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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

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

	69
	RP-151390
	RP-151045
	25%
	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-151600
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:


100 %








RAN4 Perf. part:

0 %








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:

100%










RAN WG2:

100%










RAN WG3:

XXX%











RAN WG4:

100%











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-151600 endorsed by RAN #69
	<Yes/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-151600
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 #70
Q1/2016
RAN #71

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	84
	84
	93
	93
	89
	91
	78
	78
	78
	78

	
	
	
	
	
	
	
	
	1
	1


	RAN #71
Q2/2016
RAN #72

	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

	84bis
	84bis
	93bis
	93bis
	89bis
	91bis
	78bis
	78bis
	78bis
	78bis
	85
	85
	94
	94
	90
	92
	79
	79
	79
	79

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1


	RAN #72
Q3/2016
RAN #73

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	86
	86
	95
	95
	91
	93
	80
	80
	80
	80

	
	
	
	
	
	
	
	
	
	


	RAN #73
Q4/2016
RAN #74

	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

	86bis
	86bis
	95bis
	95bis
	91bis
	93bis
	80bis
	80bis
	80bis
	80bis
	87
	87
	96
	96
	92
	94
	81
	81
	81
	81

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


	RAN #74
Q1/2017
RAN #75

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	88
	88
	97
	97
	89
	95
	82
	82
	82
	82

	
	
	
	
	
	
	
	
	
	


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
RAN1

The agreements, working assumptions, conclusions and observations from RAN1 #82bis are listed below.
R1-156091
[DRAFT] LS on LAA DL LBT Priority Classes
Ericsson

Agreed in R1-156131
Agreements:
· Every subframe 0 and 5, when transmitted by the eNB, should contain Rel-12 PSS/SSS/CRS where PSS/SSS/CRS in the LAA DRS is a subset of these signals.

· Number of CRS ports should be the same or higher than the number of CRS ports in the DRS.

· FFS: Partial TTI in SF0 and SF5

· FFS: Changes to scrambling for SSS/CRS 

· Note: A UE is only expected to detect and measure cells transmitting DRS during the configured DRS DMTC window (from RAN2 agreements)
· The PSS/SSS/CRS in LAA DRS is a subset of Rel-12 PSS/SSS/CRS.

· FFS: Changes to scrambling for SSS/CRS 

Working assumption:
· For LBT operation for PDSCH, the CW size (CWS) is adjusted based on HARQ ACK/NACK feedback. 
· FFS: Additional criteria for adjustment based on eNB sensing

Agreements:
· A DL transmission burst (which may not start with the DRS) containing DRS without PDSCH within the DMTC immediately follows a single idle observation interval of at least 25 us

· The total duration of the DL transmission burst is not longer than 1 ms (i.e. x = 0 from previous agreement)

· FFS: ED threshold used

Agreements:
· RAN1 first identifies cases for ED threshold adaptation, and rules for each case

· Starting from R1-156320, R1-156269, R1-156360, and R1-156361
· Email approval until 29th October – Havish (Ericsson)
Agreements:
· For CWS adjustment based on HARQ-ACKs,

· Set of CWSs for LBT priority class 3 = {15, 31, 63}

· The CWS is increased if at least Z % of the HARQ-ACK feedback values for a reference subframe set are NACK. Otherwise, the CWS is reset to the minimum value (i.e., 15).

· Reference subframe set (to be down selected)

· Alt. 1: the latest DL subframe for which HARQ-ACK feedback is available
· Alt. 2: the first DL subframe of the latest DL data burst for which HARQ-ACK feedback is available 
· Alt. 3: all subframes for which HARQ-ACK feedback is available of the latest DL data burst for which HARQ-ACK feedback is available
· FFS on the Z value. Select one out of {10%, 50%, 75%, 100%}.

· In addition, the CWS is reset to the minimum value (i.e., 15) if the maximum CWS (i.e., 63) is used for K consecutive eCCA for transmission
· K is selected by NW from the set of values from (1, …,8)
· FFS: Whether the CWS is reset to the minimum value if there has been no DL transmission by the eNB for a duration of at least T
· FFS: HARQ-ACK DTX
Observations:

· If SINR side condition is -6dB, using only existing PSS/SSS is not sufficient for greater than 90% one-shot cell detection

· If SINR side condition is X dB, using only existing PSS/SSS can be sufficient for greater than 90% one-shot cell detection

· Source R1-155938 shows X~-1dB

· Source R1-155644 shows X~-3dB

· Source R1-156039 shows X~-2dB

Working assumptions:
· SINR side condition or detection probability for LAA cell detection performance requirement(s) can be relaxed compared to Rel-12

· Cell detection with a single DRS occasion is supported based on existing PSS/SSS
· Send LS to RAN4 to confirm feasibility of cell detection with a single DRS occasion to decide SINR side condition and cell detection probability

· Detection probability associated with transmission burst can be discussed further

R1-156366
Draft LS on cell detection and DRS for LAA

Huawei
Agreed in R1-156367
Agreements:
· The signals comprising the LAA DRS are the same as symbols 0-11 of the Rel-12 DRS for FDD (LAA assumes normal CP)
· DRS occasion duration is 12 symbols
· NZP-CSI-RS of the Rel-12 DRS can be transmitted in symbols #9 and #10, if configured
Agreements:
· The measurement duration (averaging granularity) for a single UE-reported RSSI measurement instance should be indicated to the UE:
· Support a minimum duration of one OFDM symbol
· Support a maximum duration of 5ms 
· Potential higher-layer filtering of multiple UE-reported RSSI measurement instances (for average RSSI) and the definition of statistics reflecting channel occupancy are up to RAN2 (and RAN4). 

· A measurement gap duration (i.e. 6ms) may contain multiple measurement instances

· FFS: UE behaviour when a RSSI measurement instance overlaps with the transmission of the serving cell
· FFS: Intermediate averaging granularity values
R1-156207
Draft LS on UE-reported RSSI measurements for LAA
Samsung
Agreed in R1-156259
Working assumption:
· Adopt one of the following options for achieving synchronization in addition to synchronization provided by DRS:

· Option 1: Initial signal (SSS/PSS) is transmitted before the first data/control OFDM symbol of the DL transmission burst. 4 CRS-port 0 OFDM symbols are transmitted in at least the first subframe of DL transmission burst 

· Option 2: 4 CRS-port 0 OFDM symbols are transmitted in a subframe

Agreements:
· Adopt one or some of the following options for detecting transmissions (except for partial subframe) from a serving cell:
· Option 1: Initial signal (SSS/PSS) is transmitted before the first data/control OFDM symbol of the DL transmission burst
· Option 2: 1 CRS-port 0 (+ 1) OFDM symbols are transmitted in every subframe
· Option 3: Detecting (E)PDCCH when scheduled
Agreements:
· UE may assume that OFDM symbol#0 containing CRS-port 0+1 (or CRS-port 0) is transmitted in every subframe (FFS: for partial subframe) subject to LBT
· Note: “UE may” implies no intention to specify explicit UE procedure related to detecting tx burst according to the above
Agreements:
· DL transport block in the last subframe of a DL Tx burst can be transmitted using DwPTS structure, or a full subframe

· FFS how to signal the structure of the last subframe

· FFS whether to define a 13-symbol partial subframe

· FFS whether DwPTS structure with 3 OFDM symbols can be used for the last subframe

· FFS down selection
Agreements:
· UE may assume that the transmission power for CRS and CSI-RS in the DRS is constant for RRM measurements regardless of the subframe in which the DRS is transmitted within the DMTC

Working assumption:
· UE may assume that the CRS and CSI-RS transmission has a constant power in each subframe of DL transmission burst, and the UE should not assume that the CRS and CSI-RS transmission power is the same across transmission bursts

· FFS: Whether there is any problem with AGC

· FFS: Whether there is an issue with CSI measurements due to potential mismatch in UE’s measured subframe and eNB’s understanding of the measured subframe

· FFS: How the UE identifies whether subframes belong to the same transmission burst

· Note: The following options and other potential options for such identification are not precluded.

· Such identification is left up to UE implementation.
· Such identification is provided via assistance from the eNB.
Agreements:
· TM1, TM2, TM3, TM4, TM8, TM9, and TM10 are supported on LAA SCell from RAN1 specification point of views
· TM10 supports at least QCL type A


· FFS: QCL type B
· PQI bits are still present in DCI format 2D

· Fallback transmission schemes are supported
Agreements:
· UE can be configured with DRS and CSI-RS in the same subframe, for the purpose of CSI channel measurement using the configured CSI-RS

· FFS: CSI-RS configuration details

· FFS: Depending on the DRS design, the UE can assume CRS ports are transmitted during a DRS occasion for the purpose of CSI measurement 
Agreements:
· RAN1 recommends signaling parameters describing the potential periodic subframes for NZP CSI-RS and CSI-IM configured for CSI measurement are the same as in Rel-12

· FFS: Aperiodic subframe case

· FFS: DRS occasion overlapping with potential periodic subframe configured for NZP CSI-RS and CSI-IM

· Note that this does not preclude applicability to LAA of any CSI-RS enhancements in other Rel-13 WIs
The agreements, working assumptions, conclusions and observations from RAN1 #83 are listed below.
R1-157622
LS on L1 parameters for LAA
Ericsson, Huawei
Agreed in R1-157705
Agreements:
· If a DL transmission burst with PDSCH is transmitted, for which channel access has been obtained using LBT priority class X (1...4), the eNB shall ensure that:

· The transmission duration shall not be longer than the minimum possible duration needed to transmit all available buffered traffic corresponding to LBT priority classes ≤ X

· The transmission duration shall not be longer than the MCOT for priority class X

· Additional traffic corresponding to LBT priority classes >X may only be included in the DL transmission burst once inclusion of traffic corresponding to LBT priority classes ≤ X has been exhausted.  In such cases, the eNB should maximise occupancy of the remaining transmission resources in the DL transmission burst with this additional traffic.

· The above requirements shall be captured within RAN2 specifications.
Agreements:
· Rel-13 LBT supports four LBT priority classes in the RAN1 specifications
· For the LBT priority classes 1 to 4, LAA supports the LBT parameter values shown in the table below
	LBT priority class
	CWmin
	CWmax
	n
	MCOT
	Set of CW sizes

	1
	3
	7
	1
	2ms
	{3,7}

	2
	7
	15
	1
	3ms
	{7,15}

	3
	15
	63
	3
	10 or 8 ms
	{15,31,63}

	4
	15
	1023
	7
	10 or 8 ms
	{15,31,63,127,255,511,1023}


Agreements:
· If the absence of any other technology sharing the carrier can be guaranteed on a long term basis (e.g. by level of regulation), the maximum channel occupancy time for LBT priority classes 3 and 4 is for 10 msec, otherwise, maximum channel occupancy time for LBT priority classes 3 and 4 is for 8 msec
Agreement:
· No more than one random backoff counter per carrier is used by eNB
Ageements:
· The LBT parameters used can only be modified at the start of an extended CCA operation requiring the generation of a new random backoff counter.
· CW size is maintained and updated per LBT priority class

· For adjustment of the contention window sizes per carrier the following are supported:

· The outcome of the HARQ-based CW adjustments, i.e. increase or reset the CW size, is applied to all the LBT priority classes 

Agreements:
· Note: In Japan on 5 GHz unlicensed carrier, the maximum continuous transmission time after sensing the channel to be idle is limited to 4ms by regulation.

· For LAA operation in Japan, when the DL transmission burst is greater than 4 ms, the eNB may do the following:

· After the initial 4 ms of the DL transmission burst, the eNB can sense the channel to be idle for a single continuous interval of duration 34 µs before immediately continuing its transmission with the maximum continuous transmission time limit. 

· The total sensing time and the transmission time should not be more than the  MCOT + floor(MCOT/4ms )*34 µs  where MCOT is the maximum channel occupancy time corresponding to the LBT priority class used for accessing the channel.
· Note that if Japan regulation will change, above agreements needs to be changed

Agreements:
· Confirm following working assumption as an agreement with the FFS point removed. 

· Working assumption:

· For LBT operation for PDSCH, the CW size (CWS) is adjusted based on HARQ ACK/NACK feedback. 

· The eNB considers HARQ-ACK feedback (ACK, NACK, or DTX) only for the self-scheduled TB(s) with DTX and ‘any’ state (defined for TDD channel selection case) counted as NACK
· Do not consider “Whether the CWS is reset to the minimum value if there has been no DL transmission by the eNB for a duration of at least T.”
Agreements:
· The CWS is increased if at least 80 % of the HARQ-ACK feedback values for a reference subframe set are NACK. Otherwise, the CWS is reset to the minimum value.

· Reference subframe set: the first DL subframe of the latest DL data burst for which HARQ-ACK feedback is available.
· Working assumption: Initial partial subframe in addition to the first full DL subframe when initial partial subframe is transmitted
Agreements:
· For HARQ-ACK based CWS adjustment, following rules should be adopted.
· HARQ-ACK DTX is considered as NACK with the exception of following cases.
· HARQ-ACK DTX from a non-scheduled TB is ignored.
· HARQ-ACK DTX from the TB which is scheduled by licensed carrier is ignored.
· Note: HARQ-ACK DTX means explicit DTX response or implies that eNB does not detect any HARQ-ACK response corresponding to a PDSCH transmitted in an unlicensed carrier.
· HARQ-ACK response(s) for two codewords transmitted on a PDSCH is(are) considered separately per each codeword.

· Bundled HARQ-ACK across M subframes is considered as M HARQ-ACK responses.

Agreements:
· If the absence of IEEE802.11n/11ac devices sharing the carrier can not be guaranteed on a long term basis (e.g., by level of regulation),

· For Rel13, if the maximum number of unlicensed channels that the LAA eNB can simultaneously transmit on is equal to or less than 4 

· It is strongly recommended that maximum frequency separation between any two channel centers is less than or equal to 62MHz

· Capture the above in 36.300
Agreements:
· For multi-Carrier LBT on a group carriers

· Alt1: eNB performs Cat-4 based LBT on only one unlicensed carrier

· The eNB shall choose the carrier requiring Cat-4 based LBT uniformly randomly before each transmission burst or fix the carrier at least for 1 sec
· The energy detection threshold used on channels not performing Cat-4 based LBT is same as the one used on channel performing Cat-4 LBT

· A single backoff counter should be used for the carrier on which Cat-4 LBT is performed.  Working assumptions: eNB can use the following Option 1 or Option 2: 

· Option 1: One CW size is updated based on HARQ feedback for all the carriers.  

· Option 2: CW size is updated independently per carrier. The largest CW size among the carriers is used to draw the backoff counter. 

· 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. 

· eNB can perform CW window update independently for Cat-4 based LBT on more than one unlicensed carriers

· eNB can use independent backoff counters or can use a common backoff counter for multiple carriers.

· When a common backoff counter is used, the common random number shall be drawn based on the largest CW size of the carriers which were used in prior transmission

· If the absence of any other technology sharing the carrier cannot be guaranteed on a long term basis (e.g. by level of regulation)
· If a common random counter is used, then after transmission of DL data burst(s) over one or multiple carriers, reset the extended CCA counter(s) for all channel(s) on which LBT was performed

· If independent random counters are used, after the transmission of DL data burst(s) over one or multiple carriers, do one of the following

· Wait for a duration of 4 CCA slots before resuming countdown of counters for all the activated LAA Scell(s) for the UE(s) which were scheduled in the burst

· reset the counters for all the activated LAA Scell(s) for the UE(s) which were scheduled in the burst

· Note: The decision between the two options above can be made by the eNB dynamically (e.g. after drawing a random number) on a per carrier basis
· LAA supports both Alt. 1 and Alt. 2
Agreements:
For the DRS without PDSCH transmission LBT procedure used by LAA:

· If the absence of any other technology sharing the carrier can be guaranteed on a long term basis (e.g. by level of regulation), the maximum energy detection threshold used by LAA is

· Min(X, Y)  

· X = -75 dBm/MHz+ 10*log10(BWMHz) + 10 dB
· Y = 

· Maximum energy detection threshold defined by regulatory requirements when such requirements are defined

· Y = X, otherwise  

· Otherwise, LAA uses the maximum energy detection threshold of TH;

· TH = max(-72 dBm (20MHz), min(Tmax, Tmax – 5 dB + (PH – PTX)))
· If an LAA eNB uses channel access signals of other technologies for the purpose of LAA channel access, it shall continue to meet the LAA maximum energy detection threshold requirement. (Captured in 36.300)
· The parameters used in the above proposal are defined as the following:

· PH is a reference power equaling 23 dBm,  

· PTX is the configured maximum transmit power for the carrier in dBm
· Uses the configured maximum transmission power over a single carrier irrespective of whether single carrier or multi-carrier transmission is employed
· Tmax is defined as the following:

· Tmax = -75 dBm/MHz+ 10*log10(BWMHz). 

· BWMHz is the channel bandwidth in MHz
Agreements:
For the category 4 LBT procedure used by LAA:

· If the absence of any other technology sharing the carrier can be guaranteed on a long term basis (e.g. by level of regulation), the maximum energy detection threshold used by LAA is

· Min(X, Y)  

· X = -75 dBm/MHz+ 10*log10(BWMHz) + 10 dB
· Y = 

· Maximum energy detection threshold defined by regulatory requirements when such requirements are defined

· Y = X, otherwise  

· Otherwise, LAA uses the maximum energy detection threshold of TH;

· TH = max(-72 dBm (20MHz), min(Tmax, Tmax – 10 dB + (PH – PTX)))
· If an LAA eNB uses channel access signals of other technologies for the purpose of LAA channel access, it shall continue to meet the LAA maximum energy detection threshold requirement. (Captured in 36.300)
· The parameters used in the above proposal are defined as the following:

· PH is a reference power equaling 23 dBm,  

· PTX is the configured maximum transmit power for the carrier in dBm
· Uses the configured maximum transmission power over a single carrier irrespective of whether single carrier or multi-carrier transmission is employed
· Tmax is defined as the following:

· Tmax = -75 dBm/MHz+ 10*log10(BWMHz). 

· BWMHz is the channel bandwidth in MHz
Conclusion:

For multi-carrier operation, recommended modes of operation can be captured in 36.300.
Agreements:
For initial CCA,

· If an eNB has not transmitted a transmission including PDSCH on a LAA Scell after step 4 in the procedure below, the eNB may transmit a transmission including PDSCH on the LAA Scell, after sensing the channel to be idle at least in the slot durations of an additional defer duration, Td.
· Modify next paragraph as follows
· The eNB may transmit a transmission including PDSCH on the LAA Scell, after sensing the channel to be idle during the slot durations of a defer duration, Td ; and after the counter  is zero in step 4 of the procedure below.
Agreements:
For defer period,

· The defer duration Td  consists a fixed duration Tf = 16 us immediately followed by  m consecutive slot durations where each slot duration is Ts = 9us, where the fixed duration of Tf = 16us includes an idle slot duration, Ts, at the start of Tf.

Agreement:
· No OFDM symbol offset for UE reported RSSI measurement is specified

Agreements:
· Parameter “Subframe offset for UE reported RSSI measurement duration” is made optionally configurable for inter-frequency measurement
· When the parameter is configured

· UE measures according to the configured offset

· When the parameter is not configured

· For inter-frequency measurements, UE [should be allowed to flexibly] chooses a random starting offset for “RSSI measurement duration”
Agreement:
· Periodicity of UE RSSI measurement duration has a values of 40, 80, 160, 320, 640 msec
Agreements:
· L1 averaging duration of UE-reported RSSI measurement is 1 OFDM symbol

· Note: Above agreements override past agreements

· L1 averaging duration of UE-reported RSSI measurement does not need to be configured to UE

· Value range of Measurement duration of UE-reported RSSI measurement is 1, 14, 28, 42, 70 (in unit of L1 averaging duration)
Agreements:
· L1 provides to higher layer a single RSSI sample value for every “L1 averaging duration of UE-reported RSSI measurement” in a “Measurement duration of UE-reported RSSI measurement”
· No additional L1 filtering is applied
· Example note

· L3 averaging window is only for an example illustration

·  L1 averaging duration = 1 OFDM symbol, UE-reported RSSI measurement duration = 70


[image: image1]
Agreement:
· No additional UE behaviour is required when a RSSI measurement instance overlaps with the transmission of the serving cell
Agreements:
· RRC signaling provides the list of possible starting positions of transmission in the first subframe of the DL transmission burst

· Possible starting positions are {0}, {0,7}. Other starting positions are not considered

· Candidate starting positions in the first subframe are excluding the reservation signal and initial signal (if any)

Agreements:
· Possible starting positions are {0}, {0,7}.

· When the starting position is 7,
· Same CRS/DMRS resource mapping as in the second slot
· All the configured CRSs are included in the partial subframe

· If the configured CSI-RS/CSI-IM pattern is in the first slot

· UE assumes CSI-RS/CSI-IM does not exist in the partial subframe
· If the configured CSI-RS/CSI-IM pattern is in  the second slot

· UE assumes CSI-RS/CSI-IM does not exist in the partial subframe
· PDCCH/PDSCH/PCFICH/PHICH resource mapping as in the first slot of LAA regular subframe
· UE does not rate match around PSS/SSS REs in the partial subframe in subframe 0/5
· PSS/SSS is not contained in the partial subframe

· Slot number of the second slot is used for sequence generation
· UE does not assume to receive PHICH for ack/nack

Agreements:
· EPDCCH resource mapping as in the first slot of LAA regular subframe

· In initial partial subframe, the start symbol for the EPDCCH if configured, is offset additionally by 7 OFDM symbols
· The number of available REs for the EPDCCH is the actual number of available REs for the EPDCCH transmission in the initial partial subframe

Agreements:
· RRC signaling indicates which subframe has one or two symbol CRS structure or all symbols CRS structure

· Up to 8 subframes (i.e., exclude 0th and 5th subframe in the frame) can be configured as MBSFN per frame

· Note: DRS can be transmitted in either of the above subframe type

· Note: This is not intended to preclude DRS and PDSCH multiplexing options
· MBSFN configuration is not applied to a partial subframe
Agreements:
· If the UE detects common PDCCH DCI referring to subframe n in subframes n-1 or n, the UE may assume the number of OFDM symbols in subframe n according to the detected DCI

· If the UE does not detect common PDCCH DCI in subframe n and the UE does not detect common PDCCH DCI in subframe n-1, the UE is not required to use the subframe n for updating the CSI measurement
	0
	Next subframe is 3 OFDM symbols 

	1
	Next subframe is 6 OFDM symbols

	2
	Next subframe is 9 OFDM symbols

	3
	Next subframe is 10 OFDM symbols

	4
	Next subframe is 11 OFDM symbols

	5
	Next subframe is 12 OFDM symbols

	6
	Next subframe is full (14 Symbols) 

	7
	Current subframe is partial 3 OFDM symbols

	8
	Current subframe is partial 6 OFDM symbols

	9
	Current subframe is partial 9 OFDM symbols

	10
	Current subframe is partial 10 OFDM symbols

	11
	Current subframe is partial 11 OFDM symbols

	12
	Current subframe is partial 12 OFDM symbols

	13
	Current subframe is full (14 Symbols) and end of transmission

	14
	Reserved

	15
	Reserved


Agreement:
· DCI format 1C is used to indicate this LAA common signaling

Agreements:
· If the end subframe is partial subframe, then the end partial subframe configuration of a DL transmission burst is indicated to the UE in the end subframe and the previous subframe

· Note: The UE may expect that the information signaled in both the above subframes is consistent

· If the UE receives an indication of an end partial subframe in the current subframe but does not receive this signaling in the previous subframe, then the UE is not required to further process the subframe

· If the end subframe is a full subframe, then such signaling may or may not be present 

· Note: This is to be resolved based on further discussion on common signaling

· In a DL transmission burst, the UE may assume that an end partial subframe does not immediately follow an initial partial subframe
Agreements:
· The linkage between periodic CSI-RS for channel measurement and CSI-RS configured in DRS for RRM is not introduced

· No RRC impact
· Periodic CSI-RS for channel measurement and CSI-RS configured in DRS for RRM are independently configured

· CSI-RS configured as part of DRS is not enhanced and utilize existing signaling/configuration

Agreements:
· The linkage between periodic CSI-RS for channel measurement and the subframe in which the DRS is transmitted is not introduced

· No RRC impact
· Periodic CSI-RS configured for CSI measurement is not transmitted in the last 2 OFDM symbols for the subframe containing DRS without PDSCH

Agreements:
· For indicating the end partial subframe configuration, 

· Common DL information is carried by common PDCCH on an unlicensed carrier, the following design is used

· Even if UE is configured with cross-carrier scheduling, it should detect the common PDCCH on unlicensed carrier

· Information bit width of PDCCH format 1C is reused

· The common DCI consists of:
· X information bits
· Y reserved bits
· 16 CRC bits
· If other common signaling is introduced, the same PDCCH DCI is reused
Agreements:
· For common DL information carrying common PDCCH on an unlicensed carrier, the following design is used

· The first PDCCH candidate in a PDCCH search space corresponding to aggregation level 4 and 8 is used

· Single RNTI value is applied for the common PDCCH

· RAN2 may decide the RNTI value

· For the information bitwidth, decide between DCI format 1C and 1A after all the contents of common PDCCH are decided
Agreements:
· Confirm the working assumption

· UE may assume that the CRS and CSI-RS transmission has a constant power in each subframe within a DL transmission burst, and the UE shall not assume that the CRS or CSI-RS transmission power is the same across transmission bursts
· Continue to discuss whether there is any problem with AGC

Agreements:
· For CSI channel measurement,
· UE should not average CRS/CSI-RS measurements across transmission bursts

· It is up to UE implementation whether to average CRS/CSI-RS measurements across subframes or not
Agreements:
For aperiodic and periodic CSI reporting,
· For CSI report in subframe n, UE’s CSI channel measurement is restricted within the transmission burst to which the CSI reference resource belongs

· For CSI report in subframe n, CSI reference resource in time domain is defined as subframe n-nCQI_ref 
· Subframe n-nCQI_ref is latest valid subframe which satisfies nCQI_ref ( X

· X follows existing specifications (e.g., 4 as default, 5 when multiple CSI processes are configured, etc.)

· Definition of valid subframe in addition to the current definition of valid subframe:
· A subframe is not valid subframe if it is not part of a transmission burst

· For a UE configured with TM9 or TM10, a subframe is not valid subframe if it doesn’t consist of CSI-RS configured for CSI measurement

· Initial partial subframe and end partial subframe are not valid subframe

· Outside a configured DMTC, a subframe where the CRS scrambling sequence doesn’t follow corresponding subframe index is not valid subframe

· Within a configured DMTC, a subframe where the CRS scrambling sequence doesn’t follow corresponding subframe index is not valid subframe
Agreements:
· In LAA SCell, DwPTS structure with at least {3,6,9,10,11,12} OFDM symbols is supported for the last subframe of a DL TX burst.
Agreement:
· Clarification: LAA only supports normal CP

Conclusion:

· The decision on whether CSI-RS/IM is supported or not in DwPTS does not have any RRC impact. 
Conclusion:
· UE determines the TBS size for starting partial subframe in the same way as in full subframe

Agreements:
· On an LAA SCell, DRS and other downlink channels including PDSCH/(E)PDCCH can be multiplexed and transmitted within a subframe, at least in subframes 0 and 5, where the PDSCH is part of the transmission and the eNB follows the Cat4 LBT scheme defined for PDSCH
· Note: This clarifies part of a previous working assumption
Agreements:
· DRS cannot be multiplexed with EPDCCH/PDSCH/PDCCH in subframes other than subframe 0 or 5.

· Scrambling sequences of PSS/SSS/CRS/CSI-RS composing DRS are generated using subframe index 0 when transmitted in subframe 0~4, and using subframe index 5 when transmitted in subframe 5~9.

· Note: This applies to CSI-RS configured as part of the DRS. CSI-RS configured for CSI measurements follows the slot index.

Agreements:
· PSS/SSS is not transmitted in SF0 and SF5 if the number of transmitted OFDM symbols in the subframe is less than 12 OFDM symbols
· UE should assume that the configured CSI-RS/IM resources are not present in partial starting subframes.

Agreements:
· UE should assume that the configured CSI-RS/IM resources are not present in partial ending subframes

Agreements:
· Cross-carrier scheduling is supported in LAA Scell DL
· A UE is not expected to be configured with an unlicensed carrier to schedule another unlicensed carrier or licensed carrier
· For the cross-carrier scheduling, if UE receives DL grant for LAA SCell, the UE can assume the corresponding PDSCH is present, which is same as Rel-12 UE behavior
· A UE is not expected to be cross-carrier scheduled for an unlicensed carrier with an initial partial subframe in the unlicensed carrier
Agreement:
· If the UE is configured with CSI-RS for RRM using DRS, the UE assumes the presence of CSI-RS for RRM in first detected subframe containing PSS/SSS/CRS within DMTC

The agreements, working assumptions, conclusions and observations from RAN2 #91bis are listed below.
Agreements

1:
Average RSSI over a L3 averaging window is a mean of all measurements from L1.

1a
Channel occupancy is calculated over the same L3 averaging window.

1b
UE always reports both Average RSSI and Channel occupancy together.

2
Timing configuration for average RSSI measurement and channel occupancy are the same.

3:
Average RSSI and channel occupancy measurement timing configuration is configured via RRC signalling. 

4:
Average RSSI and channel occupancy measurement timing configuration is configured per frequency (i.e. measurement object). Can be configured for serving and non-serving carriers.

5: 
The eNB configures, L1 duration, and L3 averaging window to determine RSSI measurement timing configuration. 

7:  Support periodic reporting with amount of reporting configurable by the eNB. 

FFS Details of the time domain pattern of the measurement durations (e.g. offset, periodicity, etc)

FFS Whether the channel occupancy is calculated on the same L1 samples used for average RSSI or whether more frequent L1 samples are used.

=>
Single threshold for channel occupancy.

Agreements

=>
The UE adapts the filter coefficient to adapt to missed measurements (no additional configurable parameters provided for this)

=>
FFS: UE resets the filter when it was last updated more than a configurable time ago.

The agreements, working assumptions, conclusions and observations from RAN2 #92 are listed below.
R2-156201
Report of email discussion [91bis#08][LTE/LAA] Layer-3 filtering
Intel Corporation
report
late
=>
No change needed to TTT behaviour.

=>
No modification to L3 filter behaviour.

RSSI and channel occupancy

Agreements

=>
Same L1 samples are used for channel occupancy and average RSSI

=>
Channel occupancy reported as a percentage

R2-156909
Report and summary of email discussion [91bis#09][LTE/LAA] 36.331 CR
Huawei
report
late

=>
No explicit indication of LAA Cell is required. UE can infer from other parameters that the cell is LAA Cell.

=>
Other proposals from email are agreeable

R2-156910
[91bis#09][LTELAA] Running 36.331 CR for LAA
Huawei
CR
36.331
12.7.0
1983
1
B

Rel-13
LTE_LAA-Core

=>
Change 'average RSSI' to a more suitable name (just RSSI or LAA RSSI, LTE RSSI...). Coordinate with RAN1.

=>
To be revised to capture recent agreements

=>
Add a capability to indicate support of LAA

=>
Revised to R2-156917 CR 1983r2

R2-156917
Introduction of Licensed-Assisted Access using LTE
Huawei
CR
36.331
12.7.0
1983
2
B

Rel-13
LTE_LAA-Core
=>
Agreed
=>
CR to 36.306 can to be created in R2-156918 CR 0319 (Huawei)
R2-156918
Introduction of Licensed-Assisted Access using LTE
Huawei
CR
36.306
12.6.0
0319
-
B

Rel-13
LTE_LAA-Core
=>
Agreed
R2-156694
PDCCH subframes in LAA
Ericsson
discussion

=>
CR to 36.321 to be created to capture the proposal. R2-157061 CR 0821

R2-157061
Introduction of LAA in MAC
Ericsson
CR
36.321
12.7.0
0821
-
B

Rel-13
LTE_LAA-Core
=>
Revised in R2-157107 CR 0821r1

R2-157107
Introduction of LAA in MAC
Ericsson
CR
36.321
12.7.0
0821
1
B

Rel-13
LTE_LAA-Core
=>
Agreed
=>
We will wait for decision from RAN1 whether they will support more than one class.
RAN4
In RAN4#76bis and RAN4#77, LAA was discussed in RF and RRM sessions in RAN WG4, with two additional evening adhoc sessions for RF issues and RRM issues respectively. 
In RAN4#77, all core requirements on UE and BS RF issues have been agreed, and almost all core RRM requirements are complete, except for inter-frequency requirements. The BS CR 36.104 and UE CR for 36.101 have been agreed, and 3 RRM CRs have been agreed. 
The agreements, working assumptions, conclusions and observations from RAN4#76bis and RAN4 #77 are listed below.
R4-158086
LAA RF AH minutes





Source: Ericsson
Decision: 

The document was Approved
R4-158129 
Ad hoc minutes for LAA RRM





Source: Huawei
Decision:

Approved
R4-156925
WF on channel arrangement for LAA





Source: Huawei

Agreements: 

This way forward approves already agreed texts on channel cpacing between adjacent carriers for LAA operation.  
Decision: 

The document was Approved
R4-156233
UE RF requirements for B1+5GHz and B3+5GHz combination, Source: NTT DOCOMO INC.

The following proposal was approved:
Proposal 3: Do not apply harmonic trap filter to Band 1 + 5GHz and Band 3 + 5GHz CA cases.

R4-156789
WF on Regional requirements for LAA BS; Source: Ericsson, Huawei

Discussions: 

It is noted that dues to time constraints and in order to create a spec that can be easily maintained, a pragmatic approach is needed and a general principle is proposed based on that assertion.  Furthermore, this principle is proposed in more details for BS output power, unwanted emissions and functional/operational requirements.

Decision: 

The document was Approved
R4-156644
Simulation assumptions for cell identification with LAA; Source: Ericsson

Agreement: 

Simulation assumptions for cell identification with LAA.

Decision:

Approved

R4-156645
Simulation assumptions for RSRP/RSRQ evaluation for LAA;Source: Huawei
Agreement: 

This contribution provides the agreements on simulation assumptions for evaluation of RSRP/RSRQ for LAA.
Decision:

Approved
R4-156646
Simulation assumptions for CSI-RSRP with LAA; Source: Ericsson

Agreements: 

Simulation assumptions for CSI-RSRP with LAA.

Decision:

Approved
R4-158273
On channel numbering for LAA: Source: Huawei, Nokia Networks, Ericsson, Qualcomm Incorporated

Agreements: 

Band 46 will be used for LAA operation in Rel-13 timeframe, as shown below:

Table 5.7.3-1: E-UTRA channel numbers

	E-UTRA Operating Band
	Downlink
	Uplink

	
	FDL_low [MHz]
	NOffs-DL
	Range of NDL
	FUL_low [MHz]
	NOffs-UL
	Range of NUL

	…
	…
	…
	…
	…
	…
	…

	46
	5150
	46790
	46790 – 54539
	5150
	46790
	46790 – 54539


Define the channel raster in BS spec 36.104 as shown below:

The following NDL and NUL are allowed for operation in Band 46:

NDL =NUL = {n-2, n-1, n, n+1, n+2 | n = 46890 (5160 MHz), 47090 (5180 MHz), 47290 (5200 MHz), 47490 (5220 MHz), 47690 (5240 MHz), 47890 (5260 MHz), 48090 (5280 MHz), 48290 (5300 MHz), 48490 (5320 MHz), 48690 (5340 MHz), 50090 (5480 MHz), 50290 (5500 MHz), 50490 (5520 MHz), 50690 (5540 MHz), 50890 (5560 MHz), 51090 (5580 MHz), 51290 (5600 MHz), 51490 (5620 MHz), 51690 (5640 MHz), 51890 (5660 MHz), 52090 (5680 MHz), 52290 (5700 MHz), 52490 (5720 MHz), 52740 (5745 MHz), 52940 (5765 MHz), 53140 (5785 MHz), 53340 (5805 MHz), 53540 (5825 MHz), 53740 (5845 MHz), 53940 (5865 MHz), 54140 (5885 MHz), 54340 (5905 MHz)}
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
Output power

R4-158017
LAA BS requirement on base station output power






  CR-  rev  (Rel-13) v





Source: Ericsson

(Replaces )

Agreements: 

The BS output power was brought up as one of the main regulatory requirements for LAA BS in discussions at RAN4 in Beijing. Based on the way forward agreed in Beijing  this paper proposes how to handle the regulatory BS power limits. A text proposal is also made for TS 36.104. It is proposed no specific regulatory requirement is given for LAA BS power and that a general reference is given to the related regulatory limits, as outlined in the attached text proposal.

Decision: 

The document was Approved
R4-158276
Way forward on BS ACLR requirement for LAA
Source: Nokia Networks, Huawei, Ericsson, Qualcomm Incorporated

Agreements: 

· Agreed ACLR and CACLR values are as follows:
	ACLR1
	35 dB

	ACLR2
	40 dB

	CACLR
	35 dB


Decision: 

The document was Approved
R4-157958
On measurement report mapping for LAA measurements





Source: Ericsson LM

Decision:

Approved

R4-157959
RSSI measurement report mapping for LAA
LS to RAN2, 
Source: Ericsson LM

Decision:

Approved
R4-158129 (new)
Ad hoc minutes for LAA RRM





36.XXX
  CR-YYYY  (Rel-Y) vX.Y.Z





Source: Huawei
Decision:

Approved

Agreed BS and UE CRs

R4-158443
Introduction of RF requirements for LAA operation





36.101
  CR-3300  rev  (Rel-13) v13.1.0





Source: Ericsson

Abstract: 

CR for introducing RF receiver requirements for LAA with up to four CCs in the unlicensed band

Decision: 

The document was Agreed
R4-158444
Introduction of LAA in TS 36.104





36.104
  CR-0715  rev  (Rel-13) v13.1.0





Source: Huawei

Decision: 

The document was Agreed
R4-158127
Core RRM requirements for LAA





36.133
  CR-3260  rev  (Rel-13) v13.1.0





Source: Ericsson LM

Decision:

Agreed 

R4-158388
LAA measurement requirements





36.133
  CR-3262  rev  (Rel-13) v13.1.0





Source: Ericsson LM

Decision:

Agreed
 R4-158128
LAA measurement accuracy requirements and measurement report mapping





36.133
  CR-3263  rev  (Rel-13) v13.1.0





Source: Ericsson LM

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
Overall, all the key aspects that are needed for LAA to be functional have been defined. The following is a list of completed elements of the core part of the WI.
· 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
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
None.
2.3.2
Open issues of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
Specify the necessary UE and base station performance requirements to support LAA SCell operations.
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