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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

	RAN #65
	WI/SI started
	RP-141664
	0%
	June 2015
	
	

	RAN #66
	RP-141816
	RP-141817
	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-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:



40 %

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:

30 %










RAN WG3:

XXX%










RAN WG4:

30 %










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-141817 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
	
	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

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
Progress was made in all of the working groups working on the study item. Some of the open issues were closed. It was decided to have an ad-hoc meeting for RAN1 from 24th to 26th of March.
The agreements, conclusions and observations from RAN1 #80 are listed below.

R1-150680
Text proposal for TR 36.889 on Additional LAA Functionalities and PHY Layer Options
Ericsson, Huawei
Agreements:
RAN1 LAA ad-hoc meeting date/place
Date: 24th – 26th March, 2015

Place: Paris (France)

Start time of 24th March meeting: 9:00 a.m

End time of 26th March meeting: 5:00 p.m

Agenda items for RAN1 LAA ad-hoc meeting
· A.I.1: Evaluation results where LAA has only DL transmission without UL

· A.I.2: PHY layer options for LAA

· A.I.3: Preliminary evaluation results where LAA has DL+UL transmission

Plan for RAN1 LAA ad-hoc meeting

· Presentation and discussion of LAA evaluations taking into account proposed PHY layer options and the additional details of evaluation methodology agreed at RAN1 #80

· Priority for discussion of LAA DL transmission without UL

· Evaluations results submitted for LAA with DL+UL can be discussed if time permits

· Presentation and discussion of LAA design options

· Note: A.I. 1 and A.I. 2 will be prioritized

· Note: For A.I. 3, even time is available, ad hoc meeting will not have any conclusion/observation/potential agreement except for evaluation assumption updates

· 1st  contribution deadline for A.I. 2: 17th March
· 2nd contribution deadline for A.I. 1 and 3: 21st March

Agreements:
Agreed R1-150949 by deleting Section 7.1.1 into R1-150951
R1-150820
Proposed template for DL only LAA coexistence evaluation results 
Ericsson

Conclusion:

· Rapporteur (Ericsson) will update this template based on additional agreements in evaluation assumptions and will send it during this meeting

· Companies are requested to report their initial simulation evaluation results to RAN1 reflector that can be captured in updated tables which will be provided by rapporteur (Ericsson) until 6th March
· Rapporteur (Ericsson) will summarize all initial simulation evaluation results and will submit it to RAN1 #80bis meeting

Agreements:
· Updated evaluation assumptions for DL + UL scenario from DL only scenario

· Number of UEs/STAs 

· For 1 channel scenario – 20 UEs/operator

· Independent traffic generation on the DL and UL for both WiFi and LAA for FTP traffic model

· Each UE has the same UL/DL traffic arrival rate ratio
· WiFi transmission configuration

· The contention window is per EDCA
· Baseline of DL/UL traffic ratio:  50% DL traffic and 50% UL traffic should be evaluated to see the coexistence when UL heavy traffic happens
· 80% DL traffic and 20% UL traffic can be optionally evaluated
· LAA UL transmission is eNB scheduling based 
· Only scheduled UEs contend for the channel for UL transmission 

At least the case where UE performs LBT before UL transmission should be evaluated
· Bandwidth assumptions

· LAA licensed carrier has 10MHz on the DL and 10MHz on the UL
· Companies shall indicate the assumptions made regarding the following parameters

· Assumption on DL/UL multiplexing of the unlicensed carrier

· Scheduling assumptions to satisfy the bandwidth occupancy rule per UE

· Satisfying transmit PSD constraint on the UL at the UE

· CCA threshold at the UEs

· UL HARQ and retransmission model

· Modeling of control channel
· Company can provide additional delay related to buffer status report if modelled
Agreements:
· Classify the evaluated LBT schemes according to the following categories:

· Category 1: No LBT

· Category 2: LBT without random back-off

· Category 3: LBT with random back-off with fixed size of contention window
· Category 4: LBT with random back-off with variable size of contention window

Note: Contention window is the maximum possible random back-off value
Note: Category classification does not restrict a LBT design investigation

Note: Company is encouraged to evaluate many categories as much as possible
· Illustrative examples

· FBE procedure as defined in EN BRAN V1.8.0 belongs to category 2

· LBE procedure with a fixed q for the contention window as defined in EN BRAN V1.8.0 belongs to category 3

· LBE procedure Op A with a variable q for the contention window as defined in EN BRAN V1.8.0 belongs to category 4

Agreements:
· Confirm the working assumption of Buffer Occupancy (BO) as an output metric for at least DL only LAA evaluation

· The modifications of BO for uplink transmission is FFS

· Packet arrival rate for the measured BO of the non-replaced Wi-Fi network in Wi-Fi/Wi-Fi coexistence scenario is used as the packet arrival rate in Wi-Fi/LAA coexistence evaluations
· Recommend to report BO both for LAA and Wi-Fi

· The corresponding BO range for DL only transmission is:

· Low load: 10%~25% 

· Medium load: 35~50%
· High load: above 55%
· Report a ratio of  mean served cell throughput and offered cell throughput
Agreements:
· Additional assumptions to the DL only traffic case:

· When the mixed traffic (i.e., FTP + VoIP) is evaluated in the case of both DL and UL traffic: 

· The voice activity of the VoIP users is 50% for both DL and UL.

· For each VoIP user, On and Off periods of length X (e.g., X = 5) second alternates with each other in such a way that both DL and UL are not active at the same time.

· An example for X = 5 is given in the figure below. 


[image: image1]
· Performance metric

· In the case of both DL and UL traffic, 98%ile latency is measured independently for DL and UL.
· If 98%ile latency of DL is greater than 50ms, the user is declared to be in outage for DL. 
· The percentage of outage VoIP users for DL should be reported.
· If 98%ile latency of UL is greater than 50ms, the user is declared to be in outage for UL.
· The percentage of outage VoIP users for UL should be reported.
·  If max(98%ile latency of DL, 98%ile latency of UL) is greater than 50ms, the user is declared to be in outage. 
· The percentage of outage VoIP users should be reported.
Agreements:
· For DL+UL simulations

· For a UE, compute the fraction of the total simulation time that a UE’s buffer was not empty. An average over all UEs per operator should be reported. CDFs can be reported in addition.

· For an eNB, compute the fraction of the total simulation time that the eNB/AP’s buffer was not empty. An average over all eNBs/APs per operator should be reported. CDFs can be reported in addition.

· For an AP/eNB, compute the fraction of total simulation time that any UE served by the cell had a packet in its buffer for transmission on the UL. An average over all APs/eNBs per operator should be reported. CDFs can be reported in addition.

· Metric according to proposals in R1-150765 for DL+UL should be reported.
· The agreed ratio of mean served cell traffic to offered cell traffic should be reported independently for DL and for UL.
R1-150909
WF on Addressing the Simulation Proposals in the IEEE LS
Qualcomm
Agreements:
· For the case of variable contention window (Category 4 in the LBT scheme classification), companies are encouraged to evaluate options including an exponentially increasing contention window (e.g., ETSI Option A in EN BRAN V1.8.0)

· 256 QAM is mandatory for all cases

· Evaluation both with and without RTS/CTS for WiFi nodes in the Y=1 indoor scenario for DL + UL traffic 

· Evaluation with VoIP

· Companies are encouraged to simulate VoIP traffic including the Y=1 indoor scenario  in DL + UL traffic

· Capture in the TR the following statement on unmanaged WiFi

· The simulation methodology for the single carrier outdoor scenario assumes an unmanaged WiFi network.

· The simulation methodology for the four carrier outdoor scenario with random channel selection assumes an unmanaged WiFi network.

· Note: These scenarios do not include peer-to-peer communication in WiFi networks

· LDPC codes should be used in the simulations for all cases for the WiFi network

· Note that evaluations performed without the above options can also be captured in the TR

Agreements:
· Include an additional optional simulation scenario with Y=1 (single channel scenario) with the following assumptions

· Non replaced WiFi network has both DL and UL traffic 

· WiFi network, which is replaced by LAA, has only DL FTP traffic

· Assume 20UEs per operator

· For all other parameters, use the existing DL + UL simulation assumptions whenever applicable

· For traffic load and split (Overall offered load is the same for both the coexisting networks) at least the following case should be simulated:

· Traffic load on DL-only Wi-Fi and LAA networks is 25% greater than that of the DL nodes in the DL+UL non-replaced Wi-Fi network 
· DL to UL ratio is 80% to 20% for this scenario

Agreements:
· Functions that can be supported by one or more signals to be transmitted from the beginning of a discontinuous LAA downlink transmission can include at least one of the following

· AGC setting

· Channel reservation

· Note: Transmission of the signal(s) may not be required 

· At least functions that may need to be supported for discontinuous LAA downlink transmission operation by one or more signals include at least one of the following

· Detection of the LAA downlink transmission (including cell identification)

· Time & frequency synchronization

· Other functionalities if necessary
· Note that it is not precluded the same signal is used for all above and possibly other functions
· The above functionalities can be supported by other methods (including assistance from licensed carrier)

The agreements, conclusions and observations from RAN2 #89 are listed below.

Agreements
1
The existing IDC solutions can be used to support Wi-Fi background scanning (e.g. by means of IDC TDM; Autonomous Denial). 

2
The existing IDC solution can also be used to indicate interference problems for cases where the UE (intends to) uses WiFi on the same or adjacent carrier to the LAA carrier.

Agreements
1
As a baseline use existing CA functionalities for LAA

2
Based on the additional complexity, RAN2 suggests that Downlink HARQ processes are not moved to another carrier. Using e.g. RLC retransmissions would be simpler from RAN2 point of view (no specification impact). 

5
With DRS as starting point, RAN2 considers the RRM measurement and reporting would be feasible for LAA. Further input from RAN1 is required (e.g. whether RSRQ is supported; how DRS differs from Rel-12; …)

7
Common DRX is used for LAA if it does not result in a need for very short DRX cycles/very long Active times. 

8
For DL the eNB can decide which data of which radio bearer to map to which carrier(s) (licensed/unlicensed). No impact on RAN2 specifications.

· The LS on agreements on Licensed-Assisted Access to Unlicensed Spectrum to RAN1 and RAN4 is approved in R2-150707
[LTE/LAA] Two weeks: TP for TR (Huawei)
-
Capture agreements from this meeting
=>
Intended outcome: TP for TR
From discussion of paper R2-150665:
=>  RAN2 will not focus on Dual Connectivity in the scope of the study. That means we focus on licensed carrier on the PCell and LAA carrier on (MCG) SCell. 

From discussion on paper R2-150248:

=>  LBT for UL data transmission will impact MAC

=>  LBT for DL will not impact data reception in MAC.
The agreements, conclusions and observations from RAN4 #74 are listed below.
R4-150386
Work plan for LAA in RAN4





Source: Huawei, Ericsson, Qualcomm

Decision: 

The document was Approved 
R4-151258
Way forward on LAA operating bands for 5GHz unlicensed band





Source: Nokia Corporation, Nokia Networks, Ericsson, Huawei, Qualcomm
Decision: 

The document was Approved

R4-151278
Way forward on Adjacent channel coexistence evaluation parameters and methodolgy for LAA





Source:Ericsson, Huawei, Nokia Corporation, InterDigital, Verizon, Qualcomm, China Telecom, Alcatel-Lucent, ZTE
Decision: 

The document was Approved
R4-151257
Draft LS to RAN1: considerations of introducing licensed-assisted access to unlicensed spectrum and importance of licensed spectrum





Source: Huawei
Decision: 

The document was Approved
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
· Define metric for load calibration, if necessary, as part of the evaluation methodology for modeling of PHY layer options for LAA for DL transmission without UL.
· Identify additional details of the co-channel evaluation assumptions for both UL and DL transmission in unlicensed spectrum if necessary according to priorities in the SID.
· 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.
2.2.2
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 for both UL and DL transmission in unlicensed spectrum 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, considering adjacent channel coexistence studies.
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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