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1	Work plan related evaluation
	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.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
	NOTE: Agreements and Open issues impacted cross-TSG aspects shall be explicitly highlighted
2.1	RAN1
2.1.1	Agreements

RAN1#94:
· Capture Section 2 and Annex in R1-1809974 into TR38.812.
· The following table for computation complexity analysis of the receiver as the starting point, entries can be updated till RAN1#94bis. 
Table I	 Template of Receiver Computation Complexity breakup 
	Receiver component
	Detailed component
	Computation in parametric number of usages, O(.) analysis, [impact factor]

	
	
	Receiver type 1
	Receiver type 2
	…

	Detector

	UE detection 
	
	
	

	
	Channel estimation
	
	
	

	
	Rx combining, if any
	
	
	

	
	Covariance matrix calculation, if any
	
	
	

	
	Demodulation weight computation, if any
	
	
	

	
	UE ordering, if any
	
	
	

	
	Demodulation, if any
	
	
	

	
	Soft information generation, if any
	
	
	

	
	Soft symbol reconstruction, if any
	
	
	

	
	Message passing, if any
	
	
	

	
	Others
	
	
	

	Decoder
	LDPC decoding
	
	
	

	Interference cancellation
	Symbol reconstruction(Including FFT operations for DFT-S-OFDM waveform), if any
	
	
	

	
	LLR to probability conversion, if any
	
	
	

	
	Interference cancellation
	
	
	

	
	LDPC encoding, if any
	
	
	

	
	Others
	
	
	


· The impact factor is to be estimated based on the analysis of computation, memory size, hardware and software implementation, etc. 
· If/How and which entries are to be combined/compared in order to get the total complexity estimate is FFS. 
· Companies may provide the impact factor
· The impact factor is for each cell 
· The rows in the above table are subject to potential re-finement, e.g., adding new row(s), merge some rows, etc.
· Note: the numbers may or may not be a function of UL waveform
· FFS whether or not to add row(s) for memory blocks
[bookmark: _GoBack]
· Consider mechanism to handle or mitigate the collision on MA signature/RS/resource, if needed
· FFS whether the number of configured MA signature/RS/resource from UE perspective can be 1 or multiple
· FFS whether multiple sets of MA signature/RS/resource can be configured to a UE

· An exemplary list of simulation cases are included in the companion spreadsheet ‘template 1’ in R1-1809789, for initial collection of BLER vs. SNR curves.
· Companies can select among the list of simulation conditions in templates 1 & 2 when performing initial link level simulations
· Companies are encouraged to simulate enough cases to support a broad understanding for scenarios under study in NOMA
· Additional simulation cases may be captured in template 1.
· For unequal SNR distribution within range [x - a, x + a] (dB), per UE SNR is the average SNR in dB, i.e. x (dB)
· Adopt the companion spreadsheet ‘template 2’ in R1-1809789 as the template for collecting the initial evaluation results of per UE SNR at the target BLER level (in addition to BLER vs. SNR curve).
· CM/PAPR results as proposed for ‘template 3’ in R1-1809789 can be collected
· It is FFS how the CM/PAPR relates to UE performance tradeoffs, PA backoff, and UE power saving
· It is FFS how to compare the CM/PAPR results using this template, e.g. modulation order should be aligned or not
· PAPR is reported as the CCDF of instantaneous power divided by mean power over all the samples.
· Refine the relative SINR and/or I(inter-cell interference)NR values used for link level simulations to reflect those observed in a cell, if needed
· The extent of the refinement, if any, is to be determined according to evaluations

· Further study how many NOMA UEs can be multiplexed in the same PRBs in practical multi-cell deployments by system-level evaluations, taking inter-cell interference and per UE performance into account.
· Adopt the calibration results in R1-1809790, to be captured in TR38.812.
· To update the legends of the results by replacing companies’ names with the reference indexing
· Further update is possible 
· Further alignment on the decoding algorithm for NOMA evaluations can be considered in the future, if necessary.
· Note: this is not intended to revise the corresponding calibration results

· Determine the value y for the evaluation with non-zero timing offset (including asynchronous)
· For Case 1: y = NCP/2
· For Case 2: y = 1.5*NCP

· For random MA signature (including RS) in LLS, companies report the details of the chosen Option(s):
· Opt 1: Fixed number of UEs, with each UE randomly selects a MA signature from a pre-configured MA signature pool
· Number of potential UEs and the pool size should be reported
· Opt 2: Fixed number of randomly activated UEs, with each potential UE’s MA signature pre-configured.
· Number of potential UEs and the pool size should be reported
· Realistic UE/MA signature detection should be performed.
· DMRS extension, if any
· FFS whether to align the pool size for performance evaluations
· Adopt the additional assumptions in the following table for SLS calibration:
	Parameters
	Assumptions

	Minimum distance between UE and BS
	35m for Case 1, 10m for Case 2 and Case 3

	Building penetration loss
	Follow the evaluation assumptions

	TXRU mapping to antenna elements on BS side
	One TXRU per vertical dimension per polarization

	TXRU mapping weights on BS side
	TXRU virtualization only in the vertical dimension, i.e., sub-array partition model  with 1D virtualization, refer to TR36.897

	BS Tx power
	46 dBm for 500m/1732m ISD; 41 dBm for 200m ISD

	Polarized antenna modeling
	Model-2 in TR36.873

	Bandwidth
	10MHz

	UE antenna configuration
	1 (vertical polarization)

	UT array orientation
	uniformly distributed on [0,360] degree

	UE receiver noise figure
	9dB

	UE distribution and antenna height
	Follow the evaluation assumptions

	Handover margin
	0dB

	Wrapping method
	Geographical distance based wrapping

	UE attachment
	Based on RSRP


· The target higher layer system PDR to be used to evaluate the supported system capability in terms of high layer system PAR for mMTC or eMBB scenarios is 1%
· The target percentage of users satisfying reliability and latency requirements to be used to evaluate the supported system capability in terms per UE PAR for URLLC scenario is 95%
· At least for eMBB, companies are encouraged to report the distribution of PDCCH RB utilization (including PDCCH outage) in each slot at each gNB, which can be used for representing the signalling overhead for grants.
· If used, companies report the system bandwidth and the scheduling mechanism used in simulation.
· The simulation should contain both DL and UL transmissions
· For performance metric of Sum throughput v.s. SNR at given BLER level, for a given pair of {per UE SE, # of UEs}
· Same TBS is assumed for each curve
· Total SNR is used
· Total SNR is simplified as sum of average SNR conducted in dB, i.e. x+10*log10(N) (dB), where N is the number of UEs
· Confirm frequency offset for 4GHz carrier frequency as 
· uniform distribution between -140 and 140 Hz
· For non-zero timing offset (for  asynchronous)
· For all UEs in Case 1 or all UEs in Case 2, TO values for each UE for each transmission are i.i.d from uniform distribution [0, y], and independent between UEs. 
· For mixed sync and async, X% of UEs with zero TO and (100–X)% with non-zero TO.
· X = 80
· Other values are not precluded
· Note: Companies should provide the details of receiver structure and TO estimation. 

· The packet size for NOMA evaluations in eMBB scenario
· 50~600 bytes Pareto distribution, with shaping parameter alpha = 1.5
· Clarification of ‘‘8 dBi, including 3dB cable loss” for both system-level evaluation and calibration as 
· 8dBi, 0dB cable loss
· In the case of packet segmentation, use 5 bytes packet segmentation overhead for each TB in the SLS evaluation of the NoMA schemes.
· Company report the details of packet segmentation

2.1.2	Remaining Open issues
· Transmitter side signal processing schemes for non-orthogonal multiple access [RAN1]
· Receivers for non-orthogonal multiple access [RAN1] 
· Procedures related to the non-orthogonal multiple access  [RAN1]
· Link and system level performance evaluation [RAN1]

2.2	RAN2
2.2.1	Agreements
2.2.2	Remaining Open issues 
2.3	RAN3
2.3.1	Agreements
2.3.2	Remaining Open issues
2.4	RAN4
2.4.1	Agreements
2.4.2	Remaining Open issues
2.5	RAN5
2.5.1	Agreements
2.5.2	Remaining Open issues
2.5.3	Remaining Open issues with cross-WG dependencies
2.5.4	Estimated Level of Completion
2.6	RAN6
2.6.1	Agreements
2.6.2	Remaining Open issues

3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
NOTE: This section only needs to be filled in for WI/SIs where there is a corresponding relevant WI/SI in SA/CT. Based on the joint RAN-SA#80 session the items relevant for this section are shown in http://www.3gpp.org/ftp/tsg_sa/TSG_SA/TSGS_80/Docs/SP-180561.zip and summarized below:
	Work Area
	SA WIDs
	Rapporteurs
	RAN WIDs
	Rapporteurs

	URLLC for 5G
	FS_5G_URLLC
FS_Vertical_LAN
cyberCAV
	SA2: Hui.ni@huawei.com
SA2: Devaki.chandramouli@nokia.com
SA1: joachim.walewski@siemens.com
	FS_NR_L1enh_URLLC
FS_NR_unlic
FS_NR_IIOT
	RAN1: chengyan.cheng@huawei.com
RAN1: jingsun@qti.qualcomm.com
RAN2: dawid.koziol@nokia.com

	V2X for 5G
	FS_eV2XARC
	SA2: laeyoung.kim@lge.com
SA1: sungduck.chun@lge.com
	FS_NR_V2X
	RAN1: Hanbyul.seo@lge.com
Matthew.webb@huawei.com

	Positioning
	FS_eLCS
5G_HYPOS
	SA2: aiming@catt.cn
SA1: lionel.ries@esa.int
	FS_NR_POS
	RAN1:alexey.khoryaev@INTEL.COM
asbjorn.grovlen@ERICSSON.COM

	UE Capabilities
	FS_RACS
	SA2: harisz@qti.qualcomm.com
	FS_RACS_RAN
	RAN2: alex.hsu@mediatek.com

	5G Satellite Aspects
	FS_5GSAT_ARCH
5GSAT
	SA2: cyril.michel@thalesaleniaspace.com
SA1: cyril.michel@thalesaleniaspace.com
	FS_NR_NTN_solutions
	RAN3: nicolas.chuberre@thalesaleniaspace.com



RAN and SA rapporteurs are requested to fill in these clauses jointly.

3.1	SAx/CTs
3.1.1	Agreements with cross-TSG impacts
3.1.2	Remaining Open issues with cross-TSG impacts
NOTE: This section should also flag any critical dependencies that need TSG attention. 
	


4.	References
NOTE:	This can be e.g. a list of all related Tdocs in the affected WGs since last TSG, references to LSs, produced TRs/TSs, the work/study item description or status reports of previous TSGs.
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[36] R1-1809058	On NOMA Procedures	AT&T
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[60] R1-1808154	Preliminary system-level simulation results for NOMA	ZTE
[61] R1-1808204	Link-Level Simulation Results for ACMA with Synchronous, Asynchronous transmission	HUGHES Network Systems Ltd
[62] R1-1808205	Partially Asynchronous and Multi-stream Transmission of ACMA	HUGHES Network Systems Ltd
[63] R1-1808233	Evaluations for NOMA	vivo
[64] R1-1808389	Link level and initial system level evaluation results of NOMA	CATT
[65] R1-1808502	Further LLS evaluation for NCMA in mMTC	LG Electronics
[66] R1-1808680	Performance evaluation for NOMA	Intel Corporation
[67] R1-1809500	Performance evaluation for NoMA	Samsung
[68] R1-1808971	Evaluations for NOCA	Nokia, Nokia Shanghai Bell
[69] R1-1808978	Evaluation methodology and metrics for NoMA	Ericsson
[70] R1-1809059	Link Level Performance for NOMA	AT&T
[71] R1-1809081	System Level Simulation Methodology in mMTC Scenario 	InterDigital, Inc.
[72] R1-1809151	Link and system level simulation results and analysis of UL NOMA	NTT DOCOMO, INC.
[73] R1-1809284	Further LLS results of NOMA schemes	CAICT
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[78] R1-1808055	Evaluation results for URLLC scenario	Huawei, HiSilicon
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v04.81	31.07.2018		simplification of template and addition of cross-TSG aspects
v04.80	21.05.2018		minor adaptations for RAN #80
v04.79	26.02.2018		minor adaptations for RAN #79
v04.78	18.11.2017		minor adaptations for RAN #78
v04.77	06.08.2017		minor adaptations for RAN #77
v04.76	15.05.2017		minor adaptations for RAN #76
v04.75	31.01.2017		minor adaptations for RAN #75
v04.74	28.10.2016		minor adaptations for RAN #74
v04.73	01.09.2016		adaptations for RAN #73 (time units in extra Excel table, RAN6 reporting included)
v04.72	26.05.2016		adaptations for RAN #72 (introduction of NR & GERAN TUs)
v04.71	10.02.2016		minor adaptations for RAN #71
v04.70	30.10.2015		minor adaptations for RAN #70
v04.69	12.08.2015		minor adaptations for RAN #69
v04.68	21.05.2015		minor adaptations for RAN #68
v04.67	01.02.2015		minor adaptations for RAN #67
v04.66	16.11.2014		minor adaptations for RAN #66
v04.65	16.08.2014		minor adaptations for RAN #65
v04.64	22.05.2014		minor adaptations for RAN #64
v04.63	24.01.2014		restructuring for RAN #63 to cover Core & Perf. in one doc file
v03.62	11.11.2013		section 1.2.3 adapted for RAN #62
v03	11.08.2013		section 1.2.3 added on time budget
v02	07.05.2010		history added, some spelling corrections
v01	13.11.2009		First version of the template
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