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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

	68
	WI/SI started
	RP-151045
	0%
	Dec. 2015
	0%
	June 2016

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


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-150982
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:


25 %








RAN4 Perf. part:

XXX %








RAN5 Testing part:

XXX %








SI:



XXX %

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:

25%










RAN WG2:

25%










RAN WG3:

XXX%











RAN WG4:

25%










RAN WG5:

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:



<e.g. Dec. 2015>
which is:
RAN #XX
The Core part WI is planned to be 100% complete in:


Dec. 2015

which is:
RAN #70
The Performance part WI is planned to be 100% complete in:
June 2016

which is:
RAN #72
The Testing part WI is planned to be 100% complete in:

<e.g. Dec. 2015>
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)
	Any time units modified in this section compared to
RP-150982 endorsed by RAN #68
	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-150982
up to the target date of the WI/SI (if necessary add further tables below).
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 #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

	5
	
	1.5
	
	
	
	1.5
	1.5
	
	
	5
	
	1.5
	
	
	
	1.5
	1.5
	
	


	RAN #70
Q1/2016
RAN #71

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	84
	84
	93
	93
	93
	91
	78
	78
	78
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Q2/2016
RAN #72
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	R2J
	R3
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	R4RD Core
	R4RF

Perf
	R4RD Perf
	R1L
	R1U
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	R2U
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	R3
	R4RF
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	R4RF Perf
	R4RD Perf

	84bis
	84bis
	93bis
	93bis
	93bis
	91bis
	78bis
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	78bis
	78bis
	84
	84
	94
	94
	94
	91
	79
	79
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L: LTE, U: UMTS, J: Joint, RD: RRM/demodulation

motivation/explanation:

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 working groups working on the work item. 
RAN1

The agreements, working assumptions, conclusions and observations from RAN1 #82 are listed below.
Agreements:
· For LBT operation,  an ECCA slot size of 9 µs is used
· The actual sensing time is at least 4 µs within the slot.
· For LBT Category 4 operation for PDSCH 
· A defer period consists of a duration of 16 us followed by n consecutive CCA slots.
· n is a positive integer
· The duration of a CCA slot is 9 us.
· FFS on number of slots in the defer period, e.g., n for different QoS classes.
· No count down is performed during the duration of 16 µs at the start of the defer period.
· The backoff counter may be decremented by one at the end of a defer period when all the n slot are observed to be idle.
· If the counter reaches 0 after decrementing, the node shall not transmit immediately and continues the ECCA procedure by performing a CCA check for at least one slot
· FFS: The defer period may be aborted when the channel is observed to be busy anytime in the differ period
Agreements:
For contention window size adjustment for LBT category 4 operation for PDSCH, the following options should be studied further

· For LBT Category 4 operation for PDSCH, the CWS (contention window size) is adjusted based on  HARQ ACK/NACK feedback

· FFS on the details of how to use the HARQ ACK/NACK feedback. More details on the procedure should be provided as much as possible within RAN1#82
· For LBT Category 4 operation for PDSCH, the CW size is adjusted based on the eNB medium sensing based metrics

· The following options have been identified to derive the metric

· Option 1: Number of busy periods between transmissions 

· A busy period is the total time the channel is occupied between two idle CCA slots 
· Option 2: Number of idle slots (or) ratio of the number of idle to busy slots within a defined observation window
· FFS on the details for the two options above. More details on the procedures should be provided as much as possible within RAN1#82
Agreements:
· RAN1 shall identify adaptation rules for LAA to adaptively lower the maximum energy detection threshold to ensure co-existence with other RATs including Wi-Fi and good performance of LAA
· Technologies that ensure co-existence with other RATs including Wi-Fi, using alternative means not requiring lowering of the maximum energy detection threshold, are not precluded.
· At least the following shall be considered in defining the adaptation rules of the maximum energy detection threshold:
· Antenna gain and number of transmit antennas

· Coexistence with LAA in absence of other RATs including Wi-Fi

· The maximum rated EIRP of the LAA transmission point within unlicensed band
· The maximum EIRP within the transmission burst following the LBT procedure 
· The transmission bandwidth
· Measured ambient noise floor
· Deployment scenario: Indoor, outdoor
· Estimated Load on the operating channel
· Feasibility of the co-existence test
· Single global solution
· In regions and bands/sub-bands without regulations, define an upper bound for the maximum energy detection threshold taking into consideration
· May be based on bandwidth and presence of other RATs
Working assumptions:
· For self-carrier scheduling, the following UL LBT candidate procedures should be considered
· A CCA duration of 25 us before the transmission burst
· The sensing duration can be less than the CCA duration
· A category 4 LBT scheme with a defer period of 25 µs including a defer duration of 16 us followed by one CCA slot, and a maximum contention window size of X={3, 4, 5, 6, 7}, respectively
· FFS: The random backoff counter is generated at the eNB and is signalled to the UE
· The UL maximum contention window size should be smaller than for DL category 4 LBT
· Note that X = 7 can be revisited later after DL LBT discussions, if necessary
· FFS: Transmission without LBT when UL transmission burst follows DL transmission burst with a gap of at most 16 µs between the two bursts
Agreements:


Clarification of LBT procedure: 

· During the eCCA procedure, the backoff counter does not have to be decremented when a slot is sensed to be idle.

· If a slot is not observed it should be assumed to be busy.

Agreement:
· There should be at least one extended CCA between two consecutive DL transmission bursts
Agreements:
· For multi-Carrier LBT on a group carriers
· Alt1: eNB performs Cat-4 based LBT on only one unlicensed carrier

· When the eNB completes LBT on a carrier, the eNB can sense other configured carriers for a period, e.g., PIFS (25 microseconds), immediately before the completion of LBT on the carrier.

· The eNB is allowed to transmit DL data burst(s) on the carriers sensed idle according to above procedure.

· FFS: How fast the eNB can change the carrier requiring Cat-4 based LBT

· FFS: Whether to apply the Wi-Fi channel bonding rule

· FFS: Energy detection threshold used on channels not performing Cat-4 based LBT

· Alt2: eNB performs Cat-4 based LBT on more than one unlicensed carriers

· The eNB is allowed to transmit DL data burst(s) on the carriers that has completed Cat-4 based LBT with potential self-deferral (including idle sensing for a single interval) to align transmission over multiple carriers. 

· FFS: If the eNB can receive on a carrier while transmitting on another carrier, freeze backoff counter(s) for the carrier(s) not transmitting while other carrier(s) is transmitting if the carriers are within X MHz apart

· FFS: X MHz

· FFS: Whether LAA supports Alt1 + Alt2 or Alt2 only.

Agreements:
· Signal subtraction from ED as a way to enable frequency reuse is not considered in Rel-13

· Note: Frequency reuse is a design target for LAA
Working assumption:
· In an unlicensed carrier, DRS and PDSCH can be multiplexed and transmitted within a subframe, at least in subframes 0 and 5, where the PDSCH transmission follows Cat4 LBT scheme defined for PDSCH

· FFS how to multiplex DRS and PDSCH in a same subframe 

· FFS whether PDSCH and DRS can be multiplexed in the same subframe, if subframe 0 or 5 is not part of the DRS occasion 

Agreements:

· Subject to LBT, allow the DRS without PDSCH to be transmitted in one of different time positions within the configured DMTC where the DMTC timing is relative to the PCell timing. In this case,

· Duration of the signals in the DRS (which doesn’t include potential initial signal) is less than 1 ms (a single idle sensing interval is used for the LBT procedure prior to transmission of the DRS)

· FFS: Duration of the DRS occasions when the duration is less than 1 ms
· FFS: case where duration of the signal in DRS is 1 ms or longer
· Allow DRS transmission in subframe other than #0 and #5

· Position of DRS in a subframe is the same for all candidate subframes in the DMTC

· Following alternatives can be considered for sequence generation for SSS/RS in subframes with DRS

· Alt. 1: Generate SSS/RS sequences according to the subframe index of DRS

· Alt. 2: Generate SSS/RS sequences irrespective of the subframe index of DRS

· FFS: other alternatives

Conclusions:

· Companies are encouraged to evaluate followings until the next RAN1 meeting:

· RRM measurement performance for DRS:

· Single shot cell detection performance

· Single shot RSRP measurement performance

· Candidate DRS structures with one or two CRS port(s):

· Rel-12 DRS for FDD

· 4 OFDM symbols: CRS/SSS/PSS/CRS (e.g. in symbols 4/5/6/7)

· Also study the above cases when:

· PSS and SSS are repeated in frequency domain
· PAPR should be evaluated

· PSS and SSS are repeated in time domain
· Only SSS is repeated in time domain in the DRS subframe

· The minimum transmission bandwidth is 5 MHz
· This does not preclude measurement on 6 PRBs
· The transmission periodicity is the same as Rel-12 DRS
· Note that other DRS structures are not precluded
Agreements:
· For the UE reporting RSSI measurement in the unlicensed carrier, the timing where the UE may perform RSSI measurement should be indicated to the UE
· FFS: RSSI is measured from all OFDM symbols of the measurement period where the UE performs RSSI measurement 
· The RSSI measurement timing configuration may be independently configured from the DMTC
· Note that RSSI is different from the existing RSSI
· FFS averaging granularity
· FFS additional RSSI measurement gap
Agreements:
· Support CRS-based and DMRS-based transmission schemes/modes in LAA
· FFS whether and how to handle power fluctuation and discontinuous transmission

· FFS which transmission schemes/modes are supported
Agreements:
· The following option is excluded for PDSCH transmission in a DL subframe on a LAA SCell

· Option 2: A DL transport block is transmitted on a subset of the OFDM symbols in the DL subframe and all OFDM symbols in the next or the previous subframe (i.e. Super TTI)
· Further study on the following options for PDSCH transmission in a DL subframe on a LAA SCell considering spectrum efficiency, eNB/UE complexity, etc

· Option 1: A DL transport block is only transmitted on a subset or all of the OFDM symbols in the DL subframe (i.e. Partial TTI)
· Option 3: A DL transport block is transmitted on a subset of OFDM symbols in the DL subframe and a subset of the OFDM symbols in the next or the previous subframe within a TTI less than or equal to 1ms or in a subset or all OFDM symbols in one subframe (i.e. Floating TTI)
RAN2
The agreements, working assumptions, conclusions and observations from RAN2 #91 are listed below.
R2-153792
RAN2 Work Plan of Licensed-Assisted Access to Unlicensed Spectrum; Huawei, Ericsson; discussion;
=>
Proposals 1 to 4 are agreed.

R2-153323
CR to capture LAA agreements; Huawei, HiSilicon; CR; 36.300; 13.0.0; 0787; B; 

=>
CB: [LTE/LAA] An updated running stage-2 CR may be provided in R2-15xxxx (Huawei)

· [LTE/LAA] One Week: Running stage-2 CR (Huawei)
-
Capture agreements from this meeting
=>
Intended outcome: Technically endorsed running 36.300 CR in R2-153907 CR0787 R1

	Agreements
1
A UE is only expected to detect and measure cells transmitting DRS during the configured DRS DMTC window.

4
Introduce measurements of average RSSI and channel occupancy (percentage of time that RSSI was above a threshold) for reporting in LAA





	Agreements
1
The NW configures one DMTC for all neighbor cells as well as for the serving cell (if any) in one frequency (as for Rel-12 DRS mechanism)

5
Periodical reporting is supported for LAA RRM measurements, 

6
Reporting events A1/A2/A4/A6/C1/C2 are supported on LAA SCells 




RAN4
In RAN4#76, LAA was discussed in RF and RRM room in RAN WG4, with an additional evening adhoc session for RF issues. There were a total of 40 papers. There were discussions related to bandplan with no agreements being made yet. Channel raster and CA combinations involving LAA have been approved. There were discussions related to LBT issues and suitable RF requirements for LAA nodes. How to accommodate differences on BS requirements in different regions and different parts of the 5GHz spectrum was also addressed. Initial discussions on RRM impacts due to LAA operations were carried out and potential RRM impacts have been identified.
The agreements, working assumptions, conclusions and observations from RAN4 #76 are listed below.
R4-154891
Workplan for Rel-13 LAA work item





Source: Ericsson, Huawei, Qualcomm, Nokia Networks, Intel

Decision: 

The document was Approved
R4-155385
Meeting minutes of adhoc on LAA





Source: Ericsson

Decision: 

The document was Approved
R4-155324
Consideration on channel arrangement for LAA





Source: Huawei

Agreements:

Proposal 1: It is proposed to define 20MHz channel bandwidth in 5GHz unlicensed band(s) for LAA in release 13. Introduction of 10 and 15MHz channels in future releases shall not be precluded.

Proposal 2: LAA E-UTRA EARFCN based on 100kHz channel raster are down-selected so that LAA  and Wi-Fi channels can be aligned as much as possible. Other type of down selection shall not be precluded in future releases.

Proposal 3: The E-UTRA contiguous carrier aggregation channel spacing for LAA should be a multiple of 300kHz. For 20MHz CBW, it is proposed to set the channel spacing to 19.8MHz and 20.1MHz alternately to reduce the interference between Wi-Fi and LAA.
Decision: 

The document was Approved
R4-155325
Potential CA configurations for LAA operation in 5GHz





Source: Ericsson

Agreements:

Proposal-1: Maximum two band CA configurations and up to 5CCs (one licensed CC and maximum 4 unlicensed CCs) are considered in Rel-13 timeframe.

Proposal-2: Consider both contiguous and non-contiguous intra-band CA for unlicensed band when more than one unlicensed carrier is aggregated in unlicensed spectrum.

Proposal-3: In the first step of LAA work, consider the bands 1, 2, 3, 4, 7, 41 and 42 for LAA operations in 5GHz

Proposal-4: If requirements for one of the combinations with at least 1 licensed carrier and 1 unlicensed carrier are completed, then WI can be completed.
Decision: 

The document was Approved
R4-155403
Way forward on BS RF specifications for LAA





Source: Ericsson, Nokia Networks, Qualcomm, Huawei
Agreements:

1. Regional regulatory requirements should be accounted for in the following way:

· RAN4 should aim at having a minimum set of limits for each BS RF requirement related to global and regional regulation, such as max BS power and unwanted emissions.

· There should in addition to the limits(s) be general references to existing regulation.

2. Possible RAN4 requirements on the LBT procedure should be further studied depending on RAN1 and RAN2’s discussion. .

3. For spurious emissions, the frequency range of the requirement needs to be adapted to the higher carrier frequency (5 GHz).
Decision: 

The document was  Approved 
R4-155131
Way forward on RRM impact on LAA





Source: Huawei, HiSilicon, Ericsson, Alcatel-Lucent, Intel, Nokia Networks
Agreements:

1. The following requirements in TS 36.133 will not be impacted when LAA is introduced:
a. Section 5 E-UTRAN RRC_CONNECTED state mobility
b. Section 6.1 RRC Re-establishment
c. Section 6.2 Random access
d. Section 7.1 UE transmit timing
e. Section 7.2 UE timer accuracy
f. Section 7.3 Timing advance
g. Section 7.4 Cell phase synchronization accuracy (TDD)
h. Section 7.5 Synchronization requirements for E-UTRAN to 1xRTT 
2. The following requirements may be impacted:

a. Section 7.6 Radio Link monitoring

b. Whether radio link monitoring is performed on LAA SCell is based on RAN2 agreements.

c. Section 7.7 SCell Activation and Deactivation Delay for E-UTRA Carrier Aggregation

d. Section 7.8 Interruption 

e. 7.9 Maximum Transmission Timing Difference in Carrier Aggregation

f. Section 8.1 Measurement gap

g. The description of measurement gap in section 8.1 may have to be modified subject to RAN2 agreements on measurement gaps.

h. New Section 8.x Requirements for LAA measurement including RSRP/RSRQ and RSSI

i. Cell identification

j. RSRP/RSRQ measurement

k. RSSI measurement methodology and corresponding measurement requirements

l. Section 8.2 Capabilities for Support of Event Triggering and Reporting Criteria

m. New Section 9.1.x Measurement Accuracy including RSRP/RSRQ and RSSI

Decision:
Agreed
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

· Band combinations
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 following is a list of open issues

· Channel access framework including clear channel assessment with further clarifications of procedures and parameters. (This includes identification of a minimum set of mandatory features/parameters that enables effective and fair coexistence between Wi-Fi and LAA and effective and fair coexistence between different LAA systems)
· Discontinuous transmission with limited maximum transmission duration
· RRM measurements and reporting including DRS design
· Downlink transmissions

· CSI measurements and reporting

· Scheduling and HARQ
· Band/bands definition

· BS core requirements
· UE core requirements

2.3.2
Open issues of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
· xxx

· xxx

· xxx

3.
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