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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

	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

	79
	RP-180046
	RP-171738
	99%
	June 18
	25%
	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:

50%







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:

100%










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:


September 18 
which is:
RAN #81
The Performance part WI is planned to be 100% complete in:
December 18
which is:
RAN #82
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?
	Yes


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:

RAN4 performance part needs more time to be finished. RAN4 performance part is expected to be completed 3~6 months after core part is completed.
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#92bis
10 contributions ([1]-[10] in Reference) were submitted to RAN1#92bis meeting and following are achieved:
Decision: The draft CR to 36.211 is endorsed. Final CR is agreed in R1-1805314 (CR 0431, Rel-15, B).
Decision: The draft CR to 36.212 is endorsed. Final CR is agreed in R1-1805315 (CR 0284, Rel-15, B).

Decision: The draft CR to 36.201 is endorsed. Final CR is agreed in R1-1805316 (CR 0025 rev 1, Rel-15, B).
After RAN1#92bis

The following is achieved in email discussion [92b-LTE-05] after RAN1#92bis meeting:
Agreements:
· Introduce Rel-15 DL Categories with the following data rates with optional support of 1024QAM 
· Cat 22: ~2.4-2.5Gbps – (20 layer 1024 or 24 layer 256QAM)  

· Cat 23: ~2.75-2.8Gbps – (22 layer 1024 or 28 layer 256QAM)

· Cat 24: ~3Gbps – (24 layer 1024 or 30 layer 256QAM)

· Cat 25: ~3.25 – 3.2 Gbps – (26 layer 1024QAM or 32 layer 256QAM)

· Cat 26: ~3.4 – 3.5Gbps – (28 layer 1024QAM or 34 layer 256QAM)

· Cat 20 (legacy): Enable use of 1024QAM for this category.

· Other UE categories for 1024QAM are not precluded to be defined during Rel-15 and later releases

· Details (including soft buffer size/legacy categories signaled/rate matching) to be decided no later than during RAN1#93.

RAN1#93
5 contributions ([11]-[15] in Reference) were submitted to RAN1#93 meeting and following are achieved:

Agreements:
Agree the details of 1024QAM new categories as in the table below:

- Addition of 1024QAM for DL Category 20

- Introduction of DL Categories 22-26
	UE DL Category
	Maximum number of DL-SCH transport block bits received within a TTI (Note 1)
	Maximum number of bits of a DL-SCH transport block received within a TTI
	Total number of soft channel bits
	Maximum number of supported layers for spatial multiplexing in DL

	DL Category 20
	1948064 - 2019360 (Note 3)
	[299856 (8 layers, 64QAM)

391656 (8 layers, 256QAM), 

502624 (8 layers, 1024QAM)]

149776 (4 layers, 64QAM)

195816 (4 layers, 256QAM, if alternativeTBS-Index-r14 is not supported)

201936 (4 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
251640 (4 layers, 1024QAM)

75376 (2 layers, 64QAM)

97896 (2 layers, 256QAM, if alternativeTBS-Index-r14 is not supported)

100752 (2 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
125808 (2 layers, 1024QAM)
	24360960
	2 or 4 [or 8]

	DL Category 22

(2.4-2.5Gbps)
	2349504 – 2562784


	[299856 (8 layers, 64QAM)

391656 (8 layers, 256QAM)

502624 (8 layers, 1024QAM)]

149776 (4 layers, 64QAM)

195816 (4 layers, 256QAM, if alternativeTBS-Index-r14 is not supported)

201936 (4 layers, 256QAM, if alternativeTBS-Index-r14 is supported)

251640 (4 layers, 1024QAM)

75376 (2 layers, 64QAM)

97896 (2 layers, 256QAM, if alternativeTBS-Index-r14 is not supported)

100752 (2 layers, 256QAM, if alternativeTBS-Index-r14 is supported)

125808 (2 layers, 1024QAM)
	29233152


	2 or 4 [or 8]

	DL Category 23

(2.7-2.8Gbps)
	2695968 – 2869920


	[299856 (8 layers, 64QAM)

391656 (8 layers, 256QAM)

502624 (8 layers, 1024QAM)]

149776 (4 layers, 64QAM)

195816 (4 layers, 256QAM, if alternativeTBS-Index-r14 is not supported)

201936 (4 layers, 256QAM, if alternativeTBS-Index-r14 is supported)

251640 (4 layers, 1024QAM)

75376 (2 layers, 64QAM)

97896 (2 layers, 256QAM, if alternativeTBS-Index-r14 is not supported)

100752 (2 layers, 256QAM, if alternativeTBS-Index-r14 is supported)

125808 (2 layers, 1024QAM)
	34105344


	2 or 4 [or 8]

	DL Category 24

(3Gbps)


	2936880 – 3028608


	[299856 (8 layers, 64QAM)

391656 (8 layers, 256QAM)

502624 (8 layers, 1024QAM)]

149776 (4 layers, 64QAM)

195816 (4 layers, 256QAM, if alternativeTBS-Index-r14 is not supported)

201936 (4 layers, 256QAM, if alternativeTBS-Index-r14 is supported)

251640 (4 layers, 1024QAM)

75376 (2 layers, 64QAM)

97896 (2 layers, 256QAM, if alternativeTBS-Index-r14 is not supported)

100752 (2 layers, 256QAM, if alternativeTBS-Index-r14 is supported)

125808 (2 layers, 1024QAM)
	36541440
	2 or 4 [or 8]

	DL Category 25

(3.2Gbps)
	3132672 – 3316544


	[299856 (8 layers, 64QAM)

391656 (8 layers, 256QAM)

502624 (8 layers, 1024QAM)]

149776 (4 layers, 64QAM)

195816 (4 layers, 256QAM, if alternativeTBS-Index-r14 is not supported)

201936 (4 layers, 256QAM, if alternativeTBS-Index-r14 is supported)

251640 (4 layers, 1024QAM)

75376 (2 layers, 64QAM)

97896 (2 layers, 256QAM, if alternativeTBS-Index-r14 is not supported)

100752 (2 layers, 256QAM, if alternativeTBS-Index-r14 is supported)

125808 (2 layers, 1024QAM)
	38977536


	2 or 4 [or 8]

	DL Category 26

(3.5Gbps)
	3422400– 3531888

	[299856 (8 layers, 64QAM)

391656 (8 layers, 256QAM)

502624 (8 layers, 1024QAM)]

149776 (4 layers, 64QAM)

195816 (4 layers, 256QAM, if alternativeTBS-Index-r14 is not supported)

201936 (4 layers, 256QAM, if alternativeTBS-Index-r14 is supported)

251640 (4 layers, 1024QAM)

75376 (2 layers, 64QAM)

97896 (2 layers, 256QAM, if alternativeTBS-Index-r14 is not supported)

100752 (2 layers, 256QAM, if alternativeTBS-Index-r14 is supported)

125808 (2 layers, 1024QAM)
	42631680
	2 or 4 [or 8]


R1-1807101
Corrections for 1024QAM
Qualcomm Incorporated

Agreement:
The text proposals in R1-1807101 are endorsed.

R1-1807493
Corrections for 1024QAM

Qualcomm Incorporated

The text proposal in Section 2 of R1-1807493 is endorsed.
RAN2#101bis 
1 contribution ([40] in Reference) was submitted to RAN2#101bis meeting and following are achieved:

Decision: The draft CR to 36.331 is endorsed. 
RAN2#102 
2 contributions ([41]-[42] in Reference) were submitted to RAN2#102 meeting and following are achieved:

Decision: The draft CR to 36.331 is endorsed. 
Decision: The draft CR to 36.306 is agreed in R2-1808792 (CR 1547 rev 3, Rel-15, B).
2.1.2
Progress of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
RAN4#86bis

11 contributions ([16]-[26] in Reference) were submitted to RAN4#86bis meeting and the following WF was approved:

R4-1805959
Way forward on 1024QAM demodulation and CSI
Source: Huawei, HiSilicon, Anritsu, Rohde & Schwarz

Decision:

Approved
Demodulation requirements under fading conditions
· For 1024QAM demodulation requirements, the candidate test cases given in Table 2 with the common parameters given in Table 1 are identified

· The parameters of MIMO layer, MCS and Tx EVM need further study
Table 1: common parameters

	Parameters
	Value

	Bandwidth
	10MHz

	Channel model
	EPA5

	CFI (OFDM symbol for control channel)
	1

	Duplex mode
	FDD


· For 1024QAM demodulation requirements, the candidate test cases given in Table 2 with the common parameters given in Table 1 are identified

Table 2: cases for evaluation

	No.
	TM
	PMI feedback (pre-coding)
	MIMO layer 
	MCS
	Antenna config.
	Tx EVM

	1
	TM4
	Wideband PMI

Option 1:  Feedback (PUSCH 3-1, Reporting interval =1)

Option 2: Random
	Op1: 1-layer

Op2: 2-layer
	MCS#23 (with 52752 bits)

FFS: other MCS for 1-layer
	4x2 Low
	Op1: 1.5%

Op2: 2%

	2
	TM4
	Wideband PMI

Option 1: Feedback (PUSCH 3-1, Reporting interval =1)

Option 2: Random
	Op1: 1-layer

Op2: 2-layer
	MCS#23 (with 52752 bits)

FFS: other MCS for 1-layer
	4x4 Low
	Op1: 1.5%

Op2: 2%

	3
	TM9
	Wideband PMI

Option 1: Feedback Option 2: Random
	Op1: 1-layer

Op2: 2-layer
	MCS#23 (with 52752 bits)

FFS: other MCS for 1-layer
	4x2 Low
	Op1: 1.5%

Op2: 2%

	4
	TM9
	Wideband PMI 

Option 1: Feedback

Option 2: Random
	Op1: 1-layer

Op2: 2-layer
	MCS#23 (with 52752 bits)

FFS: other MCS for 1-layer
	4x4 Low
	Op1: 1.5%

Op2: 2%


· Further investigate and decide the parameters for 1024QAM

· To decide the parameters of MIMO layer and MCS, the simulation results corresponding to the test cases given in Table 2 in slide #2 will be provided

· SNR at 70% maximum throughput

· Target SNR range: TBD (Companies bring proposals)

· The test conditions shall ensure that max throughput can be reached for the selected MCS

· TX EVM

· Option 1: 1.5%

· Option 2: 2%

· RX EVM

· Baseline: 0%

· Other options are not precluded

SDR test

· Test parameters

· Target SNR range: TBD (Companies bring proposal)

· Transmission mode: TM3

· MCS: TBD

· Antenna configuration: 2 x 2 for 2-layer transmission per CC, and 4 x 4 for 4-layer transmission per CC
· CFI = 1

· Tx EVM

· The value for fading will be used for SDR test

Information only: TE vendor input on Tx EVM
· From TE vendors
· Anritsu and R&S state that 2% EVM was achievable in the test system, but not 1.5% EVM.
· The simulation requirement EVM becomes a requirement on the conformance test system.
DMRS overhead reduction
Table 3 DM-RS table for OCC4 DM-RS support for rank 3/4 SU-MIMO transmission 
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· DMRS ports 7,8,11,13 with OCC=4
· 16QAM, EPA5, 4-layer, FRC test case number TBD
RAN4#87
12 contributions ([27]-[38] in Reference) were submitted to RAN4#87 meeting and the following WF was approved:

R4-1807966
Way forward on 1024QAM demodulation and CQI tests
Source: Huawei
Decision:

Approved
Demodulation requirements under fading conditions
· For 1024QAM demodulation requirements, the test cases given in Table 2 with the common parameters given in Table 1 are identified

Table 1: common parameters

	Parameters
	Value

	Bandwidth
	10MHz

	Channel model
	EPA5

	CFI (OFDM symbol for control channel)
	1

	Duplex mode
	FDD


· For 1024QAM demodulation requirements, the candidate test cases given in Table 2 with the common parameters given in Table 1 are identified

	No.
	TM
	PMI feedback (pre-coding)
	MIMO layer 
	MCS
	Antenna config.

	1
	TM4
	Wideband PMI Feedback (PUSCH 3-1, Reporting interval =1)
	1-layer


	MCS#23 (with 52752 bits)


	4x2 Low

	2
	TM4
	Wideband PMI Feedback (PUSCH 3-1, Reporting interval =1)
	2-layer
	MCS#23 (with 52752 bits)


	4x4 Low

	3
	TM9
	Option 1: Wideband PMI Feedback 
Option 2: Per-PRG Random Precoder
	1-layer
	MCS#23 (with 52752 bits)


	4x2 Low

	4
	TM9
	Option 1: Wideband PMI Feedback 
Option 2: Per-PRG Random Precoder
	2-layer
	MCS#23 (with 52752 bits)


	4x4 Low


· Test cases for demodulation fading tests for 1024QAM

· Tx EVM: 2%

· FFS for applicability rule

SDR test

   Test parameters

· Transmission mode: TM3

· Bandwidth:10MHz
· Antenna configuration: 2 x 2 for 2-layer transmission per CC, and 4 x 4 for 4-layer transmission per CC
· MCS [TBD] for 2x2 2-layer transmission per CC, and MCS [TBD] for 4x4 4-layer transmission per CC
· CFI = 1

· Tx EVM: 2%
CQI reporting test
   Definition test
· 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
DMRS overhead reduction
Further alignment of simulation results

· DMRS ports 7,8,11,13 with OCC=4

· 16QAM, EPA5, 4-layer

· TBD FRC test case number
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.
· The introduction of new UE DL categories were agreed.
2.2.2
Completed elements of the Performance part WI
· For 1024QAM demodulation requirements, it was agreed that the TM4 and TM9 test cases will be introduced.  Most of parameters were agreed.
· The new SDR test cases were agreed except for part of parameters.
· For CSI reporting requirements, PUCCH1-0 test cases was agreed to be introduced.

· For the reduced DMRS requirements, the new 4-layer test case was agreed and the test setup was 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
Provision of 36.331 CR to RAN for approval. 36.331 CR in R2-1807712 was endorsed by RAN2 but it is not provided to RAN for approval to avoid destabilising existing frozen ASN.1 in 36.331.

Following the ASN.1 review during Q3 2018, the CR will be updated and provided to RAN#81 for approval and ASN.1 freeze.
2.3.2
Open issues of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
· For 1024QAM demodulation requirements, whether random precoding or following wideband PMI for TM9 test cases is for future discussion. The final required SNR at 70% relative throughput needs be decided.

· For SDR test cases, MCS needs further study.

· For reduced DMRS test, the required SNR needs be decided.

· For CQI test, the final test points need be decided. 
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