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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

	70
	WI/SI started
	RP-152272
	0%
	Sept. 2016
	0%
	March 2017

	71
	WI/SI started
	RP-152272
	20%
	Sept. 2016
	0%
	March 2017

	
	
	
	
	
	
	

	
	
	
	
	
	
	


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-160617
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:


60 %








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:

85%










RAN WG2:

75%










RAN WG3:

XXX%











RAN WG4:

20%










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. March 17>
which is:
RAN #XX
The Core part WI is planned to be 100% complete in:


Sept. 2016

which is:
RAN #73
The Performance part WI is planned to be 100% complete in:
March 2017

which is:
RAN #75
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)
	Any time units modified in this section compared to
RP-160617 endorsed by RAN #71
	Yes


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-160617
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).
For WIs/SIs related to UMTS/LTE:

	RAN #72
Q3/2016
RAN #73

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	86
	86
	95
	95
	95
	93
	80
	80
	80
	80

	4
	
	2
	
	
	
	1.5
	1.5
	
	


	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
	95bis
	93bis
	80bis
	80bis
	80bis
	80bis
	87
	87
	96
	96
	96
	94
	81
	81
	81
	81

	
	
	
	
	
	
	
	
	1
	1
	
	
	
	
	
	
	
	
	1
	1


	RAN #74
Q1/2017
RAN #75

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	88
	88
	97
	97
	97
	95
	82
	82
	82
	82

	
	
	
	
	
	
	
	
	1
	1


L: LTE, U: UMTS, J: Joint, RD: RRM/demodulation

For WIs/SIs related to NR:
	RAN #72
Q3/2016
RAN #73

	R1N
	R2N
	R3N
	R4N

	86
	95
	93
	80

	
	
	
	


	RAN #73
Q4/2016
RAN #74

	R1N
	R2N
	R3N
	R4N
	R1N
	R2N
	R3N
	R4N

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

	
	
	
	
	
	
	
	


	RAN #74
Q1/2017
RAN #75

	R1N
	R2N
	R3N
	R4N

	88
	97
	95
	82

	
	
	
	


For WIs/SIs related to GERAN:
	RAN #72
Q3/2016
RAN #73

	R6

	1

	


	RAN #73
Q4/2016
RAN #74

	R6

	2

	


	RAN #74
Q1/2017
RAN #75

	R6

	3

	


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
The agreements reached in RAN1#84bis and subsequent email discussions are listed below.

Agreement:

· One symbol in a subframe containing PUSCH can be blanked 
· FFS whether to have more than one blanked symbol

· FFS whether it’s cell-specific or UE-specific

Agreement:

· DCI format(s) to schedule PUSCH transmission in k<= N subframes with single TB per subframe or two TBs per subframe 

· Value(s) of N is FFS

· Value N is either semi-statically configured or hard-coded, to be further decided

· DCI format(s) will have the following scheduling information types:

· Type A: common to all the scheduled subframes (appearing only once in a DCI)

· carrier indicator, resource assignment, Cyclic shift for DM RS and OCC index

· Type B: subframe specific information (appearing N times for N subframes scheduling)

· NDI 
· FFS MCS is type A or type B
· FFS HARQ process number and redundancy version are type A or type B
· FFS details of scheduling timing indication, and whether it’s type A or type B
· FFS: Type C: applied only to one of the scheduled subframes (appearing only once in a DCI)

· CSI request, SRS request, TPC

· Note: there are maybe other information fields in DCI, to be decided later

· Note: the DCI formats here may not be a complete list, e.g., depending on discussion on resource allocation for PUSCH

Agreement:

· For eLAA PUSCH transmission, one interlace is the basic unit of resource allocation, which is composed of 10RBs for 20MHz

· Working assumption: the 10RBs are spaced equally in frequency domain for 20MHz

· Ex for 20MHz eLAA SCell: interlace 0 is composed of RBs 0,10,20,...,90

· Send an LS to RAN4 asking whether or not RAN4 sees issues with the working assumption. RAN1 also discussed the possibility of having unequal spacing in frequency domain for the 10-RB interlace based resource allocation – Jeongho (Intel) - R1-163703 – approved in R1-163683
· FFS the case of other system bandwidth(s)

· A UE can be assigned one or more interlaces

· The total number of RBs used for transmission should be a multiple of 2,3 and 5

· Decide one of the following alternatives:

· Alt 1: UL resource allocation type 0 is used to allocate multiple interlaces to a UE

· UL grant indicates start index and allocated number of interlaces with consecutive indices

· Alt 2: bitmap based resource allocation

· Alt 3: predefined resource allocation patterns

· FFS: excluding some UL RBs from the resource allocation

Agreement:
· Confirm the working assumption

· The minimum latency is 4ms between the subframe carrying the UL grant and subframe(s) of the corresponding PUSCH(s)

Agreement:
· For the UL DMRS for eLAA,

· Reuse the legacy UL DMRS generation sequence 

· That is, the sequence is generated based on the transmitted bandwidth and mapped in a way similar to that of the legacy resource allocation type 1

· The symbol position of the UL DMRS of eLAA is the same as the UL DMRS position in LTE PUSCH subframe

· The frequency position of the UL DMRS is the same as the PUSCH REs

Agreements:
· Dynamic signaling indicates whether PUSCH in a UL subframe is transmitted from 

· Start of DFTS-OFDM symbol 0 or

· Start of DFTS-OFDM symbol 1

· FFS: Within DFTS-OFDM symbol 0

· Dynamic signaling indicates whether PUSCH in a UL subframe is transmitted up to OFDM symbol 13 or OFDM symbol 12

· Any combination of above options can be enabled by the dynamic signaling

Agreements:
· MSF(multi-subframe scheduling) DCI at least includes the following information (in addition to previous agreements)

· Scheduled subframes per MSF

· FFS: details of how to decide/indicate scheduled subframes

· common MCS value for all the scheduled subframes

· UL TPC per MSF

· UL TPC applies for all subframes non-cumulatively in both accumulated and absolute modes

· SRS triggering per MSF

· Starting PUSCH DFT-S-OFDM symbol

· FFS for details

· Ending PUSCH DFT-S-OFDM symbol

· FFS for details

· Subframe timing for PUSCH transmission

· FFS for details

· FFS: LBT type (e.g., 25us LBT or Cat4 LBT, CWS, etc.)

· FFS: details of signaling (e.g. joint coding to reduce the number of bits) for the above information
 
Working assumption
· For LAA uplink, and for a given PUSCH TM, UE doesn’t need to detect MSF DCIs with different payload sizes for each TM.

· FFS: configurability of maximum number of subframes where a MSF DCI can schedule

· For LAA uplink with single codeword, maximum number of HARQ processes = 16 are supported
· For LAA uplink with two codewords, supportable number of HARQ processes is doubled without introducing explicit HARQ process IDs. The same principles of handling two codewords in DL scheduling are applied for UL scheduling

Agreement:
· Working assumption: Periodic SRS without PUSCH is NOT supported in Rel-14 eLAA WI

· A-periodic SRS without PUSCH is supported at least in DL ending partial subframes in Rel-14 eLAA WI

· FFS the case of UL subframes 

· LBT for aperiodic SRS without PUSCH

· 25us one-shot LBT within eNB MCOT;

· Cat 4 LBT outside of eNB MCOT 

· FFS contention window size parameters, including possibility of non-adapting contention window size

· FFS no LBT if SRS is transmitted within 16us of the DL transmission within eNB MCOT

· FFS whether or not the eNB can indicate a LBT type

Agreement:
· Aperiodic SRS without PUSCH can be triggered by dynamic signaling at least via DL grants

· UE is configured by RRC one or more sets of SRS parameters

· The configuration details are FFS

· FFS other possible triggering mechanisms,  e.g.:

· Group DCI

· UE-specific DCI

· One or several of the above options may apply
Agreement:
· Only wideband SRS transmission in supported in eLAA

· Existing max # SRS RBs for a given system bandwidth is the baseline

· FFS whether or not to extend/shift to # of RBs > max # RBs in the legacy case

· Working assumption: SRS is based on legacy comb structure

· As a baseline, comb = 2 and 4

· FFS whether or not support different comb value(s)
Agreements
SRS, if present in a UL subframe, is transmitted at the end of the subframe

Agreement:
· PUCCH on LAA SCell is not introduced in eLAA within the current scope of the work item

· The introduction of PUCCH at a later stage in Rel-14 is not precluded

Agreement:
· Simultaneous L-cell PUCCH and LAA SCell PUSCH transmission is supported by the UE

· Note: Not configuring this would impact PUSCH transmission opportunities on the LAA SCell

· Note: whether this feature is optional or mandatory is a separate discussion

· Note: this does not necessarily imply that a UE needs support simultaneous PUCCH and PUSCH within one band or adjacent bands

Agreement:
· Transmission of aperiodic CSI on an LAA SCell is supported at least for aperiodic CSI for an unlicensed carrier

· Both aperiodic CSI only (without UL-SCH) and aperiodic CSI with UL-SCH are supported

· FFS the conditions for aperiodic CSI only on an LAA SCell

· Transmission of periodic CSI on an LAA SCell is not supported within the current scope of the eLAA work item

· The introduction of periodic CSI on an LAA Scell at a later stage in Rel-14 is not precluded

Working assumptions:
· eLAA supports transmission of UCI including at least HARQ-ACK on PUSCH within a “UCI cell group” consisting of only LAA SCells at least for self-scheduling

· No PUCCH on any SCell in the UCG

· This cell group is not referring to a PUCCH cell group

· FFS: Timing relationship between DL transmissions and HARQ-ACK

· FFS: Whether the UCI cell group can also include an SCell in the licensed band

· All HARQ-ACKs for SCells within the UCI cell group are always carried on PUSCH on one or more SCells within the UCI cell group when the UCI cell group is configured

Working Assumption:

· PRACH resource configuration in time and frequency in LAA SCell:

· RRC configuration of frequency resource(s), sequence set, and time domain resources

· Omitting time domain resources from the RRC configuration can be studied, considering e.g. interactions with LBT. 
· FFS whether any of the following can be dynamically adapted by PDCCH, or deterministically derived by the UE:

· time domain resources

· frequency resources for actual transmission
· sequences for actual transmission
· If using PDCCH, FFS whether common or UE-specific
Agreement:
· If the sum total duration of DL and UL transmissions [and UL LBT] is less than the obtained channel occupancy duration, it is sufficient for the UE(s) to perform a single 25us LBT to access the channel and perform UL transmission
· FFS the conditions, if any, on the usage of 25us LBT especially w.r.t. traffic class
· FFS the […] part
Agreement:
· For the DL and UL transmissions occurring on the same channel, an eNB starting the DL transmission based on a Cat 4 LBT with a given MCOT, can share its channel occupancy with its UEs such that the total transmission duration by the eNB and UEs does not exceed the MCOT limit.
· A channel occupancy is started with a DL transmission after CAT4 LBT.
· UL transmissions within a channel occupancy scheduled by a single UL grant or by multiple UL grants shall be contiguous if they can be scheduled contiguously
· Note: If the UL transmissions within a channel occupancy cannot be scheduled contiguously, then there can be gaps between the UL transmissions
· Note: There can be gaps due to LBT failures at the UE between the UL subframes in which transmissions occur
· Note: There can be gaps for 1 or 2 symbols between the scheduled UL subframes within an MCOT
· Any gap between two consecutive transmissions that is larger than 25 µs shall not be counted towards the MCOT limit.
· An LBT based on a 25 µs CCA can be performed for any of the new UL transmission within the MCOT limit and shall take place immediately prior to the UL transmission.
· Note: A UE performing Cat. 4 LBT for a new UL transmission as part of the channel occupancy initiated by the eNB is not precluded
· The eNB shall schedule such that the duration of all scheduled transmissions shall be counted towards the MCOT; however the LBT duration is not counted towards the MCOT.
· Within a channel occupancy, any gap between non-consecutive DL transmissions shall be counted towards the MCOT limit.
· FFS multiple transitions between DL and UL within a channel occupancy, and the associated detailed behavior (e.g. allowed gaps and how gaps are counted towards MCOT)
· FFS: Whether scheduling the same UE is can be done in non-consecutive or only in consecutive subframes within a channel occupancy
· A channel occupancy may be started with a UL transmission after CAT4 LBT by the UE.

· No two channel occupancies whether they are initiated by the eNB or initiated by UEs served by the eNB can overlap in time
Agreement:
· UL grant only transmission by eNB based on Rel-13 Cat-4 LBT priority class is supported.  The choice of LBT priority class is up to eNB.
· FFS: UL grant only transmission by eNB based on a 25 µs CCA is supported. 

· eNB can choose between Cat-4 or 25  µs  CCA LBT.
The agreements and conclusions reached in RAN1#85 and subsequent email discussions are listed below.

Agreement:
· UE’s path-loss calculation for the open loop power control for uplink is based on the CRS in DRS within DMTC
· Note: There may be no specification impact

Agreement:
· PHR for a subframe shall be calculated based on the scheduled uplink transmissions in LAA SCells regardless of whether the actual transmission is performed or not performed
Agreement
· Confirm the previous working assumption

· the 10RBs are spaced equally in frequency domain for 20MHz

· Example for 20MHz eLAA SCell: interlace 0 is composed of RBs 0,10,20,...,90

· Scheduling 70 UL RBs is not supported

Agreement
· One interlace is composed of 10RB/interlace for 10MHz
Agreement: 
· For LAA uplink, DCI 0B and DCI 4B can schedule PUSCH transmission in maximum N_sf subframes, where N_sf is configurable by UE-specific RRC 
· DCI 0B: DCI format supporting PUSCH multi-subframe scheduling with TM1 for LAA SCell
· DCI 4B: DCI format supporting PUSCH multi-subframe scheduling with TM2 for LAA SCell
· N_sf value range is N_min to N_max
· Value of N_min:  2
· Value of N_max is 4
· DCI payload sizes of DCI 0B and DCI 4B are decided by configured N_sf value 
· RRC signalling can enable or disable DCI 0B and DCI 4B independently
Agreement: 
· UE may be configured to detect multiple uplink grants which may be chosen without restriction from DCI 0A/4A/0B/4B 
· Maximum number of uplink grants to be transmitted for a single UE in a subframe is 4
· DCI 0A: DCI format supporting PUSCH single-subframe scheduling with TM1 for LAA SCell
· DCI 4A: DCI format supporting PUSCH single-subframe scheduling with TM2 for LAA SCell
Working assumption:
· The new DCI formats along with all the applicable legacy DCI formats are subject to the blind decoding reduction mechanisms defined in Rel-13. 

· FFS: Whether any further enhancements to the reduction mechanisms on a per DCI format basis is necessary

Agreement:
· A single UL grant scheduling multiple subframes can only schedule consecutive subframes for PUSCH transmission

Agreement:
· The following scheduling information in the existing DCI format 0/4 are not included in DCI 0A/4A/0B/4B for LAA when an interlace structure is used
· frequency hopping, resource allocation type
Agreement:
· There is only one SRS transmission request per DCI 0A/4A/0B/4B
Agreements:
· DCI format 0B/4B indicates number of scheduled subframes
· DCI format 0B/4B indicates HARQ process IDs for the scheduled subframes by indicating HARQ process ID for a single subframe, and HARQp_ids for other subframes are derived by a given rule
· the HARQp_ids for other subframes are consecutive with the indicated HARQ process IDs, modulo max number of HARQ processes

· DCI format 0B/4B indicates RVs for the scheduled subframes by indicating a 1-bit RV value per scheduled subframe (regardless of the number of scheduled transport blocks)

· Can indicate RV 0 or 2

Agreements:

· For MSF DCI format 4B, utilise the current 2-bit SRS triggering field; include SRS subframe indication in the SRS parameter set configuration
· For MSF DCI format 0B, existing SRS triggering bit and 1 additional bit are used for SRS triggering and subframe indication
· The 4 states are defined in specs as no triggering, first, second or last subframe

· Ending PUSCH DFT-S-OFDM symbol in a DCI format 0B/4B applies only to the last scheduled subframe

· CSI request in DCI format 0B/4B applies to 2nd scheduled subframe if Nmax=2, and otherwise to the penultimate scheduled subframe 
· CSI reference subframe is defined according to the existing rules in 36.213 s.7.2.3.

· In case the subframe in which CSI would be transmitted is not transmitted because LBT does not succeed, CSI shall not be transmitted
· MCS for each codeword in DCI format 4B is indicated separately

· Timing offset is counted from subframe N+4+k, and k is signalled with (working assumption 3)bits ([0….7] SFs)  (FFS in case of 2-step scheduling)

· Working assumption (automatically confirmed if no problem identified by the end of the meeting): Common MCS value in DCI format 0B/4B applies to the PUSCH containing UCI and/or SRS and/or blanked symbol(s) without special handling

Agreement:
· eNB signals LBT type at least including 25us single slot LBT and Cat4 LBT to the UE at least for PUSCH 

Agreements:

· Support UL/DL Scheduling Combination 2: Self-scheduling on DL and cross-carrier scheduling on UL
· The UE to monitor for DCI formats scheduling PUSCH of a single eLAA Scell on one UL licensed-band scheduling cell

· i.e. DCI formats 0A/0B, Formats 4A/4B if configured for TM2

· The UE to monitor for DCI formats scheduling LAA PDSCH on the LAA SCell

· i.e. DCI formats 1A/1B/1D/1/2A/2/2B/2C/2D

· Configuration details of enabling self-scheduling on DL and cross-carrier scheduling on UL are up to RAN2

· FFS: If UCI cell groups concept is agreed, then whether scheduling is 
allowed from outside the UCI cell group

· FFS: Whether cross-carrier transmissions of DCI scheduling on the UL is 
only applicable to PUSCH scheduling or whether it may be applicable to 
all the UL DCIs for the UL (e.g. if agreed, DCI for SRS triggering etc).

· FFS: How to manage the number of blind decodes at the UE side in general (equally applicable for other scheduling combinations)? 

Agreement:
Timing of 25 us gap immediately before transmission of PUSCH and SRS for 25 us LBT is decided by the eNB and is indicated to the UE

Agreement:
Transmission time for PUSCH and SRS after a Cat. 4 LBT at the UE is decided by the eNB and is indicated to the UE.

· Note: There is no restriction on when the UE starts cat. 4 LBT

· Note: If the UE fails to complete Cat. 4 LBT for the first subframe in a multi-subframe UL grant, it can continue the Cat. 4 LBT procedure and attempt transmission for subsequent subframes.

Agreement:
· Periodic SRS is NOT supported in Rel-14 eLAA WI

· Cell-specific and UE-specific SRS subframe configuration in RRC signaling for both periodic and aperiodic SRS is not applicable in the current scope of Rel-14 eLAA
Agreement:
· SRS uses the legacy comb structure

Agreement:
· Keep the existing max # SRS RBs for a given system bandwidth

· No shifting of SRS is used on an LAA SCell

Agreement:
· When SRS without PUSCH is transmitted in DL ending partial subframes, UE transmits SRS in symbol 13

Agreement:
· A UE may be configured with simultaneous PUSCH/PUCCH in licensed spectrum or without simultaneous PUSCH/PUCCH in licensed spectrum independently from the configuration of an LAA Scell for the UE
Agreement:
· An LAA SCell for UL is configured to the UE only if simultaneous PUCCH in licensed spectrum and LAA SCell PUSCH transmission is supported by the UE
Conclusion:

· Several possible approaches have been identified for the PRACH

· PRACH is useful in some use cases

· Enhanced LAA can operate without PRACH at least in scenarios with limited separation between base stations on licensed and unlicensed carriers, if the initial values of timing advance and power control are defined, e.g. if the licensed and unlicensed carriers are in the same TAG

Agreement:
· When the UE performs Cat. 4 LBT, it uses the priority class signaled by the eNB 

· There is no additional restriction at the UE (other than the multiplexing rules defined in RAN2) on the type of the traffic that can be carried in the scheduled subframes.
· eNB shall not schedule the UE more subframes than what is needed to transmit all the traffic corresponding to the same LBT priority class or lower (i.e., with a lower number in the LBT priority class table) than the signaled LBT priority class based on the latest BSR and received UL traffic from the UE.
· The eNB is responsible for making sure that the mapping between QCI and LBT priority class is consistent with section 5.7.1 in TS 36.300.

· The eNB is expected to take the QCI with the lowest priority in the logical channel group into account when defining the LBT priority class for a logical channel group

Agreements:
· For LAA uplink with single codeword, maximum number of HARQ processes = 16 are supported

· Timing offset is counted from subframe N+4+k, and k is signalled with 4 bits ([0….15] SFs)  (FFS in case of 2-step scheduling)

· DCI format 0B/4B can schedule PUSCH transmission in a single subframe

· For DCI format 0B/4B, bit width of number of scheduled subframes is 1 bit when N_sf is configured as 2 and 2 bits when N_sf is configured as larger than 2

· CSI request in DCI format 0B/4B applies to last subframe if number of scheduled subframes is smaller than 3, and otherwise to the second last scheduled subframe

· Rel-14 eLAA UE is required to decode UL grant PDCCHs as well as the common PDCCH in the ending partial subframe even if the number of occupied OFDM symbols for the ending partial subframe is not indicated from the previous subframe

Agreements:
· DCI format 0A and 4A (when TM2 is configured) are default DCI formats for UL scheduling for LAA SCell
· DCI format 0A and 4A can be disabled for each LAA SCell by RRC signaling independently
· Note: It was already agreed that usage of DCI format 0B and 4B (when TM2 is configured) is configurable for each LAA SCell by RRC signaling
· A new RRC signaling pdcch-candidateAdjustment can adjust number of BDs on UE specific search space for each of the following DCI formats for scheduling each carrier
· For DCI formats 0A and [4A or 0B], (0, 33, 66, 100)% BD adjustment is configurable for each AL
· For DCI formats [0B or 4A] and 4B, (0, 33, 66, 100)% BD adjustment is configurable for 1st and 2nd AL  and (0, [50 or 66], 100, [150 or 200])% for 3rd to 5th AL
· Re-13 pdcch-candidateReductions applies (if configured) to the other DCIs
· If pdcch-candidateAdjustment is not configured, Re-13 pdcch-candidateReductions applies (if configured) to all the DCIs
· FFS: Special handling of potential (E)PDCCH blocking issue due to the possibility of transmitting multiple UL scheduling DCIs for a UE.
Agreements:
· FFS special handling of MCS/TBS for PUSCH containing UCI and/or SRS and/or blanked symbol(s)

· Note: Common MCS value for all the scheduled subframes is already agreed
Agreements:
· The UE is not expected to process a DCI format 0B/4B indicating scheduling in a single subframe and triggering SRS in a different subframe

Agreements:
· FFS on the indication of starting PUSCH DFT-S-OFDM symbol
· option 1) Starting PUSCH DFT-S-OFDM symbol in a DCI format 0B/4B applies only to the first scheduled subframe. 

· A single UL grant for an LAA SCell can only schedule subframes which composes a same UL transmission burst of a same UE 

· option 2) DCI format 0B/4B indicates starting PUSCH DFS-S-OFDM symbol in one or multiples of the scheduled subframes 

· option 2-1) 2-bit joint indication for the starting PUSCH DFT-S-OFDM symbol, the 4 states define the starting in symbol #1 as: {in none of SFs, in all SFs, only in the 1st subframe, in 1st and 3rd subframe} 

· option 2-2) N_sf size bitmap to indicate the starting PUSCH DFT-S-OFDM symbol position for multiple scheduled subframes. The bitmap size changes according to the configuration of N_sf for MSF, i.e., 2~4. 

· option 2-3) One bit to indicate the starting PUSCH DFT-S-OFDM symbol for the 1st subframe, x bit to indicate starting PUSCH DFT-S-OFDM symbol position in one of the following subframes if N_max >=2. The size of x changes according to the configuration of N_max for MSF.

Conclusion:
· Enhanced LAA can operate without the introduction of legacy resource allocation for UL PUSCH on an LAA SCell. 

· Introduction of optional legacy resource allocation is not precluded for future work items (if agreed). 

Agreements:
· Transmission on UL is allowed to start at the following times in a UL subframe

· Start of DFTS-OFDM symbol 0

· Start of DFTS-OFDM symbol 1

· 25 us after start of DFTS-OFDM symbol 0

· 25 us + TA value after start of DFTS-OFDM symbol 0  

· FFS: Choose between the following options to enable the start times within the first DFTS-OFDM symbol

· Option 1: Extension of cyclic prefix of the next DFTS-OFDM symbol to occupy part of the first DFTS-OFDM symbol

· Option 2: Rate matching around the modulation symbols corresponding to the first 25 µs of DFTS-OFDM symbol 0 and also around the modulation symbols at the end of DFTS-OFDM symbol 0 corresponding to the cyclic prefix length

· FFS: Whether windowing at the beginning of the UL transmission is necessary to reduce the impact on out of band emissions.

Agreements:
· If the triggering for SRS without PUSCH is received in subframe n, the UE should send SRS without PUSCH in subframe n+k (not considering the LBT failure).

· k is indicated by 3 bits in DL grant. "000" represents no triggering for SRS without PUSCH; "001"~"111" represents SRS without PUSCH is transmitted in subframe n+4~n+11 respectively.

Conclusion:
· There is no consensus to introduce common/group DCI to trigger SRS without PUSCH for a group of UEs in this WI.

· Support of this feature in future LAA enhancement item(s) is not precluded.

Conclusion:
· Enhanced LAA can operate without the introduction of HARQ-ACK transmission on an LAA SCell

· Support for transmission of HARQ-ACK on an LAA SCell can be beneficial and it is recommended to include it in future enhancements for LAA.

Agreements:
· Rel-14 supports four LBT priority classes for UL transmissions as in the following table. 

· Note: CWmin, CWmax, n refer to the minimum CW, maximum CW and the number of consecutive CCA slots in the defer period, respectively.

· Note: the smaller the LBT priority class number, the higher the priority.

· FFS: additional set of LBT parameters for the LBT priority classes that can be chosen by the eNB

	LBT priority class
	n
	CWmin
	CWmax
	MCOT
	Set of CW sizes

	1
	2
	3
	7
	2 ms
	{3,7}

	2
	2
	7
	15
	4 ms
	{7,15}

	3
	3
	15
	1023
	6ms (see note 1) or 10 ms (see note 2)
	{15,31,63,127,255,511,1023}

	4
	7
	15
	1023
	6ms (see note 1) or 10 ms (see note 2)
	{15,31,63,127,255,511,1023}

	NOTE 1: The MCOT of 6 ms may be increased to 8 ms by inserting one or more gaps. The minimum duration of a pause shall be 100 µs. The maximum duration (Channel Occupancy) before including any such gap shall be 6 ms. The gap duration is not included in the channel occupancy time. 
 
NOTE 2: 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 (MCOT) for LBT priority classes 3 and 4 is for 10 ms, otherwise, the MCOT for LBT priority classes 3 and 4 is 6ms as in note 1.


Agreements:
· When the UE performs 25 microsecond LBT on an LAA SCell,

· There is no additional restriction at the UE (other than the multiplexing rules defined in RAN2) on the type of the traffic that can be carried in the scheduled subframes.

· eNB shall not schedule the UE more subframes than the minimum necessary to transmit all the traffic corresponding to the same LBT priority class or lower (i.e., with a lower number in the LBT priority class table) than the LBT priority class used by the eNB based on the DL traffic and the latest BSR and received UL traffic from the UE.

· The eNB is responsible for making sure that the mapping between QCI and LBT priority class is consistent with section 5.7.1 in TS 36.300.

· The eNB is expected to take the QCI with the lowest priority in the logical channel group into account when defining the LBT priority class for a logical channel group

· Send an LS to RAN2 informing them of above agreement.

Agreement:
· LBT type (i.e. Cat.4 LBT or LBT based on 25us CCA) is signaled via UL grant.
Agreement:
· UE is not expected to be signaled different LBT types for all consecutively scheduled subframes when there is no gap between the consecutive subframes. 

· FFS: For a set of consecutive scheduled subframes without any gaps that are subject to LBT, after the first successful LBT in that set, the UE continues transmission for all the remaining subframes in the set.
· For a set of consecutive scheduled subframes without any gaps that are subject to LBT, if LBT fails for a subframe in that set, the UE continues the LBT according to the signaled LBT type for the next subframe in the set.
Agreement:
           For an aperiodic SRS that is not multiplexed with PUSCH in the same subframe,
–       If the aperiodic SRS is followed by PUSCH without a gap between SRS and following PUSCH,
· UE performs LBT indicated for the following PUSCH.
–       If the aperiodic SRS is followed by PUSCH with gap between SRS and following PUSCH,
o    Within eNB’s channel occupancy, UE performs 25 usec one shot LBT
· Outside of eNB’s channel occupancy, UE performs random backoff based on LBT priority Class 1.
· Choose one of the following options:
· Option 1: UE performs Cat 3 LBT with fixed CWS values. The value is chosen from [3,7].
· Option 2: UE performs Cat 3 LBT with CWS 7.
· Option 3: UE performs Cat 4 LBT.
o    FFS: SRS transmission if the gap between SRS and following PUSCH is smaller than Xus.
           FFS the exact value of X > 25us
Agreement:
          The absence/presence on a long term basis (e.g. by level of regulation) of any other technology sharing the carrier is indicated by RRC signaling

The agreements reached in RAN2#93bis are listed below.

Configure per bearer/logical channel whether it can be offloaded to LAA SCells or whether it may only be served by licensed carriers.

Asynchronous HARQ should be specified for UL HARQ in LAA SCells.

For LAA UL every retransmissions needs to be scheduled by PDCCH

Contention based RA is not supported. Only contention free random access is supported on LAA cells if the NW decides to use RA.

Higher layers (e.g. MAC) are not expected to know the outcome of LBT when building the respective PDUs.

PHY can indicate to higher layers (such as MAC) if a transmission was not performed due to LBT.

The UE does not increase the preamble transmission power when a preamble is not transmitted due to LBT.

For dedicated preambles there will be a limit for how long the UE can use that preamble (how this is achieved in spec is FFS)

Only PDCCH order triggered RACH is allowed for LAA SCell;

For LAA SCell(s), RAR can be transmitted via PCell. FFS whether RAR can be transmitted via SCells

UL grant in RAR should be respected even if there is no data for transmission in the UL buffers

Confirm the SI agreement that similar to normal CA no cross serving cell HARQ retransmissions are supported.

For asynchronous uplink HARQ, the counter for maximum number of retransmission is not used.

Introduce UL HARQ RTT Timer and UL DRX retransmission timer per HARQ process.

drx-ULRetransmissionTimer is started on the subframe UL HARQ RTT Timer has expired.

PHICH will not be required to  provide explicit feedback for asynchronous UL HARQ.
eNB uses NDI to trigger (re)transmissions.

State variable HARQ_FEEDBACK is not used or maintained for asynchronous UL HARQ.

Uplink HARQ RTT Timer length is set for 4 subframes.

For asynchronous HARQ on LAA SCell, HARQ buffer is not flushed.

Uplink HARQ RTT Timer is started in the subframe containing the indicated PUSCH transmission.

SPS/TTI bundling is not configured for LAA SCell.
The agreements reached in RAN2#94 are listed below.

RAN2 confirms that we will specify that the dedicated RAP is used for a limited time duration only for LAA SCell (CR details are still FFS).

Introduce a new random access preamble transmission attempt counter PREAMBLE_ATTEMPT_COUNTER which is incremented regardless of whether a transmission occurs

Transmission of RAR always happens in PCell.

For calculation of RA-RNTI, the existing formula can be reused, i.e., t_id is the index of the first subframe of the specified PRACH (0≤ t_id <10) and f_id is the index of the specified PRACH interlace/PRB within that subframe 0≤ f_id< 6.

The RA preamble (re)transmission should always be in the same LAA SCell.

Use a predefined HARQ process ID for RAR for eLAA. (same mechanism can be re-used for Rel-13 eMTC.)

For LAA SCell(s), the dropped transmission due to LBT is considered as performed transmission, i.e. the MAC entity remembers the NDI regardless of the LBT result.

Routing restrictions are configured per logical channel and apply for SRBs and DRBs.

Logical channel configuration indicates whether traffic for a logical channel can be transmitted in LAA SCells, i.e., configuration is not per serving cell.

MAC CEs can be sent via LAA SCells

If there are UL grants for both licensed and unlicensed serving cells in a TTI, it is left to UE implementation whether 

MAC CEs are sent through licensed or unlicensed cells.

Joint processing of UL grants in one TTI shall be allowed only when the UL grants serve the same logical channels. (can be concluded later whether this has spec impact)

If UL grant for licensed cells and UL grant for unlicensed cells are allocated in the same TTI, it is left up to UE implementation which UL grant shall be processed first.

The LCP procedure should be applied to different logical channels depending on for which cell the UL grant is allocated.

- For UL grant for licensed cells, the UE performs LCP for all logical channels.

- For UL grant for unlicensed cells, the UE performs LCP only for logical channels that are allowed to be offloaded to unlicensed cell.

All subframes are considered PDCCH-subframes for LAA cells in MAC (no change from legacy behaviour)

The content of a MAC PDU (including any PHR value) will not change after it has been built. As an example, it will not change based on the outcome of LBT.

The progress in RAN4 is reported below.
RAN4 RRM requirements: Some high-level agreements on potential RRM impacts were achieved in RAN4, captured in the two agreed Way Forward documents [1][2]. Also, one Rel-14 CR [3] was agreed for the maximum transmission timing difference requirements.
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
Access to 10 MHz system bandwidth as an LAA SCell in the presence of IEEE technologies has not been discussed in the last two meetings and there does not seem to be any interest in this. Hence, the following has been listed as a completed element.
· Channel access details for 10 MHz system bandwidth as an LAA SCell if use of LAA in the presence of IEEE 802.11 technologies is desired.
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 open issues for the core part of the WI are listed below.

· Channel access mechanism design

· PUSCH design

· SRS design

· Details of self-scheduling and cross-carrier scheduling from licensed spectrum including multi-subframe scheduling.
· Details of HARQ and CSI feedback on an LAA SCell (*)
· Non-contention based PRACH design (*)
· Specification of base station and UE core requirements of 5 GHz spectrum to support the above features
Regarding the features above marked with a (*), it has been concluded that while these features are useful in some cases, enhanced LAA can also operate without them. Therefore, even though there was sufficient interest in these features, they were given low priority considering the limited time available under the assumption that these features can be included in a future work item on LTE in unlicensed spectrum. 
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
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