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List of agreements on LAA from RAN1#83
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
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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
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