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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

	75
	WI/SI started
	RP-170838
	0%
	June 18
	0%
	June 18

	76
	RP-171066
	RP-171067
	20%
	June 18
	0%
	June 18

	77
	RP-171737
	RP-171738
	40%
	June 18
	0%
	June 18

	78
	RP-172338
	RP-171738
	85%
	June 18
	0%
	June 18


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.
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:


99 %








RAN4 Perf. part:

25 %








RAN6 Perf. part:

XXX %








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:

99%










RAN WG2:

99%











RAN WG3:

XXX%











RAN WG4:

100%










RAN WG5:

XXX%











RAN WG6:

XXX%

NOTE:
Please leave the XXX for lines that are not applicable for this status report.
additional comments:


<if any, otherwise leave it blank>
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:


June 18 

which is:
RAN #80
The Performance part WI is planned to be 100% complete in:
June 18

which is:
RAN #80
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:


<if any, otherwise leave it blank>
1.2.3
Future time budget situation (not applicable to RAN5 WIs/SIs)
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	No


If you answered No:
Then please remove the Excel file from the zip file of this status report.
If you answered Yes:
Then please fill out the attached Excel template to request a modification of the time 

budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 

up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 

RAN meeting. Please highlight all changes of the values.


One time unit (TU) corresponds to ~ 2 hours in the meeting.


If this status report covers a WI with Core and Performance part, then please have one 

line for each in the attached Excel table.


Note: If no Excel table is attached, then this means no time budget change.

additional explanations/motivations for the time budget changes in the attached Excel table:

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
After RAN1#91:

Agreements made in email discussion after RAN1#91:
R1-1721731
LS on RRC parameters for high capacity stationary wireless link and introduction of 1024 QAM for LTE
RAN1, Huawei
Agreements:

· 5 new MCS entries are introduced (4 + 1 for retransmission)
· The removed set of entries from the MCS table are approximately every other entry starting from MCS 5 or 6

· Two new entries are added in the CQI table, as follows:

	CQI index
	modulation
	code rate x 1024
	efficiency

	14
	1024QAM 
	853 
	8.3321

	15
	1024QAM 
	948 
	9.2578 


· The removed CQI entries are entries 5 and 7 from 256QAM table.

· The new TBS entries for 100 PRBs, 1 layer are {105528, 110136, 115040, 119816/125808}

· For each of the maximum TBS entries above, the complete TBS table is agreed as in the attached .xls (also copied below)

	NRB
	105528
	110136
	115040
	119816
	125808

	1
	1064
	1096
	1160
	1192
	1224

	2
	2088
	2216
	2280
	2408
	2472

	3
	3112
	3240
	3496
	3624
	3752

	4
	4264
	4392
	4584
	4776
	4968

	5
	5352
	5544
	5736
	5992
	6200

	6
	6456
	6456
	6968
	7224
	7480

	7
	7480
	7736
	7992
	8504
	8760

	8
	8504
	8760
	9144
	9528
	9912

	9
	9528
	9912
	10296
	10680
	11064

	10
	10680
	11064
	11448
	11832
	12384

	11
	11448
	12216
	12576
	12960
	13536

	12
	12576
	12960
	13536
	14112
	14688

	13
	13536
	14112
	14688
	15840
	15840

	14
	14688
	15264
	15840
	16992
	17568

	15
	15840
	16416
	16992
	18336
	18336

	16
	16992
	17568
	18336
	19080
	19848

	17
	17568
	18336
	19848
	20616
	21384

	18
	19080
	19848
	20616
	21384
	22152

	19
	19848
	20616
	22152
	22920
	23688

	20
	21384
	22152
	22920
	23688
	24496

	21
	22152
	22920
	24496
	25456
	26416

	22
	22920
	24496
	25456
	26416
	27376

	23
	24496
	25456
	26416
	27376
	28336

	24
	25456
	26416
	27376
	28336
	29296

	25
	26416
	27376
	28336
	30576
	30576

	26
	27376
	28336
	29296
	31704
	31704

	27
	28336
	29296
	30576
	32856
	32856

	28
	29296
	30576
	31704
	34008
	35160

	29
	30576
	31704
	32856
	35160
	35160

	30
	31704
	32856
	34008
	36696
	36696

	31
	32856
	34008
	35160
	36696
	37888

	32
	34008
	35160
	36696
	37888
	39232

	33
	35160
	36696
	37888
	39232
	40576

	34
	35160
	37888
	39232
	40576
	42368

	35
	36696
	37888
	40576
	42368
	43816

	36
	37888
	39232
	40576
	43816
	43816

	37
	39232
	40576
	42368
	43816
	45352

	38
	40576
	42368
	43816
	45352
	46888

	39
	40576
	42368
	45352
	46888
	48936

	40
	42368
	43816
	45352
	48936
	48936

	41
	43816
	45352
	46888
	48936
	51024

	42
	43816
	46888
	48936
	51024
	52752

	43
	45352
	46888
	48936
	51024
	52752

	44
	46888
	48936
	51024
	52752
	55056

	45
	46888
	48936
	51024
	55056
	55056

	46
	48936
	51024
	52752
	55056
	57336

	47
	48936
	51024
	55056
	57336
	57336

	48
	51024
	52752
	55056
	57336
	59256

	49
	51024
	52752
	57336
	59256
	61664

	50
	52752
	55056
	57336
	59256
	61664

	51
	52752
	55056
	59256
	61664
	63776

	52
	55056
	57336
	59256
	61664
	63776

	53
	55056
	57336
	61664
	63776
	66592

	54
	57336
	59256
	61664
	63776
	66592

	55
	57336
	59256
	63776
	66592
	68808

	56
	59256
	61664
	63776
	66592
	68808

	57
	59256
	61664
	66592
	68808
	71112

	58
	61664
	63776
	66592
	68808
	71112

	59
	61664
	63776
	68808
	71112
	73712

	60
	63776
	66592
	68808
	71112
	75376

	61
	63776
	66592
	71112
	73712
	76208

	62
	66592
	68808
	71112
	73712
	76208

	63
	66592
	68808
	73712
	75376
	78704

	64
	66592
	71112
	73712
	76208
	78704

	65
	68808
	71112
	75376
	78704
	81176

	66
	68808
	73712
	76208
	78704
	81176

	67
	71112
	73712
	76208
	81176
	81176

	68
	71112
	75376
	78704
	81176
	84760

	69
	73712
	76208
	78704
	81176
	84760

	70
	73712
	76208
	81176
	84760
	87936

	71
	75376
	78704
	81176
	84760
	87936

	72
	76208
	78704
	81176
	84760
	87936

	73
	76208
	81176
	84760
	87936
	90816

	74
	78704
	81176
	84760
	87936
	90816

	75
	78704
	81176
	84760
	90816
	93800

	76
	81176
	84760
	87936
	90816
	93800

	77
	81176
	84760
	87936
	90816
	93800

	78
	81176
	84760
	90816
	93800
	97896

	79
	84760
	87936
	90816
	93800
	97896

	80
	84760
	87936
	90816
	97896
	97896

	81
	84760
	87936
	93800
	97896
	101840

	82
	87936
	90816
	93800
	97896
	101840

	83
	87936
	90816
	93800
	97896
	101840

	84
	87936
	93800
	97896
	101840
	105528

	85
	90816
	93800
	97896
	101840
	105528

	86
	90816
	93800
	97896
	101840
	107832

	87
	90816
	93800
	101840
	105528
	107832

	88
	93800
	97896
	101840
	105528
	110136

	89
	93800
	97896
	101840
	105528
	110136

	90
	93800
	97896
	101840
	107832
	112608

	91
	93800
	97896
	105528
	110136
	112608

	92
	97896
	101840
	105528
	110136
	115040

	93
	97896
	101840
	107832
	112608
	115040

	94
	97896
	101840
	107832
	112608
	115040

	95
	101840
	105528
	110136
	115040
	117256

	96
	101840
	105528
	110136
	115040
	119816

	97
	101840
	105528
	112608
	117256
	119816

	98
	101840
	107832
	112608
	117256
	119816

	99
	105528
	110136
	115040
	119816
	124464

	100
	105528
	110136
	115040
	119816
	125808

	101
	105528
	110136
	117256
	119816
	125808

	102
	107832
	110136
	117256
	124464
	125808

	103
	107832
	112608
	117256
	124464
	128496

	104
	110136
	115040
	119816
	124464
	128496

	105
	110136
	115040
	119816
	125808
	128496

	106
	112608
	115040
	119816
	125808
	133208

	107
	112608
	117256
	124464
	128496
	133208

	108
	115040
	119816
	124464
	128496
	133208

	109
	115040
	119816
	125808
	130392
	133208

	110
	115040
	119816
	125808
	130392
	137792


RAN1#92
5 contributions ([1]-[5] in Reference) were submitted to RAN1#92 meeting. 
For DL 2014QAM, RAN1 achieved following agreements:

Agreement: 
The following tables are used to map L1 TBS to L2/L3/L4

	TBS_L1
	TBS_L2

	107832
	214176

	110136
	220296

	112608
	226416

	115040
	230104

	117256
	236160

	119816
	239656

	124464
	248272

	125808
	251640


	TBS_L1
	LBS_L3

	105528
	314888

	107832
	324336

	110136
	324336

	112608
	336576

	115040
	339112

	117256
	351224

	119816
	363336

	124464
	373296

	125808
	375448


	TBS_L1
	LBS_L4

	105528
	422232

	107832
	422232

	110136
	440616

	112608
	452832

	115040
	460232

	117256
	471192

	119816
	478400

	124464
	501792

	125808
	502624


Agreement:
The removed entries from 256QAM table are {5, 7, 9, 12, 14}.

Agreement: 
Limit use of 1024QAM MCS table only to PDSCH transmission with CRC scrambled by C-RNTI or SPS-C-RNTI for all DCI Formats except DCI formats 1A and 1C.
 Agreement:
The TBS table is corrected as follows:
	NRB
	105528
	110136
	115040
	119816
	125808

	1
	1064
	1096
	1160
	1192
	1224

	2
	2088
	2216
	2280
	2408
	2472

	3
	3112
	3240
	3496
	3624
	3752

	4
	4264
	4392
	4584
	4776
	4968

	5
	5352
	5544
	5736
	5992
	6200

	6
	6456
	67126456
	6968
	7224
	7480


RAN2#101
4 contributions ([6]-[9] in Reference) were submitted to RAN2#101 meeting and the following are achieved:

R2-1802247
Support of 1024QAM in TS 36.306
Huawei, HiSilicon
CR
Rel-15
36.306
14.5.0
1547
-
B
LTE_1024QAM_DL-Core

=>
Changed to “This field defines whether the UE supports 1024QAM in DL on this band or on this band within the band combination as described in TS 36.331 [5].”
=>
Endorsed as the running CR in R2-1803994.
  R2-1803970
Support of 1024QAM in TS 36.331
Huawei, HiSilicon
CR
Rel-15
36.331
15.0.1
3227
-
B
LTE_1024QAM_DL-Core

=>
Endorsed as the running CR.
RAN4#86
4 contributions ([10]-[14] in Reference) were submitted to RAN4#86 meeting and the following are agreed:

R4-1803224
CR on UE RF requirments for DL 1024QAM in TS 36.101





36.101
  CR-4862  Cat: B (Rel-15) v15.1.0





Source: Huawei, HiSilicon

Decision: 

The document was agreed.
R4-1803257
CR on BS RF requirments for DL 1024QAM in TS 36.104





36.104
  CR-4754  Cat: B (Rel-15) v15.1.0





Source: Huawei, HiSilicon

Decision: 

The document was agreed.

2.1.2
Progress of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
RAN4#86
11 contributions ([15]-[25] in Reference) were submitted to RAN4#86 meeting and the following are agreed:

R4-1803105
Work plan for RAN4 work on support for 1024QAM for downlink channels





Source: HuaWei Technologies Co., Ltd

Decision:

Approved
R4-1803106
Way forward on demodulation and CSI requirements for high capacity stationary wireless link and 1024QAM






  CR-  rev  Cat:  () v





Source: Huawei
Decision:

Approved
Test purposes
· Demodulation performance requirements
· To verify the demodulation performance using 1024QAM reference channel under the fading channels;
· To verify the support of peak data rate for the new UE categories, i.e., by defining sustained data rate tests.
· To verify the functionality and performance for reduced DMRS ports.
· CSI reporting requirement
· To verify the link adaptation performance following the new CQI/MCS/TBS tables, e.g., CQI definition test. 
Demodulation requirements under fading conditions

	Test parameters

	Transmission Mode
	TM4, TM9

	Antenna configurations
	4 x 2 low, FFS 4 x 4 low [1]

	Tx EVM
	Option 1: 2%

Option 2: 1.5%

RAN4 should consider the feasibility of test equipment

	MCS
	TBD, coding rate < 0.85, based on RAN1 new MCS table (select lower MCS for 1024QAM)

	MIMO layer
	2-layer (FSS 1-layer optional)

	Propagation condition
	EPA5

	Bandwidth
	10MHz for FDD and TDD

	Reference receiver
	LMMSE or MMSE-IRC


Note[1]: Ensure 4Rx UE performance can be verified

SDR test
· Common parameters
· TM3
· 2 x 2 (for 2-layer transmission per CC, and 4 x 4 (for 4-layer transmission per CC) 
· For 4x4, the definition of 1024QAM capable UE category  should be considered (to address the concern on high SNR, the MCS can be further study)
· CFI=1
· Tx EVM assumption : 
· Option 1: 2%
· Option 2: 1.5%
· RAN4 should consider the feasibility of test equipment
· 85% throughput
· Companies to provide input on per-CC MCS selection for
· Rank 2 and rank 4
· Different bandwidth
· 10MHz, 15MHz, 20MHz
DMRS overhead reduction
Table 1. DM-RS table for OCC4 DM-RS support for rank 3/4 SU-MIMO transmission. 

[image: image1.png]Message

1 layer, port 7, ngp=0 (OCC=2)
1 layer, port 7, nggp=1 (OCC=2)
1 layer, port 8, ngp=0 (OCC=2)
1 layer, port 8, ngep=1 (OCC=2)
1 layer, port 7, ngp=0 (OCC=4)
1 layer, port 7, nggp=1 (OCC=4)
1 layer, port 8, ngp=0 (OCC=4)
1 layer, port 8, ngep=1 (OCC=4)
1 layer, port 11, ngp=0 (OCC=4)
1 layer, port 11, ngp=1 (OCC=4)
1 layer, port 13, ngp=0 (OCC=4)
1 layer, port 13, ngp=1 (OCC=4)

2 layers, ports 7-8

3 layers, ports 7-9

4 layers, ports 7-10

Reserved

Value
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Message
2 layer, port 7-8, ng¢p=0 (OCC=2)
2 layer, port 7-8, ngqp=1 (OCC=2)
2 layer, port 7-8, ng¢p=0 (OCC=4)
2 layer, port 7-8, ngcp=1 (OCC=4)
2 layer, port 11,13, ngp=0 (OCC=4)
2 layer, port 11,13, ngp=1 (OCC=4)
3 layer, port 7-9
4 layer, port 7-10
5 layer, port 7-11
6 layer, port 7-12
7 layers, ports 7-13
8 layers, ports 7-14
3 layers, ports 7, 8,11 (OCC=4)
4 layers, ports 7, 8,11,13 (OCC=4)
Reserved

Reserved




· New DMRS entries
· 16QAM, EVA5, 4-layer, FRC test case number TBD
CQI test
Definition test: 

· Option 1: Minimum requirement PUCCH 1-0 (Cell-Specific Reference Symbols): CRS based TM single codeword with TM1 under static channel in Annex B.1
· Bandwidth:
· FDD: 10MHz
· TDD: 20MHz
· Option 2: Minimum requirement PUCCH 1-1 (Cell-Specific Reference Symbols): CRS based TM dual codeword with TM4 under static channel in Annex B.1
· Bandwidth
· FDD: 10MHz
· TDD: 20MHz
FFS: frequency selective test for TM9

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
· The study results of 1024QAM were documented in TR 36.783.
· The conclusion of study on 1024QAM were achieved:
· 1024QAM is beneficial to achieve higher peak data rates than 256QAM
· It is recommended to specify 1024QAM at least for some types of UEs (e.g. CPE)
· The UE capability for 1024QAM was agreed.
· The new UE categories supporting 1024QAM were agreed.
· The configuration of CQI/MCS table for 1024QAM was agreed.
· The constellation/modulation for 1024QAM was agreed.
· The TBS/MCS/CQI tables to support 1024QAM were agreed.
· The new entries to support OCC4 for rank 3 and 4 transmission were agreed.
· Max input level for 1024QAM was agreed.
· EVM requirement for 1024QAM was agreed.
· The BS power control dynamic range was agreed.
· Fixed Reference Channel for 1024QAM were agreed.
2.2.2
Completed elements of the Performance part WI
· The identification of demodulation performance requirements and CSI reporting requirements were agreed.
· The simulation parameters for demodulation requirements, SDR test, DMRS overhead reduction and CQI were agreed.
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
· Potentially define new UE categories [RAN2, RAN1]
2.3.2
Open issues of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
· Agree on and specify the demodulation performance requirements and CQI requirements.
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