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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

	75
	SI started
	RP-170828
	0%
	June 18
	
	

	76
	RP-171496
	RP-171416
	0%
	June 18
	
	

	77
	RP-172055
	RP-172021
	0%
	June 18
	
	

	78
	RP-172434
	RP-172021
	0%
	June 18
	
	

	79
	RP-180216
	RP-172021
	10%
	December 18
	
	


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.
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:


40 %








RAN4 Perf. part:

XXX %








RAN6 Perf. part:

XXX %








RAN5 Testing part:

XXX %








SI:



0 %

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:

0%











RAN WG4:

0%











RAN WG5:

XXX%











RAN WG6:

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:



December 18
which is:
RAN #82
The Core part WI is planned to be 100% complete in:


<e.g. March 17>
which is:
RAN #XX
The Performance part WI is planned to be 100% complete in:
<e.g. March 17>
which is:
RAN #XX
The Testing part WI is planned to be 100% complete in:

<e.g. March 17>
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)
	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.
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 #92

In RAN1 #92, 1TU online time and two offline sessions with approximated 6 hours total used for the SI discussion, with focus on deployment scenarios and simulation methodology. The high level agreements on simulation methodology are reached with details parameters to be refined in the coming meeting. 

The agreements reached in this meeting are captured below:

R1-1803272
Study on NR-based Access to Unlicensed Spectrum (TR skeleton)
Qualcomm Incorporated

R1-1803272 is approved with the following changes:

· Remove duplicate section 4.4

· Move section 4.4 as a subsection of section 4.1

Agreement:

The study targets identification of additional functionality needed for a PHY layer design (except channel access procedures) for operation in unlicensed spectrum that may be applicable over a particular frequency range (e.g., sub-7 GHz, 7-52.6 GHz, > 52.6 GHz).

· FFS: The definition of the frequency ranges

· Note: Optimizations for a particular frequency band may be necessary.

· Note: Channel bandwidths below 5 MHz are not targeted

· The study targets the design of channel access procedures for frequency bands based on coexistence and regulatory considerations applicable to the band.

· Note: The study includes identification of procedures for technology neutral channel access for frequency bands that may become available subject to regulations.

· The study assumes regulation will provide the framework concerning the protection for the techonologies not using unlicensed access in those bands.

Agreement:
· 5GCM in 38.802 is used for NR-U simulation evaluation

· NR-unlicensed simulation evaluation considers the following scenarios

· Indoor sub-7GHz, 2 operators

· Outdoor Sub-7 GHz, 2 operators

· Indoor mmW, 2 Operators

· Outdoor mmW, 2 operators

· Stadium scenario for sub-7GHz, 2 operators, can be optionally considered by interested companies.

· Note: RAN1 prioritizes the simulation for sub-7 GHz band. It does not preclude evaluation for above 7 GHz.

· Deployment scenarios to simulate

· CA between NR licensed cell and NR unlicensed cell

· DC (with LTE and with NR)

· SA

· An NR cell with DL in unlicensed band and UL in licensed band
· Note: A single set of evaluations may be applicable to multiple scenarios

· Note: Only unlicensed cell(s) is simulated.

· Note: The licensed cell may not be explicitly modeled in the simulation. Necessary assumptions regarding the presence of the licensed carriers can be made and provided. 

· Coexistence with other networks (e.g. WiFi, LAA LTE, NR-U)

· When coexistence with WiFi is evaluated, only consider deployed WiFi systems (e.g. 11ac for 5 GHz)

· Fairness criterion for coexistence with 11ax can be further discussed at plenary level

· The coexistence evaluation applies to 5GHz band (11ac) and 60GHz (11ad)

· From SID: NR-based operation in unlicensed spectrum should not impact deployed Wi-Fi services (data, video and voice services) more than an additional Wi-Fi network on the same carrier
· For sub-7 GHz bands, coexistence simulations will be performed using technology neutral assumptions (eg. channel access mechanism) at an arbitrary carrier frequency in 5GHz band for application to bands other than 5GHz which may become available subject to regulations

· Note: The study assumes regulation will provide the framework concerning the protection for the techonologies not using unlicensed access in those bands

Note (for the minutes): Some companies believe that a prioritization among the agreed simulation scenarios may be necessary.

Agreement:
The following network topologies are included in the evaluations:

· Indoor sub7GHz, choose one of the following options

· Option 1: Reuse 38.802 indoor hotspot topology and allocating half of the gNBs to each operator (6+6)

· Option 2: Reuse 38.802 indoor hotspot topology but further reduce gNB density (3+3)

· Option 3: Based on IEEE indoor enterprise model with modifications

· Outdoor sub7GHz

· NR dense urban scenario with two layers, but only consider the micro layer

· Randomly drop one micro layer per operator

· Indoor mmW

· Reuse indoor sub7GHz topology

· Parameter changes may be needed and submitted together with simulation results

· Outdoor mmW

· Reuse outdoor sub7GHz topology

· Parameter changes may be needed and submitted together with simulation results

Agreement:
Study the additional functionality needed beyond the specifications for operation in licensed spectrum in the following deployment scenarios. 

· Carrier aggregation between licensed band NR (PCell) and NR-U (SCell)

· NR-U SCell may have both DL and UL, or DL-only.

· Dual connectivity between licensed band LTE (PCell) and NR-U (PSCell)

· Stand-alone NR-U

· An NR cell with DL in unlicensed band and UL in licensed band

· Dual connectivity between licensed band NR (PCell) and NR-U (PSCell)

Note (for the minutes): Some companies believe that a prioritization among the agreed deployment scenarios may be necessary.

Agreement:
From RAN1 design perspective, the study is not limited to a particular unlicensed band

Note: This does not have any implications on prioritizations between unlicensed bands

Note: The study does not target sub-1GHz unlicensed bands

RAN1 #92bis

In RAN1 #92bis, 1.5TU online time and two offline sessions with approximated 9 hours total used for the SI discussion. Half the time was spent on evaluation methodology and the remaining half on the other agenda items. The indoor sub7 GHz scenario evaluation methodology was agreed on with a parameter fine-tuning/calibration done in email discussion. For the other agenda items, areas to be studied for NR-U were identified.

The agreements reached in this meeting are captured below:

Agreement:
In the discussions in the NR-U study item, references to sub-7 GHz are intended to include unlicensed bands in the 6 GHz region that are being discussed in regulatory discussions which may have some region exceeding 7 GHz (e.g., 7.125 GHz)

Agreement:
· For sub7 indoor simulation evaluation:

· Scenario: Option 2 (3+3) with indoor mixed office model

· Target to reach 10%-15% serving links below -72dBm

· Further layout parameter fine tuning may be needed. An example procedure for fine tuning is the following sequence.

· Currently a-b-a=15-20-15

· If not reaching target, try a-b-a=15-30-15 and a-b-a=20-40-20

· If not reaching target, apply a scaling factor to the layout with a-b-a=20-40-20

· Other parameters: Default is NR parameters in 38.901 and 38.802 with the exception of the following

	Parameters
	Indoor Sub-7GHz

	Carrier Frequency
	5GHz

	Carrier Channel Bandwidth
	20MHz baseline , 80MHz optional

	Number of carriers
	1

	Number of users per operator
	5 per gNB per 20MHz

	SCS
	To be reported together simulation results

	Channel Model
	NR InH Mixed Office model

	BS/AP Tx Power
	23dBm (total across all TX antennas)

	UE/STA Tx Power
	18dBm (total across all TX antennas)

	BS/AP Antenna gain
	0dBi   

	UE/STA Antenna gain
	0 dBi

	BS/AP Noise Figure
	5dB

	UE/STA Receiver Noise Figure
	9dB

	Minimum received power from serving cell for UE dropping
	-82dBm

	UE receiver
	MMSE-IRC as the baseline receiver

	BS/AP antenna Array configuration
	(M, N, P, Mg, Ng)  = (1, 2, 2, 1, 1), dH = dV = 0.5 λ

	UE/STA antenna Array configuration
	Baseline Tx/Rx: (M, N, P, Mg, Ng) = (1, 1, 2, 1, 1), dH = dV = 0.5 λ

Optional Tx/Rx: (M, N, P, Mg, Ng) = (1, 2, 2, 1, 1), dH = dV = 0.5 λ

	Traffic model
	Use 36.889 Table A.1.1. 

Note: Results based on the mixed traffic models can be used to determine the design.

	UE/STA to UE/STA link pathloss model
	Directly use InH office pathloss model with proper d_3D with indoor mixed office LOS probability

	gNB to gNB link pathloss model
	Directly use InH office pathloss model with proper d_3D with indoor mixed office LOS probability


Email discussion on further layout parameter fine tuning until May 3, 2018 (Jing, Qualcomm)
Agreement: (outcome of email discussion)

· Adopt layout as in Figure 1 with a=20 meters, b=40 meters, c=20 meters, and d=40 meters for indoor sub7GHz NR-U evaluation.

[image: image1.png]



Figure 1. Indoor sub7 simulation office layout

Agreement:
· For sub7 outdoor simulation evaluation:

· Select one of the following for the Outdoor sub-7 GHz scenario

· Alt 1: Each operator randomly drop [1 or 2] micro-layer TRPs within each macro cell with minimum dibstance between gNBs as in NR

· Use NR dense Urban option 1 (gNB dropped at the center of the hot-spot)

· Independent dropping between two operators

· Use the NR current [57.9] meters intra-operator minimum distance

· Use [10] meters as the inter-operator minimum distance

· UE randomly dropped within [28.9] meters within the serving cell

· Alt 2: Drop [1 or 2 or 3] hot spots as in NR urban option 1

· Within each hot-spot, randomly drop one gNB from each operator within a circle of radius [10] meters centered at the center of the hot-spot 

· The minimum inter-gNB distance is [10] meters

· Within each hot-spot, drop UE within [28.9] meters from the hot-spot center

· Parameters: Use the indoor sub7 table as baseline, with further fine tunes possible

Agreement:
· For calibration for sub-7 GHz indoor and outdoor scenarios, companies should submit for the baseline scenario:
· Cdf of received signal power from serving cell

· Optional: Cdf of received signal power from each of the all non-serving cells (including the cells from the other operator)

Agreement:
· NR-U supports both Type-A and Type-B mapping already supported in NR 

· Additional starting positions and durations are not precluded

· For sub-7 GHz, NR-U study the SCSs, 15/30/60KHz

· Study performance difference between different SCS

· Study if changes to UL design are needed to meet the PSD and OCB requirements

· Study if an SS block design/RMSI/OSI with 60KHz SCS is needed 

· Impact on MIB and SIB1 content 

· Need for use of ECP for 60KHz

· RACH design with 60KHz SCS in addition to options currently part of NR

· Other considerations are not precluded. 

· Impact on support of different BWs with different SCS

· Study supporting more than one switching points within a TxOP

· FFS the LBT requirement for each DL/UL data/control burst in the TxOP

Agreements:
· Study the design changes needed to support the following channels /signals in NR-U

· PDCCH/PDSCH

· PUCCH/PUSCH

· PSS/SSS/PBCH

· PRACH

· DL and UL reference signals applicable to the operational frequency range

Agreement:
· Study possible enhancements for HARQ operation 

· Study changes needed for Configured Grant support in NR-U

· Baseline for study: If absence of Wi-Fi cannot be guaranteed (e.g. by regulation) in the band (sub-7 GHz) where NR-U is operating, the NR-U operating bandwidth is an integer  multiple of 20MHz 

· At least for band where absence of Wi-Fi cannot be guaranteed (e.g. by regulation), LBT can be performed in units of 20 MHz. 

· FFS: details on how to perform LBT for as single carrier with bandwidth greater than 20 MHz, i.e., integer multiples of 20 MHz.

· Study whether or not the following techniques enhance performance beyond the baseline LBT mechanisms

· Techniques to cope with directional antennas/transmissions

· Receiver assisted LBT : RTS/CTS type mechanism

· On-demand receiver assisted LBT: For example receiver assisted LBT enabled only when needed 

· Techniques to enhance spatial reuse 

· Preamble detection

· Enhancements to baseline LBT mechanisms above 7 GHz

· Note: LTE-LAA LBT mechanism are assumed as baseline for evaluations for 5GHz. 

· Note: Other aspects are not precluded from being included

RAN1 #93

In RAN1 #93, 2TU online time and three offline sessions with approximated 15 hours total used for the SI discussion. All agenda items discussed. The outdoor sub7 GHz scenario evaluation methodology was agreed on with a parameter fine-tuning/calibration to be done in an email discussion. For the other agenda items, areas to be beneficial for NR-U were identified.

The agreements reached in this meeting are captured below:

Agreement:
· For sub7 GHz outdoor scenario, adopting the following

· Macro deployment with ISD=200×A meters

· Each operator randomly drops 1 micro-layer TRP within each macro cell sector with minimum distance between micro-layer TRPs equals 57.9×A meters

· Independent dropping between two operators

· Use 10 meters as the inter-operator micro-layer TRP minimum distance

· For the inter-operator micro-layer TRP maximum distance

· Outdoor scenario 1: 30

· Outdoor scenario 2: No limit as long as the TRP is within the macro cell

· UE randomly dropped within macro cell sector with a minimum serving cell RSSI of -82dBm

· All UEs dropped outdoor

· Try A>=1 and find the A that satisfies serving cell received power distribution satisfies (10+X)% to (15+X)%] UEs below -72dBm

· Other parameters follow the table below

	Parameters
	Outdoor Sub-7GHz

	Carrier Frequency
	5GHz

	Carrier Channel Bandwidth
	20MHz baseline , 80MHz optional

	Number of carriers
	1

	Number of users per operator
	5 per gNB per 20MHz

	SCS
	To be reported together simulation results

	Channel Model
	NR UMi street canyon

	BS/AP Tx Power
	23dBm (total across all TX antennas)

	UE/STA Tx Power
	18dBm (total across all TX antennas)

	BS/AP Antenna gain
	0 dBi   

	UE/STA Antenna gain
	0 dBi

	BS/AP Noise Figure
	5dB

	UE/STA Receiver Noise Figure
	9dB

	Minimum received power from serving cell for UE dropping
	-82dBm

	UE receiver
	MMSE-IRC as the baseline receiver

	BS/AP antenna Array configuration
	(M, N, P, Mg, Ng)  = (1, 2, 2, 1, 1), dH = dV = 0.5 λ

	UE/STA antenna Array configuration
	Baseline Tx/Rx: (M, N, P, Mg, Ng) = (1, 1, 2, 1, 1), dH = dV = 0.5 λ

Optional Tx/Rx: (M, N, P, Mg, Ng) = (1, 2, 2, 1, 1), dH = dV = 0.5 λ

	Traffic model
	Use 36.889 Table A.1.1. 

Note: Results based on the mixed traffic models can be used to determine the design.

	UE/STA to UE/STA link pathloss model
	Directly use UMi street canyon pathloss model with proper d_3D with UMi street canyon LOS probability

	gNB to gNB link pathloss model
	Directly use UMi street canyon pathloss model with proper d_3D with UMi street canyon LOS probability


Email discussion on calibration of parameters A and X targeting a single setting of parameters for both outdoor scenarios
Qualcomm (Jing)
Agreement:
· Single and multiple DL to UL and UL to DL switching within a shared gNB COT is identified to be beneficial and can be supported

· LBT requirements to support single or multiple switching points, include

· For gap of less than 16us: no-LBT can be used 

· Restrictions/conditions on when no-LBT option can be used will be further identified, in consideration of fair coexistence. 

· For gap of above 16us but does not exceed 25us: one-shot LBT can be used 

· Restrictions/conditions on when one-shot LBT option can be used will be further identified, in consideration of fair coexistence. 

· For single switching point, for the gap from DL transmission to UL transmission exceeds 25us: one-shot LBT is used 

· Further study needed on how many one-shot LBT attempts is allowed for granted UL transmission 

· FFS: For multiple switching points, for the gap from DL transmission to UL transmission exceeds 25us, one-shot LBT is used. Regulations for this option.

Agreement:
· Study FBE (as in the ETSI BRAN specifications) based frame structure

· Identify the changes needed to support FBE operation of NR-U

· Restrictions/conditions on when FBE option can be used will be further identified, in consideration of fair coexistence. 

· Strive to minimize the change from current NR design

Agreement:
· Benefits of using a signal that facilitates its detection with low complexity can be investigated including all/part of the following scenarios/use cases: 

· UE power saving

· Improved coexistence

· Spatial reuse at least within the same operator network 

· Serving cell transmission burst acquisition

· FFS: further usage scenarios

Agreement:
· NR-U should have a signal that contains at least SS/PBCH block burst set transmission

· FFS: Other channels and signals transmitted together as part of the signal

· The design of this signal should consider the following characteristics specific to unlicensed band operation

· There are no gaps within the time span the signal is transmitted at least within a beam

· FFS: Whether any gaps are needed for beam switching and, if needed, their duration

· The occupied channel bandwidth is satisfied (although this may not be a requirement)

· Strive to minimize the channel occupancy time of the signal

· Characteristics that may facilitate fast channel access
Agreement:
· An interlaced waveform can have benefits in some scenarios including

· Link budget limited cases with given PSD constraint
· As one option to efficiently meet the occupied channel bandwidth requirement. 
· A waveform contiguous in frequency may be adequate in some scenarios

· To inherit legacy contiguous allocation designs.
Note: It is RAN1’s understanding that the temporal allowance of not meeting occupied channel bandwidth by regulation can be exploited if the minimum bandwidth requirement, e.g., 2 MHz, is satisfied.

Agreement:
· Support for Rel-15 NR PUCCH formats can be considered. Exclusion of the support of certain formats is to be identified. 

· Note: It is RAN1’s understanding that certain formats do not meet the minimum bandwidth requirement by regulation. 

· It is identified that block-interlaced based PUSCH can be beneficial. 

· It is beneficial to use the same interlace structure for PUCCH and PUSCH. 

· The following aspects can be considered for interlace waveform based PUCCH design:

· Flexible number of OFDM symbols

· Flexible payload size

· User multiplexing

· Number of formats

Agreement:

· Support for Rel-15 NR PRACH formats can be considered. Exclusion of the support of certain formats is to be identified. 

· Note: It is RAN1’s understanding that certain formats do not meet the minimum bandwidth requirement by regulation. 

· It is identified that interlaced based PRACH can be beneficial. 

· The following aspects can be considered for Interlace waveform based PRACH design for 4-step random access:

· Interlacing based on PRB or REs

· Targeted cell sizes

· Targeted PRACH capacity

· Targeted false alarm and detection rates

· Targeted timing estimation accuracy

· Number of formats

· Multiplexing with other channels such as block interlaced PUCCH and PUSCH

Agreement:
· LTE-LAA channel access mechanism is adopted as baseline for 5GHz 

· Further enhancements not precluded 

· LTE-LAA channel access mechanism is adopted as starting point of the design for 6GHz 

· Further enhancements not precluded 

· For 5GHz band, a no-LBT option is beneficial for NR-U, such as for supporting fast A/N feedback, and is permitted per regulation. 

· Restrictions/conditions on when no-LBT option can be used will be further identified, e.g., in consideration of fair coexistence. 

· No-LBT option can be applied to 6GHz band if allowed by regulation

· Restrictions/conditions on when no-LBT option can be used will be further identified, if fair coexistence criterion is defined for 6GHz band

Note: Channel access mechanisms need to comply with regulations and may therefore need to be adapted for particular frequency ranges.

Agreement: 

· Initial active DL/UL BWP is approximately 20MHz for 5GHz band

· The final value will be quantized to number of PRBs

· Initial active DL/UL BWP is approximately 20MHz for 6GHz band if similar channelization as 5GHz band is used for 6GHz band

· FFS: Initial active DL/UL BWP for other applicable bands, including 60GHz

Agreement:
The following modifications to initial access procedures are beneficial

· Modifications to initial access procedures considering limitations on access to the channel based on LBT

· Develop techniques to handle reduced SS/PBCH block and RMSI transmission opportunities due to LBT failure

· Enhancement to 4-step RACH

· Mechanisms to handle reduced msg 1/2/3/4 transmission opportunities due to LBT failure

· 2-step RACH potentially has benefit for channel access

Agreement:
· Potential modifications to RLM/RRM procedures due to reduced transmission opportunities for DL signals and channels due to LBT failure should be identified and studied

Agreement:
Modifications to paging procedures due to reduced transmission opportunities for paging due to LBT failure are beneficial and should be identified and studied
Agreement:
· Transmission of HARQ A/N for the corresponding data in the same shared COT is identified as beneficial

· Strive to support transmitting all HARQ A/N for the corresponding data in the same shared COT, if possible, considering the current NR UE processing time required

· Mechanisms to support this need to be identified

· It is understood in some cases, the HARQ A/N has to be transmitted in a separate COT from the one the corresponding data was transmitted

· Mechanisms to support this need to be identified

Agreement:
· Techniques to handle reduced HARQ A/N transmission opportunities for a given HARQ process due to LBT failure are identified as beneficial

· Potential techniques include mechanisms to provide multiple and/or supplemental time and/or frequency domain transmission opportunities

Agreement:
· NR-U uses NR HARQ feedback mechanisms as baseline, and enhancements can be identified

· When UL HARQ feedback is transmitted on unlicensed band, NR-U considers mechanisms to support flexible triggering and multiplexing of HARQ feedback for one or more DL HARQ processes

Agreement:
· Scheduling multiple TTIs for PUSCH each using a separate UL grant in the same PDCCH monitoring occasion is identified as beneficial 

· Scheduling multiple TTIs for PUSCH using a single UL grant is identified as beneficial and should be supported in NR-U

Agreement:
· The following modifications to the configured grant procedures are beneficial

· Removing dependencies of HARQ process information to the timing

· Introducing UCI on PUSCH to carry HARQ process ID, NDI, RVID

· Introducing Downlink Feedback Information (DFI) including HARQ feedback for configured grant transmission

· Increased flexibility on time domain resource allocation for the configured grant transmissions

· Supporting retransmissions without explicit UL grant
RAN2 #101bis

0.5TU was in the budget for the Study Item but no online time was allocated and therefore there were no agreements. An email discussion happened after the meeting to progress on the scope of the work.

RAN2 #102

The following were agreed based on the outcome of the email discussion report (R2-1808941) for the scope of the RAN2 work:

1. The scope of RAN2 study include the same deployment scenarios agreed for RAN1 evaluation, namely NR-U LAA, NR-U SA, ENU-DC, NNU-DC as well as an NR cell with DL in unlicensed band and UL in licensed band.
2. NR-U will use NR licensed design as baseline for the study of CA (for NR-U LAA case), SA, and DC (both EN-DC and NR-DC). This means we need to understand what changes are needed compared to the baseline to make unlicensed operation work.

3. Support of asynchronous networks for will be addressed in the study (excluding the NR-U LAA case). 

4. Changes needed to configured grants should be studied.

5. Multiple beam operation and related procedures should be studied.

6. RAN2 will also consider all the bands included in RAN1 study.
For RACH, the following were agreed:

1. Both CBRA and CFRA are supported. Changes for NR-U operation will be studied
2. 4-step and 2 step CBRA procedure will be studied in conjunction with RAN1 progress
3. We will review the agreements made during Rel-14 eLAA WI regarding the random access procedure to determine if they can be the solution for CFRA access for NR-U

RAN2 also agreed to have an email discussion for mobility aspects to be reported to the next 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
2.2.2
Completed elements of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
· xxx

· xxx

· xxx

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
The study item is scheduled to start in Q1 2018. The following are the objectives from the SID
The NR-based unlicensed access design should allow fair coexistence across RATs and within NR-based systems operating in unlicensed spectrum. 
This study item will include the following objectives

· Study NR-based operation in unlicensed spectrum (RAN1, RAN2, RAN4) including 

· Physical channels inheriting the choices of duplex mode, waveform, carrier bandwidth, subcarrier spacing, frame structure, and physical layer design made as part of the NR study and avoiding unnecessary divergence with decisions made in the NR WI

· Consider unlicensed bands both below and above 6GHz, up to 52.6GHz

· Consider unlicensed bands above 52.6GHz to the extent that waveform design principles remain unchanged with respect to below 52.6GHz bands 

· Consider similar forward compatibility principles made in the NR WI 

· Initial access, channel access. Scheduling/HARQ, and mobility including connected/inactive/idle mode operation and radio-link monitoring/failure

· Coexistence methods within NR-based and between NR-based operation in unlicensed and LTE-based LAA and with other incumbent RATs in accordance with regulatory requirements in e.g., 5GHz , 37GHz, 60GHz bands 

· Coexistence methods already defined for 5GHz band in LTE-based LAA context should be assumed as the baseline for 5GHz operation. Enhancements in 5GHz over these methods should not be precluded. NR-based operation in unlicensed spectrum should not impact deployed Wi-Fi services (data, video and voice services) more than an additional Wi-Fi network on the same carrier; 

The above study will address the following architectural scenarios (RAN2): 

· An NR-based LAA cell(s) connects with an LTE or NR anchor cell operating in licensed spectrum

· The study assumes the techniques for linking between Pcell (LTE or NR licensed CC) and Scell (NR unlicensed CCs) according to the NR WI

· An NR-based cell operating standalone in unlicensed spectrum, connected to a 5G-CN network with priority on frequency bands above 6GHz, e.g., for private network deployments; 

· Study how to ensure from a RAN level that connection and security management can be integrated with the E-UTRAN, NG RAN and 5G CN architecture, including service continuity requirements for users moving between cells of licensed and unlicensed frequency bands, liaising with SA2 as required

2.3.2
Open issues of the Performance part WI
The study item is scheduled to start in Q1 2018. The following are the objectives from the SID:
Define Performance requirements for possibly new bands.
3.
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