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1. Constellation
Agreement: (RAN1#84BIS)
Re-use the modulation mapping in section 7.1.5 of 36.211 for UL 256QAM

2. MCS & TBS tables
Agreements: (RAN1#84BIS)
· 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: (RAN1#84BIS)
· 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: (RAN1#84BIS)
· 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: (RAN1#85)
· 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


3. Signalling and UE categories

Agreements: (RAN1#84BIS)
· 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#84BIS)
Agreement: (RAN1#85)
· Signalling of 256QAM MCS table:

· Separately for DCI formats 0 & 4

Agreement: (RAN1#85)
· 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 15
	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


R1-166017
[DRAFT] LS on Uplink Capacity Enhancements for LTE
Ericsson
Agreed in R1-166034(RAN1#85)
[85-27] Email Discussion
UL category for UL capacity enhancement for email approval until June 2nd
There was a typo that UL Category 15 instead of 17 in the RAN1 agreements as well as the LS R1-166034 to RAN2.

Done: Final LS is agreed, according to Mr Chair’s email posted on June 3rd, as follows:

R1-166044
LS on Uplink Capacity Enhancements for LTE
RAN1, Ericsson
R1-166044 supersedes the former agreed LS in R1-166034.

Summary of RAN1 agreements on PUSCH in UpPTS for LTE_UL_CAP_enh
1. Special subframe configuration
	RAN1#86
Agreement:
· Support a new special subframe configuration 10 as in the following table, with 6 DL symbols of NCP in DwPTS, together with 6 symbols of NCP in UpPTS or with 5 symbols of ECP in UpPTS

[image: image23.png]Normal cyclic prefix in downlink
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· Send LS to RAN2 about the supported new special subframe configuration


2. Transmission scheme

	RAN1#86
Agreement:
· In UpPTS, independent transport block(s) is transmitted as a separate transmission resource



	RAN1#86Bis

Agreement:
· DMRS for PUSCH in UpPTS is transmitted in the UpPTS

· Working assumption: DMRS is transmitted in the symbol index l=3 for normal CP, and the symbol index l=2 for extended CP

· FFS: Support additionally the following alternative by RRC configuration for DMRS transmission for PUSCH in UpPTS:

· DMRS for PUSCH in UpPTS is transmitted in the following UL subframe, and reuse the legacy DMRS pattern in normal UL subframe

The above working assumption has been confirmed as agreement in RAN1#87.



	RAN1#87

Agreement:
· UCI cannot be transmitted in PUSCH in UpPTS

Agreement:
· For TBS selection for PUSCH in UpPTS, the PRB scaling factor are chosen based on the following table
Available SC-FDMA data symbols in PUSCH 

1
2
3
4
5
Scaling factor 
1/8
3/8
Agreement:
· For TBS selection for PUSCH in UpPTS, the PRB scaling factor is 3/8, when 6 data symbols are available for PUSCH in UpPTS
Agreement:
· The UE can be configured by RRC not to transmit DMRS for PUSCH in UpPTS per carrier

· This configuration is a UE capability

· Note 1: RAN1 assumes that the power and phase of the PA is not changed between PUSCH in UpPTS and PUSCH in the following UL subframe

· Note 2: RAN1 assumes for the above configurations that the UE is configured with Ks=0, is scheduled with the same PRBs in both UpPTS and the following UL subframe on all UL carriers, open loop component in the power control is the same in PUSCH in UpPTS and the following UL subframe, TPC command should not be updated between the UpPTS PUSCH and PUSCH in the following UL subframe, simultaneous PUSCH and PUCCH is not configured, the phase in the PA is kept in the case that there is an empty OFDM(s) between the PUSCH in UpPTS and PUSCH in the following UL subframe, SRS is not transmitted in the PUSCH in UpPTS, UL extended CP is not configured, no collision with PRACH format 4 with PUSCH in UpPTS




3. Timing and number of HARQ processes

	RAN1#86
Agreement:
· Support synchronized HARQ timing
· For TDD UL/DL configuration 1~5, specify the timing from UL grant to PUSCH according to the following table, when supporting PUSCH transmission in UpPTS, i.e., 

· The UE shall upon detection of a PDCCH with DCI format 0/4 in subframe n intended for the UE, adjust the corresponding PUSCH transmission in subframe n+k, where the k is in the following table
TDD UL/DL
Configuration
DL subframe index n
0
1
2
3
4
5
6
7
8
9
1
6
6
 
 
4
6
6
 
 
4
2
 
5
 
4
 
 
5
 
4
 
3
4
 
 
 
 
 
 
4
4
4
4
 
 
 
 
 
 
 
4
4
4
5
 
 
 
 
 
 
 
4
4
 
Agreement:
· For TDD UL/DL configuration 1~5, down-select between the following options for HARQ transmission:

· Option1: Only support adaptive HARQ transmission, i.e., the retransmission of a PUSCH in UpPTS is scheduled by a UL grant with NDI not toggled

· Option2: Support both adaptive and non-adaptive HARQ transmission. For non-adaptive HARQ transmission, the PHICH is used, and the PHICH timing is designed based on the following principle:

· Principle: To keep the backward compatibility, the PHICH corresponding to PUSCH in UpPTS can only be added in DL subframes including legacy PHICH region

· FFS if non-adaptive HARQ transmission is supported for TDD UL/DL configurations 0 and 6



	RAN1#86Bis
Agreement:
· For TDD UL/DL configuration 1~5

· Support adaptive HARQ transmission, and specify the timing from PUSCH to PUSCH retransmission grant according to the following table

TDD DL/UL config.

UL subframe index n

0

1

2

3

4

5

6

7

8

9

1

4

4

6

4

4

6

2

5

6

5

6

3

6

6

6

6

4

6

6

6

5

6

6

· Support non-adaptive HARQ transmission

· FFS the timing from PUSCH to its ACK/NACK feedback in PHICH

Agreement:
· For TDD UL/DL configuration 6, support the following timing design from UL grant to PUSCH

· Introduce two bits for UL index field in DCI for UL grant in UE specific search space

· The UL index is interpreted as 

· When MSB=1 and LSB=0: UE shall upon detection of a PDCCH with DCI format 0/4 in subframe n intended for the UE, adjust the corresponding PUSCH transmission in subframe n+k, with the value of k in the following table

· When MSB=0 and LSB=1: UE shall adjust the corresponding PUSCH transmission in subframe n+6

· When MSB=1 and LSB=1: UE shall adjust the corresponding PUSCH transmission in both subframes n+k and n+6, with the value of k in the following table

TDD UL/DL
Config
DL subframe index n
0
1
2
3
4
5
6
7
8
9
6
7
7
 
 
 
7
7
 
 
5
Working assumption:
· For TDD UL/DL configuration 0

· Support the following for timing from UL grant to PUSCH

· Change the interpretation of UL index field

· 1)MSB=1, LSB=0: UE shall upon detection of a PDCCH with DCI format 0 in subframe n intended for the UE, adjust the corresponding PUSCH transmission in subframe n+k, with k given in the following table.

· 2)MSB=0, LSB=1: UE shall adjust the corresponding PUSCH transmission in subframe n+7

· 3)MSB=1, LSB=1: UE shall adjust the corresponding PUSCH transmission in both subframes n+ k and n+7, with k in the following table

TDD UL/DL
Config
DL subframe index n
0
1
2
3
4
5
6
7
8
9
0
4
5
 
 
 
4
5
 
 
 
The above working assumption has been confirmed as agreement in RAN1#87.

Agreement:
· For TDD UL/DL configuration 0 and 6

· Support both adaptive and non-adaptive HARQ transmission, and specify the timing from PUSCH to its ACK/NACK feedback in PHICH or UL grant for retransmission according to the following table

TDD UL/DL
Config
subframe index n
0
1
2
3
4
5
6
7
8
9
0
 
5
4
7
6
 
5
4
7
6
6
 
4
4
6
6
 
4
4
7
 



	RAN1#87

Agreement:
· For UL grant to PUSCH timing in TDD UL/DL configuration 6, the LSB=1 in UL index is not allowed for the subframe #9

Agreement:
· If PUSCH transmission in UpPTS is configured, the number of HARQ processes when subframe bundling is not configured follows the following table

· Note: Compared with the case for existing number of HARQ processes, the modifications are: 

· For TDD UL/DL configuration 0, 1, 2 and 6, two more HARQ processes are added, 

· For TDD UL/DL configuration 3-5, one more HARQ process is added

[image: image24.png]TDD UL/DL configuration
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Agreements
· The following timing values in red are the PUSCH to PHICH timing for support of PUSCH in UpPTS in TDD UL-DL configuration 1~5
[image: image25.png]TDD subframe index n
UL/DL
Config 1 4 5 6
uration
5
7

QB (WIN|=

SIENIENIENIES )}





· Note: The timing values in red are added on top of already agreed timings values
· The following timing values in green are the PHICH to PUSCH retransmission timing for support of PUSCH in UpPTS in TDD UL-DL configuration 1~5
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· Note: The timing values in green are added on top of already agreed timings values
Agreements
· The power control timing for PUSCH in UpPTS for TDD configuration 0-6 follows the following Table
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4. Signaling
	RAN1#86
Agreement:
· For TDD UL/DL configuration 0, reuse the UL index field in UL grant to schedule PUSCH in UpPTS.




	RAN1#87
Agreements:

· The number of data symbols for PUSCH in UpPTS is configured per carrier for a given UE by RRC

· For NCP, the number of data symbols for PUSCH in UpPTS can be 2,3,4,5;
· For ECP, the number of data symbols for PUSCH in UpPTS can be 1,2,3,4;

Agreements:
· For the number of data symbols for PUSCH in UpPTS that configured by RRC

· For NCP, the number of data symbols for PUSCH in UpPTS include 6, in addition to the already agreed 2,3,4,5;

· For ECP, the number of data symbols for PUSCH in UpPTS include 5, in addition to the already agreed 1,2,3,4;




5. TTI bundling 
	RAN1#86
Agreement:
· Support TTI bundling for TDD configuration 2 and 3 when supporting of PUSCH in UpPTS

· Specify the scheduling and HARQ timing for TTI bundling as follows 

· The UE shall upon detection of a PDCCH with DCI format 0 in subframe n intended for the UE, adjust the corresponding PUSCH transmission in subframe n+k, with k in the following table
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	RAN1#87
Agreements
· Support both adaptive and non-adaptive HARQ for TTI bundling considering PUSCH in UpPTS

· Specify the PHICH timing for TTI bundling as follows 

· For scheduled PUSCH transmissions in subframe n, which corresponds to the last TTI in the bundle, a UE shall determine the corresponding PHICH resource in subframe n+k_phich, with k_phich in the following table
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· The UE shall upon detection of a PHICH transmission intended for the UE in subframe n-l, adjust the corresponding first PUSCH transmission in the bundle in subframe n+k, with l in the following table
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· Note: The value k refers to the previous agreement from RAN1 #86, as follows below
· The UE shall upon detection of a PDCCH with DCI format 0 in subframe n intended for the UE, adjust the corresponding PUSCH transmission in subframe n+k, with k in the following table
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· The number of HARQ processes for subframe bundling operation under TDD configuration 2 and 3 is two.



