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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

	67
	SI started
	RP-150496
	0%
	December 2015
	
	

	68
	RP-150857
	RP-150496
	30%
	December 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-140500
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:



   30%
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:

30%










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:

SI does not commence until RAN#67

1.2.2
Estimated completion date of the work/study item
This SI is planned to be 100% complete in:

     December 2015


which is:
RAN #70
The Core part WI is planned to be 100% complete in:


   XXX


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


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

   XXX


which is:
RAN #XX

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




1.2.3
Future time budget situation (not applicable to RAN5 WIs/SIs)
	Any time units modified in this section compared to
RP-150496 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
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	R2L
	R2U
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	R3
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	R4RF
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	R4RD Perf
	R1L
	R1U
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	R2J
	R3
	R4RF
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	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
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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 #80bis
RAN1 #80bis made the following progress which was also captured in TR 36.859 v0.2.0 (R1-153638):
· Agreements on targeted deployment scenarios for evaluation

· Targeted deployment scenarios for MUST study include
· MUST Scenario 1: Homogeneous network with macro cells only
· MUST Scenario 2: Heterogeneous network with separate-frequency deployment between macro cells and small cells
· FFS uniformly distributed or clustered small cells
· FFS whether or not co-channel deployment should be further evaluated
· FFS which/whether scenario(s) are mandatory/optional for evaluation
· No network coordination is assumed in above deployment scenarios
· FFS whether or not to prioritize MUST Scenario in the study and if so, which scenario to be prioritized
· Agreements on targeted physical channels for evaluation

· PDSCH

· FFS PMCH

· Agreements on targeted intra-cell interference scenarios for evalution
· Up to two superposed data layers from two co-scheduled UEs per spatial layer (or beam) are considered in this study
· FFS maximal number of spatial layers (or beams) in a cell considered in this study
· Evaluation methodology
· Working assumption on traffic model
· FTP model 1 with high traffic load cases should be used
· Resource utilizations of 60 and 80% should be assumed for the packet sizes of 0.1 Mbyte and 0.5 Mbyte
· Companies should provide detailed results such as a ratio of offered load v.s. served traffic load (ref. LAA TR)
· Companies are also free to submit full buffer traffic model results
· RAN1 will not draw conclusions of performance gains from full buffer traffic model results
· Conclusion on traffic model
· Study to introduce new traffic model(s) based on existing packet-based traffic model(s) based on real deployment(s) considering the number of UEs and packet sizes
· Agreements on other issues
· For the evaluation of multiuser superposition transmission, the following cases are at least studied
· Transmissions to superposed UEs use the same transmission scheme
· FFS: mixed transmission scheme cases
· The same precoder for the superposed UEs is considered
· The case when rank1 precoder vector for UE1 is v1,1 and rank2 precoder matrix for UE2 is [v2,1 v2,2] and  v1,1 = v2,1  is also considered as the same precoder case
· Although this does not preclude different precoder case, companies should provide detailed assumption for different precoder case, e.g., availability of the other UE’s precoder information and receiver assumptions, etc.
· For 2x2 antenna configuration, SU/[MU]-MIMO is considered as the baseline performance
· For 4x2/4x4 and [8x2] antenna configurations, SU/MU-MIMO is considered as the baseline performance
· For receiver assumption:
· For inter-cell interference suppression, FFS
· For inter-stream interference suppression, FFS
· FFS which TM is applied to which antenna configuration
· The same receivers for inter-cell interference suppression and for inter-spatial layer interference suppression should be considered to both baseline and MUST
· The following receiver studied in Rel-12 NAICS should be used as candidates for superposed UE’s interference suppression as the starting point
· For the CWIC,
· L2S mapping based on hard CWIC is used as the starting point

· Assumptions including resource alignment between superposed UEs, detailed receiver assumptions and rate matching alignment between superposed UEs should be provided by companies

· The other assumptions, e.g.,  HARQ, channel estimation, blind detection, etc., should be provided by each company

· For the symbol level IC/R-ML,
· L2S mapping for multiuser superposition transmission should be further investigated

· Resource alignment between superposed UEs is not necessarily assumed

· The other assumptions, e.g.,  HARQ, channel estimation, blind detection, etc., should be provided by each company
· Link to system modeling for MUST evaluation in R1-152394
· Further details of evaluation assumptions for MUST in R1-152403
· Link-level simulation in R1-152395
RAN1 #81
RAN1 #80bis made the following progress which was also captured in TR 36.859 v0.2.0 (R1-153638):
· Agreements on targeted deployment scenarios for evaluation
· MUST Scenario 3: Heterogeneous network with same-frequency deployment between macro cells and small cells
· For heterogeneous deployment scenario(s), small cells are uniformly distributed within a macro cell geographical area
· No consensus regarding prioritizing the 3 scenarios. Can be revisited later if deemed necessary
· Conclusion on targeted physical channels for evaluation

· There are different understandings regarding whether or not MUST for PMCH is part of the SID
· Subject to future RAN plenary approval of change to “MUST SID scope” to include superposition of PMCH and PMCH, RAN1 can start an future email discussion on evaluation assumptions of superposition of PMCH and PMCH
· Possible future email discussion schedule is
· From 22th June to 30th June  - Peikai (Mediatek), Frank (Huawei)
· Huawei will provide an initial evaluation assumption on 22th June based on R1-153511
· Agreements on targeted intra-cell interference scenarios

· N-Tx eNB supports up to N spatial layers within a cell
· Definition: for generalization, the case when rank-K1 precoder matrix for UE1 is [v1,1, …, v1,K1] and rank-K2 precoder matrix for UE2 is [v2,1, …, v2,K2] and {v1,a1 = v2,b1, … , v1,aK = v2,bK}, where 1 ≤ aj ≤ K1, 1 ≤ bj ≤ K2 and K ≤ min(K1, K2), is considered as using the same spatial precoding vector
· Note:
· Generally, it is an open issue regarding whether or not UE is transparent to some information related to MUST operation
· Evaluation methodology
· Agreements on UE receiver assumptions
· In baseline scheme,
· MMSE-IRC is assumed for inter-cell interference suppression
· Either MMSE-IRC or R-ML/SLIC is assumed for inter-spatial-layer interference suppression for MU-MIMO, and both MMSE and R-ML/SLIC are assumed for inter-spatial-layer interference suppression for SU-MIMO
· This means the above two receiver types are required for evaluations for the SU-MIMO case
· FFS how to compare the baseline scheme vs. MUST scheme
· Each company should describe UE receiver assumptions in MUST scheme
· As an example, in MUST scheme,
· For all users, MMSE-IRC is assumed for inter-cell interference suppression
· For MUST near-users the following is assumed
· Either SLIC/R-ML or CWIC for intra-spatial-layer interference cancellation
· Either MMSE-IRC or R-ML/SLIC is assumed for inter-spatial-layer interference suppression for MU-MIMO, and both MMSE and R-ML/SLIC are assumed for inter-spatial-layer interference suppression for SU-MIMO
· For other users, MMSE-IRC is assumed for inter/intra-spatial-layer interference suppression
· Agreements on system-level evaluation
· Baseline scheme is defined as follows
· 2x2: CRS-based SU-MIMO transmission schemes
· Other antenna configurations: DMRS-based SU/MU-MIMO transmission schemes with dynamic switching

· Release 12 dual codebook is used for 4Tx

· Baseline and MUST schemes should be compared under the same packet arrival rate corresponding to the targeted RU for the baseline scheme

· For MUST evaluation, system-level performance metrics should include

· 5/50/95%ile and mean user perceived throughput (UPT)

· Ratio of served cell throughput over offered cell throughput

· Each company should provide the following information together with system-level results

· Throughput and/or BLER versus SNR curves using link-level simulation and link-to-system mapping for the validation of link-to-system mapping 

· Detailed method of link-to-system mapping applied in the system-level evaluation

· Including blind detection if used

· Assumptions on CSI feedback and network assisted signaling

· Packet arrival rate and resource utilization

· High-level criteria for user selection and scheduling

· Agreements on antenna configurations for evaluation
· Mandatory:  2Tx/2Rx, 4Tx/2Rx 

· Optional: 4Tx/4Rx, 8Tx/2Rx

· Agreements on UE speed for evaluation

· Outdoor UEs: 

· Case 1: 3 km/hr

· Case 2: 60 km/hr

· Imperfection due to Doppler effect should be considered for Case 2

· Indoor UEs: 3 km/hr
· Agreements on other issues
· Summary of system-level evaluation assumptions for MUST in R1-153626
· Link-level simulation in R1-153547
· Observation on traffic model
· The following options have been proposed for MUST performance evaluation to increase the number of active users per cell

· Option 1: FTP model 3 with file size of 0.1Mbyte, mixed with

· VoIP traffic (e.g., mixed traffic model in LAA)

· FTP model 3 with small packet file size, FFS of exact sizes

· Option 2: Traffic model with mixed services of FTP and mobile video

· FFS traffic ratio, traffic pattern, packet size etc. for mobile video services

· Option 3: FTP model 1 with 20 MHz system BW

· Option 4: FTP model 1 with increasing RU (e.g., more than 90%)

· Other options are not precluded

· Continue study of new/updated traffic model

· Conclusion on candidate multiuser superposition transmission schemes
· Companies are encouraged to provide their own superposition coding transmission schemes (including receiver and high-level description of signaling schemes) to be captured in TR until RAN1#82 meeting

· Companies are recommended to evaluate performance of multiuser superposition schemes with and without Gray mapping until RAN1 #82 meeting
· Observation on candidate multiuser superposition transmission schemes
· Following schemes are proposed in this meeting

· Multiuser superposition schemes without Gray mapping (in R1-153333, R1-152652)

· Multiuser superposition schemes with Gray mapping (in R1-153333, R1-152974, R1-152762, R1-152493, R1-152806, R1-152493, R1-153058)

· Other scheme is not precluded in future RAN1 meeting

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
· Targeted deployment scenarios for evaluation
· Targeted intra-cell interference scenario for evaluation

· Evaluation methodology

· UE receiver assumptions for evaluation

· System-level evaluation assumptions

· Link-level evaluation assumptions

· Documentation of targeted deployment scenarios and intra-cell interference scenarios for evaluation

· Documentation of UE receiver assumptions and system-level/link-level evaluation assumptions
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
·  Identify and study possible enhancements of downlink multiuser transmission schemes within one cell

· Investigate the potential gain of schemes enabling the simultaneous transmission of more than one layer of data for more than one UE without time, frequency and spatial separation (i.e. in the same beam over the same REs) over the existing Rel-12 techniques.

· Identify required standard changes needed to assist UE intra-cell interference cancellation or suppression for the objectives listed above
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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