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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

	65
	WI/SI started
	RP-141644
	0%
	June 2015
	
	

	66
	RP-141822
	RP-141831
	30%
	June 2015
	
	

	67
	RP-150346
	RP-141831
	45%
	June 2015
	
	

	
	
	
	
	
	
	


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-150518
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:


XXX %








RAN4 Perf. part:

XXX %








RAN5 Testing part:

XXX %








SI:



 100 %

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:

XXX%










RAN WG3:

XXX%











RAN WG4:

XXX%










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:



    June 2015
which is:
RAN #68
The Core part WI is planned to be 100% complete in:





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



which is:
RAN #XX
The Testing part WI is planned to be 100% complete in:




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)
	Any time units modified in this section compared to
RP-150518 endorsed by RAN #67
	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-150518
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 #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

	
	
	
	
	
	
	
	
	
	


	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

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


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
RAN WG1#80bis
In RAN1#80bis in Belgrade, EBF/FD-MIMO was discussed with 213 contributions submitted on this topic. The progress and conclusions in the meeting are summarized below:
TR related and general:
R1-151905
TP for TR36.879
Nokia Networks, Samsung

Mark Harrison to send suggested edits for section 6.1 on the RAN1 reflector. Reach consensus offline by Thursday.

Include headings and sub-headings in section 6.2, but no text within that section for now. 

R1-152426
TP for TR36.879
Nokia Networks
R1-151920
Channel reciprocity modelling for FDD
Ericsson

Agreement: 

· Capture the model in the TR as an example that may be used; companies can then state whether they have used this model or something else.

· Include some text to explain the motivation/intuition behind the model, including if possible a reference - R1-152238 – contents of slides 4 and 5 to be included in next update of TR. 
R1-152393
TP for TR36.897

Samsung

R1-152426 and R1-152393 was agreed.
Phase-1 evaluation:
R1-151906
Summary of email discussion [80-06] phase-1 results
Nokia Networks
Update on R1-152239 (Bishwarup), including statistics plus info on λ definition (see below – companies to provide details of definition used to Bishwarup by lunchtime Wed)
R1-152234
WF on offered traffic load for HetNet
LG Electronics, NTT DOCOMO, Nokia Networks 
Agreement: 

Companies should provide details of the definition of λ that they have used for hetnet evaluations. (i.e. no change of results, nor recalculation of λ)

Baseline performance

R1-151909
Summary of email discussion [80-05] baseline xls
Nokia Networks
Agreement: Include reference to R1-151909 in the TR. 

Conclusion: 

Bishwarup to circulate a template to capture the Baseline results in a table per configuration.

Companies to provide their best result for each antenna configuration for each category. 

Agreement: 

· For FDD:

· Use Cat 2 as default baseline for enhancement schemes

· Companies can optionally also provide enhancement scheme results relative to Cat 3 

· For TDD, use Cat 4 as baseline. 

Discuss offline how the relative performance can be captured compared to Phase 1. 
R1-152350
WF on Performance Comparison to be captured in the TR
ZTE, CMCC, Nokia Networks, Samsung, NTT DOCOMO 

Revision of R1-152320
Agreement:

· The following performance comparisons are captured in the TR with both absolute and relative results:

· To compare between a baseline case and a standard enhancement case, simulation results of the enhancement case should be provided at the same offered traffic load corresponding to high, medium and low load cases (i.e. RU ≈ 70%,50%,20%) of the baseline case.
· Comparisons should be for at least the same number of TXRUs and same antenna configuration

· Comparisons can also be included where the antenna configuration is the same but the enhancement case has a larger number of TXRUs. 

CSI-RS and feedback enhancements
R1-152235
WF on potential CSI-RS enhancements
LG Electronics, CATT, Nokia net., Sony

Conclusions:

· Companies are encouraged to provide analysis/evaluation results and detailed design proposals, whose observation(s) may or may not be included in the TR.
· Example issues of encouragement in RAN1 #81 meeting are as follows

· Issues to be studied, depending on a CSI feedback scheme, e.g.,

· For non-precoded CSI-RS  based schemes,

· CSI-RS coverage aspects related to CSI-RS reuse pattern

· CSI-RS coverage aspects related to CSI-RS power boosting

· Impairments related to TDM of REs from >2 OFDM symbols, e.g., phase drifting
· Codebook design

· Study ways to support more than 8 CSI-RS ports

· For beamformed CSI-RS based schemes, including hybrid beamformed CSI-RS based schemes,

· Beamforming change on UE-dedicated CSI-RS resource

· CSI-RS resource switching for channel measurement

· Aperiodic beamformed CSI-RS (pooling of CSI-RS resources)
· CSI feedback related to hybrid beamformed and non-beamformed CSI-RS

· Study on the number of beamformed CSI-RS resources
· Impact of increased number of CSI-RS ports and resources on legacy Rel-8/9/10 UEs not supporting muting
· Study the impact of required number of CSI processes

· UE complexity (e.g., memory storage requirement)
· Channel measurement and interference measurement

R1-152317
WF on CSI Feedback Enhancement  Description for EBF/FD-MIMO 
Samsung, Ericsson, Huawei, HiSilicon, LG Electronics, ZTE , AT&T

R1-152312
Summary of Beamformed CSI-RS based schemes
CATT, CATR, CMCC, NTTDOCOMO, Nokia Networks, ZTE, LG Electronics, ALU, ASB, Potevio, INTERDIGITAL, Qualcomm, China Telecommunications, Sony

R1-152324
Classification of Beamformed and Hybrid CSI-RS based Enhancement Schemes

Samsung, Ericsson, Huawei, HiSilicon

· Try to prepare one merged WF until Thursday, and starting points of merged WF are R1-152312, R1-152317, and R1-152324 – Rakesh (CATT) and Eko (Samsung)

· For non-precoded CSI-RS based schemes, beamformed CSI-RS based schemes, and hybrid CSI-RS based scheme

Agreement:

Definitions for TR: 

· Non-precoded:
· This category comprises schemes where different CSI-RS ports have the same wide beam width and direction and hence generally cell wide coverage. 

· Beamformed:
· This category comprises schemes where (at least at a given time/frequency) CSI-RS ports have narrow beam widths and hence not cell wide coverage, and (at least from the eNB perspective) at least some CSI-RS port-resource combinations have different beam directions. 

· Note that further fine-tuning of these definitions can be further discussed. 

· FFS how/if CDD-type schemes are categorized according to the above definitions. 

· FFS how hybrid non-precoded/beamformed schemes will be defined according to the above definitions. 

R1-152292
WF on CSI feedback without PMI for TDD
ZTE, CMCC, CATT, CATR

Conclusions:

· The following enhancements related to non-codebook based CSI reporting for TDD can be considered:
· Two schemes of CSI feedback (including RI and CQI) without PMI 

· RI and CQI based on beamformed CSI-RS

· RI based on long term non-precoded CSI-RS.  CQI based on short term beamformed CSI-RS

· Capture the evaluation results under this category in the TR.

· Other enhancements are not precluded. 
· Companies are encouraged to bring evaluation results for enhancements on CSI feedback without PMI for TDD until RAN1 #81 meeting
R1-152319
WF on enhancements on SRS capacity
ZTE, CATR, CMCC, Huawei, HiSilicon, NTT DOCOMO

Conclusions:

· Companies are encouraged to bring additional/updated evaluation results for SRS enhancements until RAN1 #81 meeting
· Capture evaluation results with detailed description on the SRS enhancement schemes under the category of SRS enhancements in the TR.  How to capture is FFS.
· To capture it in TR, need to clarify detailed SRS enhancement schemes for above 4 results
R1-152365
WF on potential SRS enhancements for EBF/FD-MIMO
Huawei, HiSilicon, CATT, CMCC, ZTE, CATR, Sony, ALU,ASB
Agreements:
· Capture the following contents in TR:
    Potential SRS enhancement schemes for capacity and channel estimation accuracy are considered
· Transmitting SRS on unused PUSCH DMRS resources
· Transmitting SRS on PUSCH resources 
· Increasing number of combs
· 4Tx SRS switching transmission
· Precoded SRS
· Increase the number of UpPTs SC-FDMA symbols for SRS
R1-152364
WF on capturing CSI-RS enhancement
ALU, AT&T, CHTTL, DT, Ericsson, ETRI, Huawei, HiSilicon, Interdigital, Intel, ITL, KT, LGE, NEC, NVIDIA, Samsung, Telecom Italia, WILUS, ZTE

Also supported by ITRI

Agreements:
· The contents for non-precoded CSI-RS enhancement, beamformed CSI-RS enhancements, and hybrid of non-precoded and beamformed CSI-RS enhancement are captured in the TR with a sufficient level of details
R1-152425
Merged WFs on CSI reporting
Ericsson, Samsung, LG Electronics, LG Uplus, Huawei, HiSilicon, ZTE, KT, ITRI, Interdigital, Deutsche Telekom, China Telecom, China Unicom, AT&T, Telecom Italia, ITL, ITRI, NTT DOCOMO, Qualcomm, Nokia Networks

Agreements:

Agreed in principle, and email approval of TP for TR36.897 until 7th May (rapporteur will submit a draft TP around 27th April)
DM-RS enhancements
Conclusions:
· Interested companies should also provide following results until RAN1 #81 meeting at least considering mandatory assumptions (optional assumptions can be also assumed)

· SU-MIMO only performance
· Rel-12 DM-RS performance
· CDF of intra-cell interference power / (inter-cell interference power + noise power) before IRC

RRM measurement enhancements:

Working assumption:

· Rel-12 DRS-based RRM measurement can be reused for EBF/FD-MIMO

FFS: Configurable periodicity, the number of reported CSI-RS based RSRPs
RAN WG1#81
In RAN1#81 in Fukuoka, EBF/FD-MIMO was discussed with 218 contributions submitted on this topic. The progress and conclusions in the meeting are summarized below:
TR related and general:
R1-152875
TP for TR36.897
Samsung
Endorsed in R1-153536 as v0.4.0 
R1-153631
TR36.897 v0.4.1

Samsung
Endorsed as v1.0.0 in R1-153674 with following updates

· Change the excel sheet about the label of the results from 6.2.1.1 to 6.2.1.2, source 1, and change corresponding tables and figures in the TR

· For TR, 

· In Tables 7.2.2.1.2-1 and 7.2.2.1.2-4, change the number of TXRU of the 5x3  and 1x5 arrays, from (M, N, P, Q) = (5,3,2,16) and (1,5,2,16) to (M, N, P, Q) = (5,3,2,30) and (1,5,2,10)
· In Figure 7.2.2.1.2-1, change the Q=32 figure to Q=16 figure

· Add Figure 7.2.2.2-1 from R1-153592

R1-153640
Proposal on convention for 2D antenna element numbering
Ericsson
R1-153640 was agreed.
Agreements: 

Conclusions for TR (Section 9)

· Non-precoded, beamformed and hybrid CSI-RS based schemes demonstrate significant throughput gain in realistic non-full buffer traffic models over the best baseline using implementation based enhancements in many scenarios 

· The best choice between these schemes may depend on factors including the number of TXRUs

· Non-codebook based CSI reporting is beneficial for EB/FD-MIMO compared to the best baseline using implementation based enhancements.

· SRS enhancement is beneficial for EB/FD-MIMO compared to the best baseline using implementation based enhancements.

· From the performance perspective, DMRS enhancements are beneficial for EB/FD-MIMO.

Baseline performance:
R1-153634
6.2.5.1 Summarizing baseline results
Nokia net.
Agreements:

Agreed pages 2 and 3 in R1-153634

CSI-RS and feedback enhancements - general:
R1-153632
TP on Codebook Subset Restriction and Reduced Feedback for TR36.897
Samsung
Agreements:

· TP for section 6.2.1.1 (beamformed CSI-RS) of TR36.897
Reducing CSI feedback payload size and/or restricting the set of beam directions in a UE-specific manner may be considered. Codebook subset restriction (CSR) configured in a UE-specific manner may be used for this purpose. In addition, CSI reporting without PMI and/or RI may be considered for open-loop transmit diversity schemes. 
· TP for section 6.2.1.2 (non-precoded CSI-RS) of TR36.897
Reducing CSI feedback payload size and/or restricting the set of beam directions, i.e. PMIs, in a UE-specific manner may be considered. Codebook subset restriction (CSR) configured in a UE-specific manner may be used for this purpose. In addition, CSI reporting without CQI or short-term PMI, may be considered for open-loop transmit diversity schemes.
R1-153621
WF on observations for CSI enhancements
Samsung, CATT, Intel, Ericsson, Qualcomm
Agreements: 

The following points are to be included in a new section 8 in the TR (note that Conclusions become Section 9):

“Considerations on potential CSI-RS and Feedback Enhancements”
· Considerations for beamformed CSI-RS based enhancements:

· Increased CSI-RS coverage may be achieved by using EB/FD MIMO beamforming 

· Existing NZP-CSI-RS resources and codebooks may be reused to support EB/FD MIMO

· Has potential to support different EB/FD MIMO antenna arrays at the eNB including TXRUs > 64 (although only rectangular arrays up to 64 TXRUs have been studied)
· May support EB/FD MIMO beamforming for SU-MIMO rank > 2 
· Similar UE complexity for CSI measurements may be maintained as in Rel-12
· Considerations on non-precoded CSI-RS based enhancements:

· 3D MIMO channel measurements for CSI is available at the UE, i.e. all eNB antennas or ports can be measured at each UE antenna

· LTE implicit CSI feedback framework may be extended to support FD MIMO 

· High rank SU-MIMO is supported by codebook design 

· Implicit CSI feedback is sufficient for the eNB to determine DL precoder. 

· Similar UE complexity for CSI calculation may be maintained as in Rel-12 by codebook design. 

· Considerations for hybrid CSI-RS based schemes (in addition to those above):

· CSI-RS overhead reduction for larger number of TXRUs

· Facilitate determining the beamforming weight for beamformed CSI-RS

· Similar UE complexity for CSI measurements may be maintained as in Rel-12
Agreed Slides 3 and 5 in R1-153588 with the following modifications:
· Two plots (i.e. for mean UPT and 5%ile UPT) for each number of TXRUs and one table for each (M, N, P, Q)
· Capture performance evaluation results of HetNet scenarios

· Capture performance evaluation results of hybrid schemes by using a similar format of SRS

R1-153596
WF on CSI-RS enhancements
LG Electronics, CATR, CATT, Ericsson, ETRI, Huawei, HiSilicon, ITRI, KT Corp., LG Uplus, Nokia Networks, Samsung, Sony Corporation, ZTE

Agreements:

· Agreed page 4 in R1-153596 with following update

· Approaches 1, 2, and 3 are not exclusive and may be combined. Some of these approaches may be applicable to the existing schemes in section 6.2.1.1 and 6.2.1.2.
· Agreed page 5 in R1-153596 with following update

· CSI-RS enhancements comprise schemes to support NZP CSI-RS resources whose number of antenna ports is not supported in Rel-12, and/or schemes to support multiple NZP CSI-RS resources for a CSI process with a total number of antenna ports that may be different from those supported in Rel-12. Examples of a number of antenna ports per CSI process or per CSI-RS resource that is not supported in Rel-12 include 12,16,32, and 64.

· For TDD, CSI-RS transmission in DwPTS may be considered.

· Agreed page 6 in R1-153596 

Non-precoded CSI-RS-based schemes:

R1-153587
Way forward on flexible framework for non-precoded CSI-RS
Ericsson, Kathrein-Werke KG, AT&T, Deutsche Telekom, Verizon
Agreements:

· Capture in the TR 36.897, Section 6.2.1.2:

· An FD-MIMO CSI feedback framework that includes support for the cases when the number of non-precoded CSI-RS ports is not constrained to a power of two is beneficial for FD-MIMO. The benefits comes in terms of antenna design flexibility and to easier fulfill antenna specific requirements such as gain, beamwidth etc. 
Non-codebook based CSI reporting for TDD:

R1-153600
WF on non-codebook based CSI reporting enhancements
ZTE, CMCC, CATR, Nokia Networks, CATT
Agreements:

· Agreed R1-153600 with following updates

· Page 3:

In this category, the following schemes may be considered:

· Beamformed CSI-RS based CQI/RI - Reporting CQI and/or RI RI and CQI derived from measuring beamformed CSI-RS.  Beamformed CSI-RS can be cell specific or UE specific.

· Hybrid CSI-RS based CQI and RI - Reporting RI derived from measuring non-precoded CSI-RS, and CQI derived from measuring beamformed CSI-RS where non-precoded CSI-RS is transmitted at a lower rate than beamformed CSI-RS

· Page 4:

· Delete full queue result

· Page 5:

· Delete followings

· Capture the following conclusion in the TR:

· Non-codebook based CSI reporting is beneficial for FD-MIMO.
SRS:
R1-153452
WF on SRS enhancements

CMCC, ZTE, Huawei, HiSilicon, CATT, CATR, Samsung, Sony, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, Nokia Networks, Ericsson

R1-153452 was agreed.
DM-RS enhancements:

R1-153592
Proposal for DMRS enhancements in EBF/FD-MIMO
Huawei, HiSilicon, Nokia, Samsung, CMCC, Telecom Italia, NEC, CATR, Sony, China Unicom, Intel, ZTE, ITRI, LGE, Ericsson,

Also supported by LG Uplus, China Telecom, NTT DOCOMO
Agreements:

· Agreed R1-153592 with following update in page 7

· DMRS enhancements provide  [-6.03% , 57.68%] and [-4.74%, 102%] cell-average and cell edge performance gain respectively across all of the scenarios
· For full buffer, the range of performance gain is [-6.03%, 57.68%] and [-4.74%~21.04%] for cell-average and cell edge respectively
· For FTP, the range of performance gain is [-3.17%, 17%] and [-4.1%~102%] for cell-average and cell edge respectively
· Note that some of results are based on ideal CSI knowledge at eNB
RRM measurement enhancements:

Agreements:

· Working assumption made in RAN1#80bis is confirmed with following clarifications for the FFS points.

· The following texts are captured in Section 6.2.3:

· Rel-12 DRS-based RRM measurement can be reused for EBF/FD-MIMO.

· It is observed that no enhancement is necessary for RRM measurements, at least for cell association, for supporting FD-MIMO.
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
· Identify antenna configurations for 2D antenna arrays with {8, 16, 32, 64} TXRUs and evaluation scenarios, including homogeneous and heterogeneous scenarios, for feasibility study, taking into account the outcome of 3D channel model SI.
· Evaluate the performance of Rel-12 downlink MIMO (including both SU- and MU-MIMO) using 3D-UMa and 3D-UMi channel models.
· Evaluate performance benefits of standard enhancements targeting two-dimensional antenna array operation (including a single column of cross-poles) using 3D-UMa and 3D-UMi channel models, taking into account the discussion and findings of the 3D channel model SI.
· Identify/evaluate potential enhancements required for implementing the SU/MU-MIMO transmission schemes that would provide the identified performance benefits
· Investigate whether additional methods are needed to ensure common channel coverage, cell/point selection and/or RRM measurement reliability.
· Develop design principles for the identified techniques and identify potential specification impact.
2.2.2
Completed elements of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
· xxx

· xxx

· xxx

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
· xxx

· xxx

· xxx

2.3.2
Open issues of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
· xxx

· xxx

· xxx
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