed running 36.300 CR capturing the agreements from this meeting and corresponding LS to RAN1 as intended outcome.

RAN4#74

Contributions [276] ~ [294] were submitted to (or during) this meeting. The rapporteur provided a work plan in [289].

The discussion focused on topics raised in LSs [292] and [293]. RAN4 indicated in a reply LS [294] that RAN4 needs to perform further study of the topics.

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

· Agreements on main coverage enhancement techniques for PDSCH, PUSCH and EPDCCH

RAN2:

· Principles for SIB transmission

· Confirmation of the 1000-bit TBS restriction
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:

· Agree UE power consumption reduction techniques

· Detailed physical channel design for data associated channels (PDSCH, PUSCH, EPDCCH, PUCCH)

· Physical layer design aspects of control channel message transmission (SIB, RAR, Paging)

· Remaining details of other physical signals and channels (PSS/SSS, PBCH, PRACH)

RAN2:

· Specification of Layer 2/3 protocol aspects

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

· Assess possible impacts on phase continuity, DC subcarrier and channel raster

· 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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