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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

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


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-140500
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:


10%








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:

25%










RAN WG2:

0%











RAN WG3:

XXX%











RAN WG4:

0%











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:



<e.g. Dec. 2014>
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:

<e.g. Dec. 2014>
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-141640 endorsed by RAN #65
	No


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-141640
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 #66
Q1/2015
RAN #67

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	80
	80
	89
	89
	89
	87
	74
	74
	74
	74

	3
	
	1
	
	
	
	0.5
	0.5
	
	


	RAN #67
Q2/2015
RAN #68

	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

	80bis
	80bis
	89bis
	89bis
	89bis
	87bis
	74bis
	74bis
	74bis
	74bis
	81
	81
	90
	90
	90
	88
	75
	75
	75
	75

	3
	
	1.5
	
	
	
	0.5
	0.5
	
	
	3
	
	1.5
	
	
	
	1
	1
	
	


	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
	
	1.5
	
	
	
	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
	
	
	
	0.5
	0.5
	
	
	
	
	2
	
	
	
	0.5
	0.5
	
	


	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:

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#78bis

Contributions [1] ~ [115] were submitted to (or during) this meeting. The rapporteur provided a work plan in [23].
RAN1 discussed UE complexity reduction techniques and reached the following conclusions:

	Working assumptions:
· The maximum TBS for unicast transmission for Rel-13 low complexity UE is approximately 1000 bits.

· UE is not required to support simultaneous reception of multiple transmissions for unicast and broadcast transmissions at least for Rel-13 low complexity UE. 
· If eNB schedules unicast and broadcast simultaneously to UEs
· FFS: UE behavior
Agreement:
· Reduced UE bandwidth of 1.4 MHz in downlink and uplink is prioritized as the most important complexity reduction technique for Rel-13 MTC UEs.

Working assumptions:
· The maximum TBS for broadcast transmission for Rel-13 low complexity UE is no more than approximately 1000 bits.

· RAN2 aspect and RAN1 aspect need to be considered further by RAN1 and RAN2 before confirming the working assumption

· RAN1 aspect including coding rate and spectral efficiency (taking into account coverage enhancement) and turbo coding gain


RAN1 discussed the reusability of work done during Rel-12 (see [24]) and reached the following conclusions:
	Agreements:
· Investigate whether the Rel-12 low cost MTC WI agreements and working assumptions are applicable or whether further enhancements are needed.
· Focus on PSS/SSS, PBCH and PRACH in RAN1#79 and focus on other channels in RAN1#80
· UE power consumption is the new aspect to be considered


RAN1 discussed the design of data associated channels and reached the following conclusions:

	Agreements:
· Regarding the physical downlink control channel for MTC:

· It is used to transmit DCI messages to Rel-13 low complexity UEs

· Its usage for other purposes than unicast transmission is FFS

· Its usage for other UEs in enhanced coverage is FFS

· It is a narrowband (within 6 PRBs) control channel

· Its demodulation is based on CRS and/or DMRS (FFS)

· It is not mapped to legacy control regions

· Its design is based on PDCCH or EPDCCH unless some aspects are agreed as not applicable

· This does not preclude the consideration of Rel-13 low complexity UE accessing 1.4 MHz system BW using legacy (E)PDCCH


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


RAN1#79
Contributions [116] ~ [310] were submitted to (or during) this meeting.

RAN1 discussed coverage enhancement targets and reached the following conclusions:
	Agreements:
· 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.
· Working assumption: If RAN4 agrees that P < 20 dBm, the target uplink MCL for the new UE power class is reduced correspondingly to 155.7 - (20 - P) dB.
· 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 continued to discuss UE complexity reduction techniques and reached the following conclusions:

	Agreements:

· 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 at least for Rel-13 low complexity UE 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

Working assumption:

· 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

Agreement:

· The maximum TBS for unicast transmission for Rel-13 low complexity UE is approximately 1000 bits.

Agreements:

· 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.
· Send LS to RAN4 regarding retuning time – (Qualcomm), draft to be prepared by Thursday
· There were two companies in RAN1 considering an implementation composed of wideband RF and narrowband baseband

· In the discussion of retuning time and multiplexing of UE, RAN4 should also discuss how to handle DC subcarrier,  duplex distance for FDD, and channel raster within each link


RAN1 continued to discuss the design of data associated channels and reached the following conclusions:

	Agreements:
· Legacy PCFICH, PDCCH and PHICH are not received by Rel-13 low complexity UEs at least for system BW>1.4MHz

· CFI where the UE can start control/data reception is provided by one of following alternatives
· Alt. 1: Signaling in MIB
· Alt. 2: Signaling in SIB
· CFI is a fixed value predefined in the specification at least for PDSCH for at least part of system informations
· Alt. 3: Fixed in a specification for all subframes
· Note: RAN1 will conclude it among above 3 alternatives in RAN1 #80 meeting
· At least for unicast channel,
· For the ‘Physical downlink control channel for MTC’ for Rel-13 low complexity UEs and UEs in enhanced coverage,

· Strive to reduce active transmission/reception time by considering the DCI size
· UE monitoring of multiple ‘Physical downlink control channel for MTC’ decoding candidates and/or one or more repetition level(s) is supported at least for the UE-specific search space

· FFS: whether RS for ‘Physical downlink control channel for MTC’ is based on DMRS, CRS or both

· 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

· FFS: SIB/RAR/Paging operation without ‘Physical downlink control channel for MTC’ for Rel-13 low complexity UEs and UEs in enhanced coverage

· FFS: Common search space of ‘Physical downlink control channel for MTC’ for Rel-13 low complexity UEs and UEs in enhanced coverage

Agreement:
· At least for unicast PDSCH transmission scheduled by ‘Physical downlink control channel for MTC’, cross-subframe scheduling is supported at least for Rel-13 UE supporting enhanced coverage


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


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


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


RAN1 discussed PRACH transmission and reached the following conclusions:

	Agreements:
· RAN1 confirms that following PRACH related agreements in Rel-12 LC-MTC are applied for Rel-13 low-complexity UE

· For PRACH multiplexing scheme, CDM, and/or TDM and/or FDM are supported
· After the initial random access procedure, for a physical channel using repetition, the repetition level is up to network
· Multiple PRACH repetition levels are supported
· Repeating the existing preamble formats for PRACH enhancement 
· In addition, define additional time/freq. resource region(s) separate for “enhanced coverage” UEs.
· Within new region, at least CDM is allowed.
· Specified maximum numbers of levels: Working assumption of 3 (this does not include “zero coverage extension”). More evidence needed if we were to extend this. 
· eNB-configurable number of levels (1, 2, 3) up to specified max level.
· 1 attempt = configured number of repetitions.
· Rel-13 low complexity UE can be identified by PRACH.
· FFS for detailed indication method, e.g., Preamble and/or resource allocation



RAN1 discussed transmission of random access response (RAR) and paging request messages and reached the following conclusions:

	Agreements:
· RAR/Paging messages for Rel-13 low-complexity UEs and/or UEs operating coverage enhancements (CE) are transmitted separately from RAR/Paging messages for other UEs

· RAR/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 agreed to send the following LSs:

· R1-145414
LS on Observations on SIB Performance for Rel-13 Low-Complexity UE
(To: RAN2)
· R1-145416
LS on simultaneous reception requirements and SIBs for MTC UEs
(To: RAN2)
· R1-145451
LS on Support of Narrowband Operation for MTC
(To: RAN4)
· R1-145452
LS on Additional Aspects for MTC
(To: RAN4)
· R1-145454
LS on Paging for MTC
(To: RAN2, RAN3, SA2)
The following draft LS is for email approval until 15th January 2015:

· R1-145476
Draft LS on PBCH and RACH for LTE Rel-13 MTC

(To: RAN2)
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
· Agreements to re-use PSS/SSS/PBCH/PRACH solutions developed during the corresponding Rel-12 WI

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

· Remaining details of UE complexity 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
· 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.
· Specify necessary performance requirements
3.
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