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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

	RAN #65
	WI/SI started
	RP-141664
	0%
	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-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:

40 %










RAN WG2:

0%










RAN WG3:

XXX%










RAN WG4:

0 %










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:




1.2.3
Future time budget situation (not applicable to RAN5 WIs/SIs)
	Any time units modified in this section compared to
RP-141664 endorsed by RAN #65
	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-141640
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 #66
Q1/2015
RAN #67

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	80
	80
	89
	89
	89
	87
	74
	74
	74
	74

	4
	
	1
	
	
	
	0.5
	
	
	


	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
	
	2
	
	
	
	
	
	0.5
	
	4
	
	2
	
	
	
	0.5
	
	
	


	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: RAN4 time units should have been listed under Core rather than the Performance column.
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
The agreements, conclusions and observations from RAN1 #78bis are listed below.

R1-144484
3GPP TR 36.889 V0.0.2
Study on licensed-assisted access using LTE
Ericsson, Huawei
Agreements:
Capture R1-144348 in TR36.889
Agreements:
· Target a single global framework for LAA

· List at least the following as identified functionalities required to meet regulatory requirements in some regions/bands for an LAA system in TR 

· Listen-before-talk (Clear channel assessment)

· Discontinuous transmission on a carrier with limited maximum transmission duration

· Dynamic frequency selection for radar avoidance in certain bands/regions

· Carrier selection
· TPC
*Note: not all functionalities may have a spec impact.
*Note: not all functionalities would be mandatory for all LAA eNBs/UEs
Agreement:
· Capture figures in page 2 without Note in R1-144375 in TR as LAA possible deployment scenarios 

R1-144469
Text proposal on Rel-13 LAA deployment scenarios for TR36.889
NTT DOCOMO
Working assumptions:
· Following scenarios are used for evaluation

· Three coexistence scenarios should be evaluated (See Figures in R1-144375)
· Coexistence scenario a:  Operator #1 deploys Wi-Fi and operator #2 deploys Wi-Fi

· Coexistence scenario b:  Operator #1 deploys LAA and operator #2 deploys LAA

· Coexistence scenario c:  Operator #1 deploys Wi-Fi and operator #2 deploys LAA

· Both outdoor and indoor deployments should be considered in these scenarios

· Coexistence scenarios with single and multiple unlicensed channels should be evaluated

· Note: this may not need two separate simulation scenarios
· Async between different LAA operators are baseline
· Sync between different LAA operators can also be evaluated
Agreements:
· Scenarios for coexistence evaluations include
· Indoor (based on SCE 3 + unlicensed band)

· Outdoor (based on SCE 2a + unlicensed band)
· Different licensed carrier for small cell and macro

· UE(s) attached to Macro layer not evaluated
· Note: more than one carrier can be considered for the unlicensed carrier
· Note: evaluation scenarios do not restrict the design target scenario for LAA
· Note: Outdoor case should show Macro in F1 when these scenarios will be captured in TR
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Observation:

· Continue discussion about the scenario which Licensed carrier for small cell and macro on the same frequency
Agreements:
· Agree following assumptions

· Indoor scenario
	· 
	Licensed cell
	Unlicensed cell

	
	

	Total BS TX power 
	24 dBm (Ptotal per carrier)
	FFS

	Total UE TX power 
	23dBm
	FFS 

	Distance-dependent path loss
	Small cell-to-Small cell, Small cell-to-UE: ITU InH [referring to Table B.1.2.1-1 in TR36.814]

UE-to-UE: 3GPP TR 36.843 (D2D) 

(3D distance between an eNB and a UE is applied. Working assumption is that 3D distance is also used for LOS probability. FFS: Break point distance)

	Penetration
	0dB

	Shadowing
	ITU InH [referring to Table A.2.1.1.5-1 in TR36.814]

Working assumption is that 3D distance is used for shadowing correlation distance

	Antenna pattern
	2D Omni-directional is baseline; directional antenna is not precluded

	Antenna Height: 
	6m 

	UE antenna Height
	1.5m

	Antenna gain + connector loss
	5dBi

	Antenna gain of UE
	0 dBi

	Fast fading channel between eNB and UE
	ITU InH

	Number of clusters/buildings per macro cell geographical area
	N/A

	Number of small cells per cluster
	N/A

	Number of small cells per Macro cell
	N/A


	UE dropping per network
	Randomly and uniformly distributed over the floor

	UE receiver
	MMSE-IRC as baseline

	UE noise figure
	9dB

	UE speed
	3km/h

	Backhaul assumptions
	• The latency and throughput values for non-ideal backhaul indicated in Table 6.1-1 of 36.932 are the baseline assumptions 

         -The latency values of {2ms, 10ms, 50ms} are recommended for evaluation.

• Whether and how the backhaul assumptions are explicitly modelled in the simulations should be indicated by companies when presenting the results.  

• Proposals considering backhaul assumptions should analyse the influence of these assumptions on the delivery of the information to be exchanged and on the access network performance metrics.


· Outdoor scenario
	· 
	Macro cell
	Licensed small cell
	Unlicensed small cell

	Carrier frequency 
	2.0GHz 
	3.5 GHz
	5.0GHz

	Total BS TX power 
	46dBm (Ptotal per carrier)
	30 dBm (Ptotal per carrier)
	FFS 

	Total UE TX power 
	23dBm
	23 dBm
	FFS

	Distance-dependent path loss
	ITU UMa [referring to Table B.1.2.1-1 in TR36.814]

(3D distance between an eNB and a UE is applied. Working assumption is that 3D distance is also used for break point distance & LOS probability.)
	ITU UMi [referring to Table B.1.2.1-4 in TR36.814]

(3D distance between an eNB and a UE is applied. Working assumption is that 3D distance is also used for break point distance & LOS probability.)
	Small cell-to-Small cell, Small cell-to-UE: ITU Umi [referring to Table B.1.2.1-4 in TR36.814]
UE-to-UE: 3GPP TR 36.843 (D2D) 

(3D distance between an eNB and a UE is applied. Working assumption is that 3D distance is also used for break point distance & LOS probability.)

	Penetration

	For outdoor UEs:0dB
For indoor UEs: 20dB+0.5din (din : independent uniform random value between [ 0, min(25,d) ] for each link)

	For outdoor UEs:0dB
For indoor UEs: 23dB+0.5din (din : independent uniform random value between [ 0, min(25,UE-to-eNB distance) ] for each link)
	For outdoor UEs:0dB
For indoor UEs: 27dB+0.5din (din : independent uniform random value between [ 0, min(25,UE-to-eNB distance) ] for each link)

	Shadowing
	ITU UMa according to Table A.1-1 of 36.819

Working assumption is that 3D distance is used for shadowing correlation distance
	ITU UMi [referring to Table B.1.2.1-1 in TR36.814]

Working assumption is that 3D distance is used for shadowing correlation distance
	ITU UMi [referring to Table B.1.2.1-1 in TR36.814]

Working assumption is that 3D distance is used for shadowing correlation distance

	Antenna pattern
	3D,  referring to TR36.819
	2D Omni-directional is baseline; directional  antenna is not precluded
	2D Omni-directional is baseline; directional  antenna is not precluded

	Antenna Height: 
	25m
	10 m
	10m

	UE antenna Height
	1.5 m
	1.5m
	1.5 m

	Antenna gain + connector loss
	17 dBi 
	5 dBi
	5 dBi

	Antenna gain of UE
	0 dBi
	0 dBi
	0 dBi

	Fast fading channel between eNB and UE
	ITU UMa according to Table A.1-1 of 36.819
	ITU Umi
	ITU Umi

	
	

	Radius for small cell dropping in a cluster
	50m 

	Radius for UE dropping in a cluster
	70m

	UE receiver
	MMSE-IRC as baseline

	UE noise figure
	9dB

	UE speed
	3km/h

	Backhaul assumptions
	Non-ideal backhaul between macro eNB and small cell


Email discussion about detailed coexistence evaluation assumptions for LAA including R1-144494 and R1-144512 until 23th October – Havish (Ericsson)
Agreements:
· Performance metric
· User perceived throughput (UPT)
· UPT CDF
· Latency (From packet arrival in devices (eNB, AP, UE, STA) MAC buffer to successful transmission (including retransmission) of packet)
· Latency CDF
· FFS: Number of users with X %ile latency < Y ms (e.g. X = 98, Y = 80 ms)
· Note: DL and/or UL can be reported when applicable
· FFS: Necessity of other system metric to help interpreting the performance results
· FFS: Definition of packet needs further clarifications depending on used traffic model
Agreements:
· Traffic model
· FTP model 3

· FFS: file sizes

· Load varied using arrival rate

· FTP model 1
· FFS: file sizes
· Load varied with number of users

· VoIP and video modeling

· FFS: How to use FTP model 3 or 1 to approximate VoIP and video
· FFS: Uni-directional or Bi-directional (i.e., both DL and UL)
· FFS: Necessity of mixed traffic models

· FFS: Necessity of full buffer 

· FFS: Priority among multiple traffic models
Agreements:
· Node density per operator
· X nodes per operator per indoor/outdoor cluster

· Y 20 MHz carrier frequencies available in unlicensed band

· Nodes (eNB/AP) and UE use one of the Y carrier frequencies for transmission
· FFS: Use of more than single carriers of eNB/AP and UE is not precluded
· One 10 MHz carrier frequency in licensed band

· Suggested options (FFS: Down selection among following options):

· Alt. 1: X = Y = 4
· Alt. 2: X = Y = 10
· Alt. 3: X = 4, Y = 1
· Alt. 4: {Alt. 1 or Alt. 2} + Alt. 3

Agreements:
· Wi-Fi-LAA coexistence

· For each UE and eNB/AP drop

· Step 1: Performance metrics for two Wi-Fi networks coexisting in a given evaluation scenario are evaluated and recorded.

· Step 2: Wi-Fi is replaced with LAA for the group of eNBs and UEs served by one of the Wi-Fi operators. Performance metrics of the Wi-Fi network coexisting with the LAA network are evaluated and recorded.

· Performance metrics for the Wi-Fi operator common to the two steps are compared.

· LAA-LAA coexistence

· Performance metrics for two LAA operators coexisting in a given evaluation scenario are evaluated and recorded.
· Performance metrics for the two LAA operators are compared.
The agreements from the email discussion, 78bis-15 on detailed coexistence evaluation assumptions for LAA including R1-144494 and R1-144512 resulted in the following agreements.

Carrier frequency (Indoor scenario)
Agreement: Carrier frequency for indoor scenario in licensed band is 3.5 GHz

UE dropping (Outdoor scenario)
Agreement: In table entry for “UE dropping for each network” in the Outdoor scenario, change “20% UEs are outdoor and 80% UEs are indoor” to “100% of UEs are outdoor”.

Backhaul assumptions (Indoor scenario)
Agreement: Delete table entry for “Backhaul assumptions” in the Indoor scenario.

Channel selection (Wi-Fi and LAA)
Agreement: The table entry for “Channel selection” in the “Wi-Fi system evaluation assumptions” and “LAA system evaluation assumptions” tables should state the following:
“Up to each company; should state assumption when reporting results”
Rate control (Wi-Fi)
Agreement: To be decided by each company; should state assumption when reporting results 

CCA-ED (LAA)
Agreement: Up to each company; should state assumption when reporting results
The agreements, conclusions and observations from RAN1 #79 are listed below.

R1-144771
36.889 v0.0.3 Study on licensed-assisted access using LTE
Ericsson, Huawei

R1-144774
Text proposal on Rel-13 LAA evaluation scenarios and framework for TR36.889
Ericsson
R1-145341
Updates to Regulatory Requirements for Unlicensed Spectrum
Ericsson
R1-145470
3GPP TR 36.889

Ericsson
Endorsed as v.0.1.0 in R1-145474
R1-145471
[DRAFT] LS on agreements on Licensed-Assisted Access using LTE
Ericsson, Huawei, [RAN WG1]
Agreed in R1-145475
Agreements:
· Agree R1-145322 at least for DL only LAA coexistence evaluations

· FFS: DL+UL LAA coexistence evaluations

Agreements:
· UE Bandwidth assumptions

· UE bandwidth for LAA: 10 MHz licensed + 20 MHz unlicensed, 

· CA scheduling assumptions stated when reporting results

· Served traffic per small cell per carrier can be reported

· UE bandwidth for Wi-Fi: 20 MHz unlicensed
· Cell selection is based on RSRP for both Wi-Fi and LAA
· Network synchronization for LAA evaluations:

· Nodes of same operator are synchronized, nodes of different operators are not synchronized
· Note that LAA design should be applicable both for synchronous and asynchronous intra-/inter-operator case
Agreements:
· Performance metrics in addition to UPT and Latency CDF

· If VoIP users are included, number of VoIP users with 98%ile latency greater than 50 ms should be reported
R1-145338
Way Forward on LAA Evaluation Assumptions – UPT calculation
Ericsson, Huawei, HiSilicon, LGE, Samsung
Conclusion:
· FFS: Larger UE/STA bandwidth assumptions (e.g., 80MHz)
Agreements:
· Wi-Fi system evaluation assumptions
	Parameter
	Value

	MCS
	802.11ac MCS table without 256 QAM 

Optional: include 256QAM (should be the same as for LAA)

	Antenna configuration


	2Tx2Rx in DL, Cross-polarized 

Optional: 1Tx2Rx in DL.

UL: 1Tx2Rx

(should be the same as for LAA)

Baseline: open loop 

Company should state assumptions if assumed otherwise

	Channel coding
	BCC

Optional: LDPC code

	Frame aggregation
	A-MPDU

	MPDU size
	Up to each company

	Max PPDU duration
	Baseline:< 4 ms 

(Asynchronous to LTE timing)

Company should state assumptions if assumed otherwise

	MAC
	Coordination
	DCF

If VoIP users are included, EDCA can be used

	
	SIFS, DIFS
	SIFS, DIFS

	
	Detection
	Energy detection & preamble detection

	
	RTS/CTS
	Optional

	
	Contention window
	Per DCF

If VoIP users are included, per EDCA can be used

	CCA-CS
	-82dBm and preamble decoding
(Note preamble occupies the 20MHz system bandwidth with rate 1/2 coding and BPSK modulation)

	CCA-ED 
	-62dBm
FFS: Optional: -72dBm

	ACK Modeled (successful reception, resources utilized)
	Yes

	Rate control
	Up to each company; should state assumption when reporting results

	Channel selection
	Up to each company; should state assumption when reporting results


Note: OFDM symbol length is 4 micro sec

Agreements:
· LAA system assumptions
	Parameters
	Value

	PCI planning for each NW
	Planned 

	Antenna configuration

	2Tx2Rx in DL, Cross-polarized. 
Optional: 1Tx2Rx in DL.
1Tx2Rx in UL
(should be the same as for Wi-Fi)

	Transmission schemes
	Based on TM4 or TM10, QPSK/16QAM/64QAM 

Optional: include 256QAM (should be the same as for Wi-Fi)

	Turbo code block interleaving depth
	Per LTE specs (1-14 LTE OFDM symbols dependent on MCS and PRB allocation)

	Scheduling
	Proportional fair

	Link adaptation
	Realistic

	CCA-ED
	Up to each company; should state assumption when reporting results

	Channel selection
	Up to each company; should state assumption when reporting results


Agreements:
· The mixed traffic model with real time traffic like VoIP and best effort traffic like FTP should be added as an optional model (in addition to existing FTP traffic models) used in the Wi-Fi network that is not replaced by LAA for the coexistence evaluation in order to investigate the LAA impact on real time services.

· Two additional stations added with above have VoIP

· The VoIP traffic model is based on G.729A

· Traffic model definition is written in R1-145315 appendix

· Voice activity is assumed to be 100% statistics are independently reported in each direction

· No associated control plane traffic is modelled

· The EDCA QOS could be used in Wi-Fi network together with a mixed traffic model in the coexistence evaluation in order to investigate the LAA impact on real time services

Agreement:
File size for FTP models is 0.5 MB
Agreements:
· For DL only LAA evaluations,
· Victim operator network send DL traffic, while the Aggressor operator network (Wi-Fi or LAA) sends only DL traffic. This applies to user plane traffic only
· FFS: Victim operator network send UL traffic case
Agreements:
· Transmit power assumption for evaluations

	
	Licensed cell
	Unlicensed cell

	Total BS TX power 
	24dBm(Ptotal per carrier)
	18 dBm across aggregated carriers

Optional: 24 dBm

	Total UE TX power 
	Total UE TX power: 23dBm across aggregated cells

Max total UE TX power per cell in licensed spectrum: 23dBm

Max total UE TX power across aggregated cells in unlicensed spectrum: 18dBm


Agreements:
· Cell association assumption for evaluations

· For WiFi STAs,
· Cell association is based on unlicensed band RSS of WiFi APs
· RSS of WiFi: Received signal power strength

· RSS threshold is -82 dBm
· For LAA UEs,
· Cell association is based on unlicensed band RSRP
Agreement:
· Companies should at least provide results with LBT for coexistence evaluations

Working assumptions:
· A new metric, buffer occupancy is defined:

· Buffer occupancy of the i-th small cell/UE (Wi-Fi & LAA) = sum of the period of time during which the i-th small cell/UE has data to transmit including retransmissions (i.e., its queue is not empty) / total simulation time

· Average buffer occupancy: buffer occupancy averaged over the all small cells/UEs of the same operator

· The average buffer occupancy can be provided in addition to the offered traffic along with the simulation results.

· FFS: Whether and how to capture this metric in the TR

· Note: This is not a metric that will be used to make comparisons between different evaluations

Email approval until 11th December, 2014 about R1-145445 and other metrics and how they are used to classify results from different companies – Hiroki (NTT DOCOMO)
Agreement:
· For coexistence evaluations

· Normal CP is used.
Companies can consider fractional OFDM symbol transmissions
Agreements:
· DL LAA design should assume subframe boundary alignment according to the Rel-12 CA timing relationships  across serving cells aggregated by CA 
· At least for LBE, some signal(s) can be transmitted by eNB between the time eNB is permitted to transmit and the start of data transmission at least to reserve the channel
· This does not imply the data transmission can start only at the subframe boundary
· Possible restriction on starting position of data transmission can be considered
· The duration of this signals(s) is part of the maximum transmission duration

· The content/additional function/duration of this signal is FFS

· This does not imply network synchronization

Agreements:
· Support at least the following functionalities in addition to the current LAA TR on the unlicensed band
· RRM measurement including cell identification
· AGC setting
· Coarse synchronization
· Fine frequency/time estimation for at least demodulation
· CSI measurement, including channel and interference
· Rel-12 DRS can be the starting point for at least RRM measurement including cell identification
· The following functionalities are supported by legacy specifications and/or implementations

· Transmit Power Control as per regulatory requirement

· Dynamic frequency selection for radar avoidance at eNB in certain bands/regions
FFS: if the DFS for radar avoidance is needed to be supported in the UE
Agreements:
· For LAA design option,

· Support at least 20MHz system BW option in the 5GHz band

System bandwidths < 5 MHz are not considered for PHY layer options in LAA
The latest version of the TR can be found in [1].
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
The following elements were completed

· Documentation of the PHY layer regulatory requirements in unlicensed spectrum in the 5 GHz band.
· Definition of deployment scenarios for licensed and unlicensed carriers (e.g., licensed and unlicensed carrier bandwidths) and for unlicensed band coexistence between different LAA operators and between LAA and Wi-Fi in the same band.

· Identification of design targets for LAA physical layer design to ensure fair coexistence between different LAA operators and between LAA and Wi-Fi in the same band

· Identification of functionalities for LAA physical layer design to fulfill the regulatory requirements.
· Identification of evaluation methodologies including coexistence evaluation framework (e.g., impact of LAA to Wi-Fi compared with impact of Wi-Fi to Wi-Fi), scenarios for DL-only LAA (e.g., indoor, outdoor, number of nodes etc.), Wi-Fi assumptions (e.g., clear channel assessment methods and thresholds), common assumptions (e.g., traffic model) and performance metric.
· Initial identification of PHY layer options for DL transmission without UL in unlicensed spectrum

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
· Finalize documentation of regulatory requirements in unlicensed spectrum in the 5 GHz band.

· Finalize identification of PHY layer options for DL transmission without UL.
· Define metric for load calibration, if necessary, as part of the evaluation methodology for modeling of PHY layer options for LAA.
· Identify additional details of the evaluation assumptions for both UL and DL transmission in unlicensed spectrum if necessary according to priorities in the SID.
· Identification of PHY layer options for both UL and DL transmission in unlicensed spectrum according to priorities in the SID.
· List findings from evaluation results for DL transmission without UL in unlicensed spectrum.
· List findings from evaluation results for both UL and DL transmission in unlicensed spectrum according to priorities in the SID.

· Identification and evaluation of any potential enhancements to the LTE RAN protocols.

· Assessment of the feasibility of base station and terminal operation in 5GHz band (based on regulatory limits) in conjunction with relevant licensed frequency bands.

· Study in-device coexistence for devices supporting LAA with multiple other-technology radio modems, where it should, e.g., be possible to detect Wi-Fi networks during LAA operation; note that this does not imply concurrent LAA+Wi-Fi reception/transmission.
2.3.2
Open issues of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
3.
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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