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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
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


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-142318
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:



    45 %

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:

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:


<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:




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-142318 endorsed by RAN #66
	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-142318
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 #67
Q2/2015
RAN #68

	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

	80bis
	80bis
	89bis
	89bis
	89bis
	87bis
	74bis
	74bis
	74bis
	74bis
	81
	81
	90
	90
	90
	88
	75
	75
	75
	75

	4
	
	
	
	
	
	
	
	
	
	4
	
	
	
	
	
	
	
	
	


	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#80
In RAN1#80 in Athens, EBF/FD-MIMO was discussed with more than 135 contributions being submitted on this topic. The progress and discussions in the meeting are summarized below:
TR

R1-150793 Text proposal for TR 36.897
Samsung, Nokia Networks - agreed
Remaining Details on Deployment Scenarios and Evaluation Methodology
Agreement:
Use following UE association metric for phase 1 evaluation on HetNet scenario with separate frequency band:
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where T and RSRPi represent index of the target cell and RSRP from cell #i, respectively. The sum of the RSRP is taken over all cells in the same frequency band to the target cell.
Agreement:
Use following agreements for beam selection impairment modelling
· Simulation assumption for served beam selection per UE should be described for performance results by companies in their contributions:

· Note:  Served beam selection per UE is needed for at least beamformed CSI-RS based schemes and virtual sectorization schemes with same cell-ID

· Example description in the contributions:

· The served vertical beam for a UE is randomly chosen among candidate beams which are within X dB CSI-RSRP difference from the beam with the highest CSI-RSRP.

· X ( {3} dB.
· Channel estimation based beam selection
Agreement:
Extend the table for the homogenous  scenario with the columns marked in green below:
	
	N=1,
M=8 
	N=2,
M=8 
	N=4,
M=8 
	N=8,
M=4 
	N=16,
M=2 

	Homogeneous @ 2 GHz 
	8TXRU
16TXRU 
	8TXRU
16TXRU 
	8 TXRU
16 TXRU
32 TXRU
64 TXRU 
	8 TXRU
16 TXRU
32 TXRU
64 TXRU 
	8 TXRU
16 TXRU
32 TXRU 


Agreement:
Companies should provide both resulting RU and offered traffic load for non-full buffer simulation results.

Update TR36.897 with adding a new row capturing offered load parameters per non-full buffer result table (based on R1-150371), including updates of Phase 1 results

Proposals for the enhancement case should be compared with a reference case at the same offered traffic load.

Agreement:

· For co-channel HetNet evaluations, 

· The sum of antenna port gain and connector loss is assumed to be 5dBi for small-cell omni-directional antenna as in TR36.819.

· Note:  The already agreed 8dBi value (agreed in RAN1#78bis) is used for small-cell directional antenna element

· Enhanced systems are evaluated at the offered traffic load, that results in RU 20%, 50%, or 70% across all the macro cells, of a reference scheme.

· This assumes the macro cell layer is more loaded compared to other layers

· For non-co-channel HetNet evaluations, 

· The working assumption for the phase 1 simulation made in email discussion [78-06] is confirmed, i.e.,

· Bias value is 2dB.

· Electric tilting value of small cell is 120 degree.

· Note:  In phase 2, optimized bias values and electrical tilting values for each company can be considered.

· For phase 2 evaluation, a same ratio of small cell UEs, i.e., 2/3, is used for baseline and enhancements.

Agreement:

Capture phase1 UL evaluation results on TR.
	Parameters 
	Proposed Values 

	Channel model & BS antenna downtilt
	Align with DL Phase 1 simulation assumptions 

	BS antenna element configurations
	[M=8, N=4, P=2, Q=8] 

	BS antenna polarization
	Cross-polarized

	UE attachment
	Align with downlink Phase 1 simulation assumptions 

	Carrier Frequency 
	2GHz 

	Network sync 
	Synchronized 

	System bandwidth 
	10MHz (50RBs) 

	UE distribution/speed/array orientation/antenna pattern 
	Aligned with DL phase 1 simulation assumptions 

	Wrapping method 
	Geographical distance based 

	Handover margin 
	3dB 

	Traffic model 
	Aligned with DL simulation assumptions except with packet size equal to 100kbytes 

	Scheduler 
	PF scheduler (considering single carrier property) 

	Receiver 
	Ideal/non-ideal channel estimation, both demodulation and sounding 

	
	Explicit intercell interference modelling    

	
	MMSE-IRC 

	Hybrid ARQ 
	Maximum 4 transmissions, CC 

	Transmission scheme 
	1xMR SIMO (MR=Q) 

	Maximum UE TX power 
	23dBm 

	Target BLER 
	10% 

	Overhead 
	2 SC-FDMA symbols per 1ms for the demodulation RS 

	
	2 SC-FDMA symbols per 5ms for channel sounding RS 

	
	8RBs for PUCCH 

	SRS configurations 
	5ms of channel sounding RS period (infinite SRS capacity) 

	
	4ms of channel sounding delay 

	Power control 
	P0=-80dBm, alpha=0.8 

	Metrics 
	Mean, 5%, 50% UPT 

	Number of Tx antenna at UE 
	1 antenna 


The companies are encouraged to bring the results for following antenna array configurations
(M,N,P, Q)= (8,4,2,16/32/64) 
Performance of Rel. 12 Downlink MIMO Using 3D-UMa and 3D-UMi Channel Models
Homogeneous scenarios
Conclusion: add a section in the TR for uplink results, and populate it when results from more companies are available.
Editor to prepare another TR update including Phase 1 results from this meeting - R1-150794, and editor will provide updated TR in RAN1 #80bis meeting.

Baseline performance
Agreement:
· Following four categories of baseline (a.k.a. implementation based enhancement) schemes are captured in TR 36.897 based on RAN1#80 contributions: 

· Category 1:  Sectorization (in one or both of vertical and horizontal domains) with different cell-ID for each sector

· Category 2:  Virtual sectorization using one or more beamformed CSI-RS resource(s) with a single cell-ID (single sector as a special case)

· Category 3:  Kronecker precoding with 2 CSI processes

· Category 4:  SRS based precoding scheme in TDD

· Detailed text for each category is written by Rapporteurs based on inputs from email discussion [79-08], including:

· Set of numbers of TXRUs

· TXRU virtualisation (if any)

· CSI-RS to TXRU mapping

· Number of CSI-RS processes

· etc

Continue discussion until RAN1 #80bis meeting to develop the more detailed text for the TR, and detailed text will be provided by rapporteur in his TP

· Companies are encouraged to provide/update the corresponding results under the categorized implementation based enhancement schemes until RAN1#80bis.

Agreement:
· To capture simulation results in the TR,
· Phase-1 simulation results can be revised until RAN1#80bis both for homogeneous and heterogeneous scenarios for DL and UL
· Phase-2 simulation results 
· A)Implementation based enhancement schemes

· Description of schemes and results to be submitted until RAN1#80bis

· High-level description of schemes to be captured in the TR based on RAN1#80 contributions – (e.g. see R1-150778)

· Detailed description of schemes and simulation assumptions to be captured in excel sheet form and referenced in the TR. Revision of excel sheet R1-150750 (from [79-08]) allowed until RAN1#80bis

· Simulation results to be captured in the TR after RAN1#80bis

· B)Specification enhancement schemes

Email discussion of updating excel sheet R1-150750 until 30th March.
Potential Enhancements Targeting 2D Antenna Array
CSI-RS and feedback enhancements

Agreement:
· “High level categories” (sections for the TR) agreed in principle: 

· Potential CSI-RS and feedback enhancements

· Enhancements related to beamformed CSI-RS-based schemes

· Enhancements related to non-precoded CSI-RS-based schemes

· Enhancements related to schemes based on hybrid beamformed CSI-RS and non-precoded CSI-RS

· Enhancements related to non-codebook based CSI reporting for TDD

· Enhancements related to SRS
Agreement:

· Potential CSI-RS enhancements related to the number of NZP CSI-RS ports for further evaluation (to be captured in the TR):

· For non-precoded CSI-RS, prioritize on antenna port number per CSI-RS resource of 16, 32, 64 for performance evaluations
· Note: It is not a prioritization of CSI feedback scheme and CSI feedback scheme of 2, 4, 8 CSI-RS ports can be considered 
· Increasing the maximum number of NZP CSI-RS ports (>8) for >8 TXRUs per CSI process

· Number of non-precoded CSI-RS ports per CSI-RS resource which is a multiple of 2, e.g. 10

· Note: one CSI-RS port may be mapped onto one or more than one TXRUs

· Note: Another constraint given by SID is the number of TXRUs equals to 8, 16, 32, 64
· Number of beamformed CSI-RS ports per CSI-RS resource can be flexible
DM-RS enhancements
Conclusion:

· Companies are encouraged to give performance evaluations for higher order MU-MIMO with FTP traffic model focusing on following alternatives until RAN1 #80bis meeting

· Alt. 1: 12 DM-RS REs with OCC = 4 for up to total 4 layers per scrambling sequence

· Alt. 2: 24 DM-RS REs with OCC = 2 for up to total 4 layers per scrambling sequence

· Alt. 3: 24 DM-RS REs with OCC = 4 for up to total 8 layers per scrambling sequence

· Alt. 4: DM-RS estimation accuracy improvement by advanced receiver assuming interference channel estimation

· Alt. 5: Larger PRG size

· Note that other possible alternatives are not precluded

· Note that combination of multiple alternatives can be considered

· Companies should model DM-RS channel estimation error and should clarify detailed assumptions in their contributions

· Companies should model interference covariance estimation matrix for DM-RS channel estimation and should also clarify detailed assumptions in their contributions

· Note that it is quasi-orthogonal between two scrambling groups which should be modelled in channel estimation error modelling

For these enhancement scheme should be compared with Rel-12 LTE scheme with two scrambling sequences or one scrambling sequence
Agreement:
	Parameter
	Value

	Scenarios
	3D-UMa (ISD 200m), 3D-UMi

	Frequency
	2GHz

	Bandwidth
	10MHz (50RBs), 
Note: PRG size for the baseline may be chosen for other BW

	eNB Antenna configurations
	(M,N,P, Q)=(8,4,2,8/16/32/64)
Cross-polarization: +/-45 degrees

	UE configurations
	Speed:  3km/h

	
	2 Rx with X-polarized: 0/+90 degrees
Pol model: aligned with phase 1

	Scheduler
	PF 

	Traffic load
	FTP-1 RU:  20%, 50%  70% (Note: for baseline  
scheme)
Optional: Full Buffer

	Number of UEs per cell
	15  for optional full buffer traffic model

	Transmit Mode
	Dynamic SU/MU: rank-adaption
Up to 2 layers for each UE

	Receiver
	Non-Ideal DMRS channel estimation and interference estimation 

	
	MMSE-IRC receiver aligned with phase 1

	Hybrid ARQ
	Maximum 4 transmissions

	CSI Feedback 
	Non ideal CSI feedback and non-ideal CSI-RS channel estimation and non-ideal interference estimation

	Overhead
	3 symbols for DL CCHs, 2 CRS ports and DM-RS with 12 or 24 REs per PRB depending on the alternative enhancement scheme

	UE attachment
	Based on RSRP from CRS port 0 aligned with Phase-1

	Wrapping method
	Geographical distance based
Optional: radio distance based

	Handover margin
	3 dB


· Note1: The companies are encouraged to provide the details of mapping scheme (antenna elements to TXRU) and the corresponding down-tilt in the contribution         

· Note 2: the simulation in other scenarios(e.g., 20MHz, small cell) and other antenna configurations are encouraged

· Note3: non-ideal CSI feedback is up to each company, and it is assumed that the same CSI feedback is used both baseline and enhancement scheme

RRM measurement enhancements
Conclusion:

· Continue discussion on RRM measurement enh. until RAN1 #80bis meeting  whether to enhance the RRM measurement both for connected and idle modes, e.g., CSI-RS based

· Further study should consider any impact on CRS based channels, e.g., PDCCH, PBCH, paging, and SIB

· Any enhanced proposal should not impact to a legacy UE RRM measurement behaviour

Others
Conclusion:

Companies are encouraged to consider R1-150829 for evaluation of potential TDD enhancements

· Potential TDD enhancements for EBF/FD-MIMO:

· SRS enhancements

· Increase number of combs

· Extend SRS to more resources (e.g. DMRS or PUSCH resources)

· Precoded SRS

· 4Tx antenna switching

· CSI feedback without PMI

· CQI based on beamformed CSI-RS

· RI feedback

· Other enhancements are not precluded. 
Agreement:

· Agreed R1-150867
· Each company should provide detailed assumptions including power control parameter settings (e.g., alpha, P0) in a contribution.

· Note that example of power control setting parameters were existed in R1-144943

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 (Number of TXRUs for evaluation is 8, where each TXRU is connected to an antenna port and the antenna ports constitute a horizontal array).

· Completed but can be revised
· Identify potential enhancements required for implementing the SU/MU-MIMO transmission schemes that would provide the identified performance benefits including
· Identification of potential enhancements at high level completed
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
· 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.
· Initial results available
· Evaluate potential enhancements required for implementing the SU/MU-MIMO transmission schemes that would provide the identified performance benefits
· Initial results available
· Investigate whether additional methods are needed to ensure common channel coverage, cell/point selection and/or RRM measurement reliability.
· Initial study available
· Develop design principles for the identified techniques and identify potential specification impact
· Initial study available
2.3.2
Open issues of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
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