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1
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

	RAN 71
	WI/SI started
	RP-160664
	0%
	Mar 17
	0%
	Sep 17

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


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-160617
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:


25 %








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:

45 %










RAN WG2:

0%











RAN WG3:

XXX%











RAN WG4:

10 %











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. March 17>
which is:
RAN #XX
The Core part WI is planned to be 100% complete in:


March 17
which is:
RAN #75
The Performance part WI is planned to be 100% complete in:
Sep 17
which is:
RAN #77
The Testing part WI is planned to be 100% complete in:

<e.g. March 17>
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-160617 endorsed by RAN #71
	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-160617
up to the target date of the WI/SI (if necessary add further tables below).
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).
For WIs/SIs related to UMTS/LTE:

	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
	89bis
	91bis
	78bis
	78bis
	78bis
	78bis
	85
	85
	94
	94
	90
	92
	79
	79
	79
	79

	1
	
	
	
	
	
	0.5
	
	
	
	1
	
	
	
	
	
	0.5
	
	
	


	RAN #72
Q3/2016
RAN #73

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	86
	86
	95
	95
	91
	93
	80
	80
	80
	80

	1
	
	
	
	
	
	0.5
	
	
	


	RAN #73
Q4/2016
RAN #74

	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

	86bis
	86bis
	95bis
	95bis
	91bis
	93bis
	80bis
	80bis
	80bis
	80bis
	87
	87
	96
	96
	92
	94
	81
	81
	81
	81

	1
	
	
	
	
	
	1
	
	
	
	1
	
	
	
	
	
	1
	
	
	


	RAN #74
Q1/2017
RAN #75

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	88
	88
	97
	97
	89
	95
	82
	82
	82
	82

	
	
	
	
	
	
	0.5
	
	
	0.5


	RAN #75
Q2/2017
RAN #76

	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

	88bis
	88bis
	97bis
	97bis
	97bis
	95bis
	82bis
	82bis
	82bis
	82bis
	89
	89
	98
	98
	98
	96
	83
	83
	83
	83

	
	
	
	
	
	
	
	
	
	1
	
	
	
	
	
	
	
	
	
	1


	RAN #76
Q3/2017
RAN #77

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	90
	90
	99
	99
	99
	97
	84
	84
	84
	84

	
	
	
	
	
	
	
	
	
	0.5


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

For WIs/SIs related to NR:
	RAN #72
Q3/2016
RAN #73

	R1N
	R2N
	R3N
	R4N

	86
	95
	93
	80

	
	
	
	


	RAN #73
Q4/2016
RAN #74

	R1N
	R2N
	R3N
	R4N
	R1N
	R2N
	R3N
	R4N

	86bis
	95bis
	93bis
	80bis
	87
	96
	94
	81

	
	
	
	
	
	
	
	


	RAN #74
Q1/2017
RAN #75

	R1N
	R2N
	R3N
	R4N

	88
	97
	95
	82

	
	
	
	


For WIs/SIs related to GERAN:
	RAN #72
Q3/2016
RAN #73

	R6

	1

	


	RAN #73
Q4/2016
RAN #74

	R6

	2

	


	RAN #74
Q1/2017
RAN #75

	R6

	3

	


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 #84bis
Agreement:

Re-use the modulation mapping in section 7.1.5 of 36.211 for UL 256QAM

Agreements:

· Assume the same number of bits for the MCS field in the DCI message to support UL 256QAM as it is currently, i.e. 5 bits

· MCS table supporting UL 256QAM can only be used in the UE specific search space for DCI format 0 and DCI format 4, and any new UL DCI format introduced for LAA, when the CRC is scrambled with C-RNTI
· FFS whether the configuration of the UL 256QAM MCS table can be done separately for DCI formats 0 and 4

· Configure the use of the MCS table for UL 256QAM separately per uplink power control subframe set

· Introduce Qm corresponding to 256QAM for UL at applicable places in the specification
· UL 256QAM and DL 256QAM are configured independently.
Agreements:

· The minimum TBS index for 16QAM is 11
· The minimum TBS index for 64QAM is 20
· The minimum TBS index for 256QAM is 30

· 3 entries are reserved for retransmissions
· The number of PUSCH MCS entries to support 256QAM is down-selected between
· Alt 1: 6

· Alt 2: 5
· Alt 3: 4

Agreements:

· Reference number of REs available in PUSCH for UL 256QAM TBS design is 144 REs/PRB

· The maximum coding rate for PUSCH with 256QAM should not exceed 0.931

· FFS whether or not to introduce new TBS index(es) for PUSCH with 256QAM
· Companies are encouraged to submit evaluations to RAN1#85
Agreements:

· Introduce at least 3 new UL UE categories achieving peak data rate for 256QAM PUSCH

· Based on UL UE category 5

· Based on UL UE category 13

· Based on UL UE category 14

· FFS: Based on UL UE category 8

Note: the 256QAM UL peak data rate is around 30-40% higher than the base categories listed above.
· Extend the UL/DL UE category combinations in TS 36.306 to include for each current DL UE category paired with a 64QAM UL UE category a new combination with the respective enhanced 256QAM UL UE category
· A UE signalling a 256QAM category shall also signal its base category
· UE 256QAM UL support/capability can only be indicated by a UE belonging to the new UL UE Categories achieving 256QAM UL peak data rate (i.e. ue-CategoryUL >14).
· Send an LS to RAN4 to ask for their input on whether the 256QAM support should be per UE or per band & band combination - R1-163463 (Klaus, Nokia)
Note that RAN1 assumes that UE capability signalling details are up to RAN2.
R1-163463
[DRAFT] LS on UE/band specific support of UL 256QAM
Nokia
Agreed by updating WI code to “LTE_UL_CAP_enh-Core” in R1-163915
RAN1 #85

Agreements:

· Introduce at least a new TBS index for 256QAM supporting a code rate of around 948/1024

· Principles for design of new TBS entries:

· Reuse Rel-8-12 design principles, including:

· Use of same code block sizes for a given entry

· Max TBS given by 100PRB size

· Aligned with QPP principle 

· The following MCS/TBS entries are removed: 

	MCS
	MO
	TBS

	1
	2
	1

	3
	2
	3

	5
	2
	5

	7
	2
	7

	9
	2
	9

	11
	4
	10

	16
	4
	15

	21
	6
	19

	28
	6
	26


· Introduce 6 MCS values for 256QAM:

· TBS indices 30, 31, 32, 32A (new), 33, 34 (new)

	MCS 
Index
	Modulation Order
	TBS
Index
	
	r x 1024
	SE

	23
	8
	30
	
	700.8333
	5.4753

	24
	8
	31
	
	as in spec
	as in spec

	25
	8
	32
	
	763.7500
	5.9668

	26
	8
	32A
	
	829.5417
	6.4808

	27
	8
	33
	
	895.3333
	6.9948

	28
	8
	34
	
	948.0000
	7.4063
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	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	32A
	904
	1864
	2792
	3752
	4584
	5544
	6456
	7480
	8248
	9144

	34
	1032
	2088
	3112
	4264
	5160
	6200
	7224
	8504
	9528
	10296
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	11
	12
	13
	14
	15
	16
	17
	18
	19
	20

	32A
	10296
	11064
	12216
	12960
	14112
	14688
	15840
	16416
	17568
	18336

	34
	11448
	12576
	13536
	14688
	15840
	16992
	17568
	19080
	19848
	20616
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	21
	22
	23
	24
	25
	26
	27
	28
	29
	30

	32A
	19848
	20616
	21384
	22152
	22920
	24496
	25456
	26416
	27376
	27376

	34
	22152
	22920
	24496
	25456
	26416
	27376
	28336
	29296
	30576
	31704
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	31
	32
	33
	34
	35
	36
	37
	38
	39
	40

	32A
	28336
	29296
	30576
	31704
	32856
	32856
	34008
	35160
	36696
	36696

	34
	32856
	34008
	35160
	35160
	36696
	37888
	39232
	39232
	40576
	42368
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	41
	42
	43
	44
	45
	46
	47
	48
	49
	50

	32A
	37888
	39232
	40576
	40576
	42368
	42368
	43816
	43816
	45352
	46888

	34
	42368
	43816
	45352
	46888
	46888
	48936
	48936
	51024
	51024
	52752
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	51
	52
	53
	54
	55
	56
	57
	58
	59
	60

	32A
	46888
	48936
	48936
	51024
	51024
	52752
	52752
	52752
	55056
	55056

	34
	52752
	55056
	55056
	57336
	57336
	59256
	59256
	61664
	61664
	63776
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	61
	62
	63
	64
	65
	66
	67
	68
	69
	70

	32A
	57336
	57336
	59256
	59256
	59256
	61664
	61664
	63776
	63776
	63776

	34
	63776
	63776
	66592
	66592
	68808
	68808
	71112
	71112
	71112
	73712
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	71
	72
	73
	74
	75
	76
	77
	78
	79
	80

	32A
	66592
	66592
	68808
	68808
	68808
	71112
	71112
	73712
	73712
	73712

	34
	75376
	76208
	76208
	78704
	78704
	78704
	81176
	81176
	81176
	84760
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	81
	82
	83
	84
	85
	86
	87
	88
	89
	90

	32A
	75376
	76208
	76208
	78704
	78704
	78704
	81176
	81176
	81176
	84760

	34
	84760
	84760
	87936
	87936
	87936
	90816
	90816
	93800
	93800
	93800
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	91
	92
	93
	94
	95
	96
	97
	98
	99
	100

	32A
	84760
	84760
	87936
	87936
	87936
	87936
	90816
	90816
	90816
	93800

	34
	93800
	97896
	97896
	97896
	97896
	101840
	101840
	101840
	105528
	105528
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	101
	102
	103
	104
	105
	106
	107
	108
	109
	110

	32A
	93800
	93800
	93800
	97896
	97896
	97896
	97896
	101840
	101840
	101840

	34
	105528
	105528
	105528
	105528
	105528
	105528
	105528
	105528
	105528
	105528


· 2-layer mapping: 

	TBS_L1
	TBS_L2

	101840
	203704

	105528
	211936


Agreement: 

· Signalling of 256QAM MCS table:

· Separately for DCI formats 0 & 4

Agreement:

· Introduce the 256QAM extension also for UL UE category 8 (in addition to the already agreed extensions of UL Categories 5, 13 and 14). 
· The following 2 tables are agreed: 
	UE UL Category
	Maximum number of UL-SCH transport block bits transmitted within a TTI
	Maximum number of bits of an UL-SCH transport block transmitted within a TTI
	Support for 64QAM in UL
	Support for 256QAM in UL

	UL Category 0
	1000
	1000
	No
	No

	UL Category 3
	51024
	51024
	No
	No

	UL Category 5
	75376
	75376
	Yes
	No

	UL Category 7
	102048
	51024
	No
	No

	UL Category 8
	1497760
	149776
	Yes
	No

	UL Category 13
	150752
	75376
	Yes
	No

	UL Category 14
	9585664
	149776
	Yes
	No

	UL Category 15
	105528
	105528
	Yes
	Yes

	UL Category 16
	2119360
	211936
	Yes
	Yes

	UL Category 17
	211056
	105528
	Yes
	Yes

	UL Category 18
	13563904
	211936
	Yes
	Yes


	UE DL Category
	UE UL Category
	UE categories

	DL Category 0
	UL Category 0
	N/A

	DL Category 6
	UL Category 5
	Category 6, 4

	DL Category 6
	UL Category 15
	Category 6, 4
DL Category 6 and UL Category 5

	DL Category 7
	UL Category 13
	Category 7, 4

	DL Category 7
	UL Category 17
	Category 7, 4
DL Category 7 and UL Category 13

	DL Category 9
	UL Category 5
	Category 9, 6, 4

	DL Category 9
	UL Category 15
	Category 9, 6, 4
DL Category 9 and UL Category 5

	DL Category 10
	UL Category 13
	Category 10, 7, 4

	DL Category 10
	UL Category 17
	Category 10, 7, 4
DL Category 10 and UL Category 13

	DL Category 11
	UL Category 5
	Category 11, 9, 6, 4

	DL Category 11
	UL Category 15
	Category 11, 9, 6, 4
DL Category 11 and UL Category 5

	DL Category 12
	UL Category 13
	Category 12, 10, 7, 4

	DL Category 12
	UL Category 17
	Category 12, 10, 7, 4
DL Category 12 and UL Category 13

	DL Category 13
	UL Category 3
	Category 6, 4

	DL Category 13
	UL Category 5
	Category 6, 4

	DL Category 13
	UL Category 7
	Category 7, 4

	DL Category 13
	UL Category 13
	Category 7, 4

	DL Category 13
	UL Category 15
	Category 6, 4
DL Category 13 and UL Category 5

	DL Category 13
	UL Category 17
	Category 7, 4
DL Category 13 and UL Category 13

	DL Category 14
	UL Category 8
	Category 8, 5

	DL Category 14
	UL Category 16
	Category 8, 5
DL Category 14 and UL Category 8

	DL Category 15
	UL Category 3
	Category 11, 9, 6, 4

	DL Category 15
	UL Category 5
	Category 11, 9, 6, 4
DL Category 11 and UL Category 5

	DL Category 15
	UL Category 7
	Category 12, 10, 7, 4

	DL Category 15
	UL Category 13
	Category 12, 10, 7, 4
DL Category 12 and UL Category 13

	DL Category 15
	UL Category 15
	Category 11, 9, 6, 4

DL Category 11 and UL Category 5
DL Category 15 and UL Category 5

	DL Category 15
	UL Category 17
	Category 12, 10, 7, 4

DL Category 12 and UL Category 13
DL Category 15 and UL Category 13

	DL Category 16
	UL Category 3
	Category 11, 9, 6, 4

	DL Category 16
	UL Category 5
	Category 11, 9, 6, 4
DL Category 11 and UL Category 5

	DL Category 16
	UL Category 7
	Category 12, 10, 7, 4

	DL Category 16
	UL Category 13
	Category 12, 10, 7, 4
DL Category 12 and UL Category 13

	DL Category 16
	UL Category 15
	Category 11, 9, 6, 4

DL Category 11 and UL Category 5
DL Category 16 and UL Category 5

	DL Category 16
	UL Category 17
	Category 12, 10, 7, 4

DL Category 12 and UL Category 13
DL Category 16 and UL Category 13

	DL Category 17
	UL Category 14
	Category 8, 5
DL Category 14 and UL Category 8

	DL Category 17
	UL Category 18
	Category 8, 5
DL Category 14 and UL Category 8
DL Category 17 and UL Category 14


Send these UE cat and RRC signalling related agreements to RAN2 in an LS - R1-165496 – Sorour (E///)
R1-166017
[DRAFT] LS on Uplink Capacity Enhancements for LTE
Ericsson
Revised in R1-166034 and agreed in R1-166044
RAN4

RAN4 #78bis

R4-162239
Work plan for UL 256QAM in RAN4
Agreed

RAN4 #79

R4-164706
System simulation assumptions for UL256QAM EVM evaluations
Agreed
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
· Introduce new MCS table and signalling to support 256QAM in UL

· Decisions of applicable RRC signalling, UE capability and  new UE categories to support UL 256QAM
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
· UL 256QAM

· Capture decisions in specifications in RAN1 and RAN2

· Introduce RF requirements for single carrier and for carrier aggregation on both licensed and unlicensed spectrum

· PUSCH in UpPTS
· UL support of PUSCH transmission in special subframe
· Specify mechanism for supporting PUSCH transmission in special subframe with DwPTS of 6 OFDM symbols, GP of 2 OFDM symbols.

· Introduce applicable RF 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 the necessary base station performance requirements to support UL 256QAM operations. 

· Specify the necessary base station performance requirements to support UL PUSCH in special subframe operations.
3.
References

NOTE:
This can be e.g. a list of all related Tdocs in the affected WGs since last TSG, references to LSs, produced TRs/TSs, the work/study item description or status reports of previous TSGs.
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