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1
Work plan related evaluation
1.1
History

	TSG meeting #
	TSG Tdoc number of status report
	TSG Tdoc of WI/SI description sheet as approved by TSG (if any)
	overall level of completion as decided by TSG for the
SI / 
Core part / 
Testing part
	completion date
as decided by TSG for the
SI / 
Core part / 
Testing part
	overall level of completion as decided by TSG for the
Perf. part
	completion date
as decided by TSG for the Perf. part

	75
	WI/SI started
	RP-170848
	0%
	June 18
	0%
	December 18

	76
	RP-171152
	
	15%
	June 18
	0%
	December 18

	77
	RP-171622
	
	30%
	June 18
	0%
	December 18

	78
	RP-172542
	RP-172841
	65%
	June 18
	0%
	December 18


NOTE:
The table covers all TSG meetings from the start of the WI/SI but not the current RAN meeting.
Please indicate the RAN Tdoc numbers for the WI/SI description sheets in the 3rd column above as link to the 3GPP server, i.e. ftp://ftp.3gpp.org/tsg_ran/TSG_RAN/TSGR_xx/Docs/RP-xxnnnn.zip.
1.2
Status at this TSG meeting
NOTE:
This status reflects the conclusion of the leading WG (e.g. achieved by email). In case there was no consensus a corresponding range has to be provided and reason for missing consensus has to be mentioned. If this status report covers Core and Perf. part, then the rapporteur may have to contact 2 WGs (one for the Core and RAN4 for the Perf. part).
1.2.1
Estimated level of completion of the work/study item

overall (mandatory to be provided):

Core part:


85 %








RAN4 Perf. part:

0 %








RAN6 Perf. part:

XXX %








RAN5 Testing part:

XXX %








SI:



XXX %

NOTE:
Please leave the XXX for lines that are not applicable for this status report.
per WG (mandatory to be provided) for Core part or SI:
RAN WG1:

100 %










RAN WG2:

80 %











RAN WG3:

XXX%











RAN WG4:

70 %










RAN WG5:

XXX%











RAN WG6:

XXX%

NOTE:
Please leave the XXX for lines that are not applicable for this status report.
additional comments:



1.2.2
Estimated completion date of the work/study item
This SI is planned to be 100% complete in:






which is:
RAN #XX

The Core part WI is planned to be 100% complete in:


June 18

which is:
RAN #80

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




which is:
RAN #XX

NOTE:
Please leave the XX for lines that are not applicable for this status report.
additional comments:



1.2.3
Future time budget situation (not applicable to RAN5 WIs/SIs)
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	No


If you answered No:
Then please remove the Excel file from the zip file of this status report.
If you answered Yes:
Then please fill out the attached Excel template to request a modification of the time 

budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 

up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 

RAN meeting. Please highlight all changes of the values.


One time unit (TU) corresponds to ~ 2 hours in the meeting.


If this status report covers a WI with Core and Performance part, then please have one 

line for each in the attached Excel table.


Note: If no Excel table is attached, then this means no time budget change.

additional explanations/motivations for the time budget changes in the attached Excel table:

2.
Technical status related evaluation
2.1
Detailed progress report since last TSG meeting (for all involved WGs)
NOTE:
A good progress report lists what was done for each open issue in all affected WGs.
2.1.1
Progress of the SI or Core part WI or Testing part WI
RAN1
The following two proposals was agreed in January 2018 based on email discussion [91-LTE-03]:
Autonomous UL Access

Proposal 1:   (Rapporteur’s note: This agreement is partially superseded by another agreement in RAN1#92)
When an AUL UE is allocated to occupy the full channel bandwidth, i.e., all the interlaces, the UE is configured with AUL-specific PUSCH start offset value range for AUL transmission. The randomly generated offset within a specific range is supported for an AUL UE.

         UE can be separately configured with different value ranges for the AUL transmission outside of eNB’s obtained MCOT and for the AUL transmission inside of eNB obtained MCOT.

         For AUL transmissions outside of eNB obtained MCOT, an AUL UE can randomly select an offset value from the following set: {16, 25, 34, 43, 52, 61, OS #1}.

         For AUL transmissions inside of eNB obtained MCOT, an AUL UE can randomly select an offset value from the following set: {34, 43, 52, 61, OS #1}.
Note: The specific offset that is randomly selected by the UE is not signaled to the eNB.

 Proposal 2: 
When an AUL UE is allocated to occupy partial channel bandwidth, i.e., not all the interlaces, the UE is RRC configured with exact AUL-specific PUSCH start offset value for AUL transmission. 

•       UE can be separately configured with different value offset for the AUL transmission outside of eNB obtained MCOT and for the AUL transmission inside of eNB obtained MCOT.

•       The set of values for AUL transmission outside of eNB obtained MCOT and for the AUL transmission inside of eNB obtained MCOT are the same as those defined for AUL UEs configured to occupy the full channel bandwidth.
The following proposals was agreed in January 2018 based on email discussion [91-LTE-11]:

Autonomous UL Access

Proposal 1-1: DMRS Cyclic Shift and Carrier Indicator Field (when present) are valid in the AUL activation DCI
-          FFS: TPC
-          FFS: what to do with the remaining bits in activation / deactivation DCI
Proposal 2-1: Spatial bundling is not applied in AUL DFI
Proposal 2-2a: For TM2, TPMI is included into AUL DFI
-       The UE is not expected to receive a PMI that changes the number of transmission layers   

FFS A-CSI
Proposal 2-2b: AUL-DFI is zero-padded to match the size of activation/deactivation DCI
Proposal 3-1: If AUL COT can be shared with the eNodeB, (at least) remaining COT is included into AUL-UCI
Proposal 3-2a: AUL is mapped to UCI the same way as CQI/PMI
-          FFS starting symbol
Proposal 3-2b: A new beta offset parameter is defined for AUL-UCI:
In RAN1#92 in Athens, Greece, RAN1 reached the following agreements:

Additional starting and ending points for DL and UL

Agreement:
The following DCI fields are included for feLAA operation if the UE is configured on the LAA SCell with multiple starting or ending positions - i.e. feLAA PUSCH Mode 1, feLAA PUSCH Mode 2 (i.e. partial UL starting SF) and/or feLAA PUSCH Mode 3 (i.e. partial UL ending SF)
· DCI format 0A/4A

· PUSCH mode (2bits)

· ‘00’ indicating Rel. 14 PUSCH transmission (i.e. subframe PUSCH, PUSCH start [#0/#0+25us/#0+TA+25us/#1], PUSCH end after symbol #12 or 13)

· ‘01’ feLAA PUSCH Mode 1 (i.e. PUSCH starting [#0/#0+25us/#0+TA+25us/#1] or symbol #7 depending on LBT outcome, ending symbol #12 or 13) 

· ‘10’ feLAA PUSCH Mode 2 (i.e. PUSCH starting [#7/#7+25us/#7+TA+25us/#8], PUSCH ending after symbol #12 or 13)

· ‘11’ feLAA PUSCH Mode 3 (i.e. PUSCH start [#0/#0+25us/#0+TA+25us/#1], PUSCH ending after symbol #6)

· DCI Format 0B/4B

· PUSCH Mode 1 (1bit, present if configured with PUSCH Mode 1): ‘1’ indicating, if PUSCH mode 1 is applicable to scheduled PUSCH transmissions in both slots of an UL subframe. 

· PUSCH Mode 2 (1bit, present if configured with PUSCH Mode 2): ‘1’ indicating, if the PUSCH scheduled in the first subframe of the UL subframe burst is to start [#7/#7+25us/#7+TA+25us/#8]. 

· PUSCH Mode 3 (1bit, present if the configured with PUSCH Mode 3): ‘1’ indicating, that PUSCH in the last subframe of the scheduled UL burst is to end after symbol#6.  

Agreement: 

· Amount of physical resources for UCI transmission in a subframe is calculated based on two slots if that subframe is indicated as Mode 1 and is calculated based on one slot if that subframe is indicated as Mode 2 or as an ending partial SF.

· RI is mapped on symbol #1, #5 for ending partial SF, and mapped on symbol #8, #12 for a subframe indicated as Mode 1 or Mode 2. 

Agreement:
The UL ending partial subframe ending at symbol #3 is supported.

· TBS scaling factor for the partial subframe ending at symbol #3 is 1/8.

· The UL partial subframe ending at symbol #3 is signaled via Mode 3 indication and the reinterpretation of bit field for PUSCH ending position field (#3 or #6).

· UCI transmission in this case is not supported. 

Autonomous UL Access

Agreement:
· UE-specific RRC configuration per LAA SCell (per LAA carrier) 

· One bitmap per Scell indicating the applicable AUL subframes (40bits)

· AUL UL TM is configurable:

· The UE is not expected to be configured with UL TM 2 for AUL and UL TM1 for SUL on the same LAA Scell

· Activation/release DCI is LAA Scell specific and is transmitted on the UL scheduling cell for the LAA SCell
Agreement:
· For UL TM2 AUL, TB-specific NDI in AUL-UCI is supported (2 bits NDI in AUL-UCI)

· In case the UE receives in the AUL-DFI for UL TM2 Ack for one TB and NACK for the other TB, it is RAN1 understanding that the UE should retransmit for the NACK-ed TB and transmit new data on the other (i.e. Ack-ed) TB (if having data in the buffer). 

· Send an LS to RAN2 with capturing the above with the following guidelines:
RAN1 requests RAN2 to specify this in MAC for AUL LAA operation
Agreement:
· The size of DCI Format 0A is used for AUL activation/release/DFI for AUL TM1

· The size of DCI Format 4A is used for AUL activation/release/DFI for AUL TM2
Agreement:
The fields in the DCI formats for activation and release of AUL is as shown in the following table.

	Field
	Format 0A / AUL
Activation
	Format 0A
AUL Release
	Format 4A
AUL Activation
	Format 4A

AUL Release

	CIF (0/3)
	Used
	Used
	Used 
	Used

	Flag 0A/1A (1bit)
(reuse as DFI flag)
	Reuse as DFI flag: set to 0 
	Reuse as DFI flag: set to 0 
	NA
	NA

	PUSCH Trigger A (1bit)
	 set to 0 
	 set to 0 
	Reuse as DFI flag: set to 0 
	Reuse as DFI flag: set to 0

	Timing offset (4bit)
	 set to ‘0000’ for activation
	 set to ‘1111 for release
	 set to ‘0000’ for activation

 
	set to ‘1111 for release

	RB assignment (5/6bits)
	Used
	set all ‚1‘s 
	Used
	set all ‚1‘s 

	HARQ ID – 4bit
	 set to ‘0000’
	 set to ‘0000’
	set to ‘0000’
	set to ‘0000’

	RV – 2bits
	 set to ‘00’
	 set to ‘00’
	 set to ‘00’
	 set to ‘00’

	MCS 1 – 5bits
	Used
	set to ´11111‘ 
	Used
	set to ´11111‘

	MCS 2 – 5bit
	NA
	NA
	Used - MCS29 indicates CW disabling
	set to ´11111‘

	NDI 1 – 1bit
	Set to ‘0’
	Set to ‘0’
	Set to ‘0’
	Set to ‘0’

	NDI 2 – 1bit
	NA
	NA
	Set to ‘0’
	Set to ‘0’

	TPMI (3 – 6bits)
	NA
	NA

	Used
	Undefined

	TPC – 2bits
	set to ‘00’
	set to ‘00’
	set to ‘00’
	set to ‘00’

	CS & OCC – 3bits
	Used
	Set to ´000‘
	Used
	Set to ‚000‘

	CSI – 1 to 3 bits
	 set all to ‘0’
	 set all to ‘0’
	Set all to ‘0’ 
	Set all to ‘0’ 

	SRS – 1 / 2bits
	 set to ‘0’
	 set to ‘0’
	set to ‘00’ 
	set to ‘00’ 

	PUSCH start – 2bit
	set to ‘00’
	set to ‘00’
	set to ‘00’
	set to ‘00’

	PUSCH end – 1bit
	set to ‘0’
	set to ‘0’
	set to ‘0’
	set to ‘0’

	Channel access type – 1bit
	set to ‘0’
	set to ‘0’
	set to ‘0’
	set to ‘0’

	Channel access priority class – 2bits
	set to ‘00’
	set to ‘00’
	set to ‘00’
	set to ‘00’


Agreement: 

· The AUL DFI contains the following bit fields (in this order):

· CIF (0 or 3 bits)

· AUL DFI flag (1bit): set to ‘1’ to differentiate from AUL activation/release

· HARQ-Ack bitmap

· TPC for PUSCH (2bits)

· TPMI (3 or 6 bits, only present for AUL TM2) 

· Zero padding is applied to Format 0A (for UL TM1 AUL DFI) or Format 4A (for UL TM2 AUL DFI) aligned with the agreement on sizes. 
Agreement: 

· AUL-UCI has 16 bits CRC

· 16 bits UE ID is explicitly included in AUL-UCI payload in the form of UE-specific RNTI which is the same as RNTI defined for activation DCI and AUL-DFI.

· The AUL PUSCH scrambling sequence initialization uses n_RNTI = [0x0000]
· Note: it only depends on the slot number, cell ID, and the codeword number q

Agreement:

eNB configures the PUSCH ending symbol (i.e. 12 or 13) of the last AUL subframe in an AUL burst through RRC configuration 

Agreement:
The AUL-UCI contains the following fields: 
· HARQ ID (4 bits)

· NDI (1bit for TM1, 2 bits for TM2)

· RV (2 bits)

· UE ID (16 bits)

· PUSCH starting point (1 bit: indicating symbol 0 or 1)

· PUSCH ending point (1 bit: indicating symbol 12 or 13) 

· COT Sharing indication (1 bit: indicating if subframe n+X is an applicable subframe for UL to DL sharing)
· X is configured by the eNB as part of AUL RRC configuration and 1 < X < 5

· If the UE indicates a subframe as being applicable for UL to DL COT sharing, the UE will stop its AUL PUSCH transmission in the preceding subframe at symbol #12 irrespective of the RRC configuration for the PUSCH ending symbol
· CRC (16 bits)

Agreement:
Mode 1, mode 2, and mode 3 (ending) partial subframe are not supported for AUL transmission.

Agreement:
· AUL-UCI is always mapped using symbol #1 to #12.

· UL-SCH mapping assumes that symbol #0 to #13 are transmitted.

· Symbol #0 and symbol #13 are punctured from transmission, if not available, respectively.

· Note: interleaving procedure may be different than legacy multiplexed data+UCI.

Agreement:
Procedures (e.g. interleaver in 5.2.2.8) in 36.212 may need to be modified to reflect the agreements on AUL-UCI and Mode 1 subframe UCI mapping. 

Agreement:
· HARQ-Ack bitmap in AUL-DFI:

· AUL TM1: 16 bits (one HARQ-ACK-bit for each UL HARQ process)

· AUL TM2: 32 bits (one HARQ-ACK-bit for each UL HARQ process per TB)

· AUL-DFI additionally contain HARQ-ACK feedback for HARQ processes not configured for AUL transmissions

· Note: the feedback for those processes is only valid for CW adjustment procedure.
Agreement:
If scheduled UL is configured with TM2, and AUL with TM1, spatial bundling is used for the AUL-DFI HARQ-ACK corresponding to the HARQ processes not configured for AUL

Agreement:
The eNodeB may allow AUL within the eNodeB acquired shared COT in subframes belonging to the UL subframes indicated with C-PDCCH only if the COT is acquired using the largest priority class value.

· Enabling or disabling of AUL transmissions within an eNB shared COT is indicated via 1-bit field in C-PDCCH.

· if eNB indicates sharing allowed: for AUL transmissions the UE may send data corresponding to any priority class during the UL subframes indicated with C-PDCCH.

· if eNB indicates sharing disabled: The UE shall not transmit AUL during the UL subframes indicated with C-PDCCH.
· All UL subframes indicated with C-PDCCH within a single eNodeB acquired shared COT are contiguous*

· AUL transmissions of a UE within the shared COT are contiguous*

· Autonomous Uplink in FeLAA uses Type 2 channel access (25us LBT)

· An AUL transmission started within the subframes belonging to the UL subframes indicated with C-PDCCH shall not continue beyond the last indicated UL subframe

· DL-UL-DL switch is not allowed within a single COT

· All subframes (both scheduled and AUL) belonging to the UL subframes indicated with C-PDCCH are counted towards eNodeB COT, irrespective of whether an UL transmission occurs or not
· When there is no PDSCH transmission in the COT, AUL transmissions within an eNB shared COT is disabled via the indication in C-PDCCH.

* Short gaps (up to 2 symbols) between subframes are allowed similarly as in (e)LAA

Agreement:
A COT acquired by a UE using Cat4 LBT for AUL transmission can be shared with the eNB

· To utilize the COT acquired by the UE, the eNB shall send DL control information, including AUL-DFI or UL grant, to the UE which acquired the COT within remaining COT.

· For DL transmission within the UE acquired COT, the DL transmission is limited to a partial ending subframe of up to 2 OS length.
· The eNB may send control information to any UE.

· The last symbol of the AUL burst shall be dropped
· The eNB uses the same LBT procedure as for DRS
· CP extension up to 1OS – 25us can be transmitted by eNB before the start of the DL transmission within the UE acquired COT

· Note: UL-DL-UL sharing is not allowed.
Agreement:
Before a UE starts to transmit an AUL burst, the UE adjusts the CWS according with the following conditions:

· If there exist at least one previous Cat.4 LBT UL transmission, from the start subframe of which, N or more subframes have elapsed and neither UL grant nor AUL Downlink Feedback Information is received, where N = max (X, corresponding UL burst length+1) if X > 0 and N = 0 otherwise
· X is a RRC configured value, where

· X is equal to 0 or 5 subframes if the absence of other technologies on the same carrier cannot be guaranteed.

· X is equal to 0 or 10 subframes if the absence of other technologies on the same carrier can be guaranteed.
· For each such previous Category 4 LBT (SUL/AUL) transmission from the start subframe of which, N or more subframes have elapsed and neither UL grant nor AUL Downlink Feedback Information is received

· The contention window size of all priority classes at the UE is increased to the next higher value

· Each such previous Category 4 LBT transmission is used to adjust the CWS only once

· else if the UE starts a new Cat4. LBT UL transmission before N subframes have elapsed from the previous CAT.4 LBT and neither UL grant nor AUL Downlink Feedback Information is received, the CWS is unchanged. 

· if the UE receives feedback for one or more previous Category 4 LBT (SUL/AUL) transmission from the start subframe of which, N or more subframes have elapsed and neither UL grant nor AUL Downlink Feedback Information was received, it may recompute the CWS as follows:

· Step 1: it reverts the CWS to the value used to transmit the first burst of such previous Category 4 LBT transmission(s) 
· Step 2: it updates the CWS sequentially in order of the transmission of bursts:

· if the feedback indicates ACK for the first subframe of the burst, CWS is reset

· else (if the feedback indicates NACK or there is no feedback for the first subframe of the burst), the CWS is doubled 
· If the UE contention window size changes while a category 4 LBT procedure is ongoing, the UE draws a new random backoff counter and applies it to the ongoing LBT procedure
Agreement (supersedes the agreement from [91-LTE03]:
When an AUL UE is allocated to occupy the full channel bandwidth, i.e., all the interlaces, the UE is configured with a separate AUL-specific set of PUSCH starting offset values for each of the following cases

· For AUL transmissions outside of eNB obtained MCOT, the configured set is a subset of {16, 25, 34, 43, 52, 61, OS #1}.

· For AUL transmissions inside of eNB obtained MCOT, the configured set is a subset of {34, 43, 52, 61, OS #1}.

Note: The specific offset is randomly selected by the UE from the configured set.
Note: The specific offset that is randomly selected by the UE is not signaled to the eNB.

R1-1803164
WF on channel access for consecutive AUL and SUL bursts
LG Electronics, Broadcom, Intel, Ericsson, Huawei, HiSilicon

Agreement:
The UE shall terminate a category 4 LBT AUL burst at least one subframe before a category 4 LBT cross-carrier scheduled SUL burst 

R1-1803134
Draft LS on RRC parameters for FeLAA

Nokia

Final LS approved in R1-1803168 with a change of RAN1#92 to RAN1#91 in the first row of the spreadsheet
RAN2
In RAN2#101 the following was agreed:

Autonomous UL Access

Agreements:

1
Introduce multi-bit activation/deactivation MAC CE confirmation.

2
Introduce new RNTI for activation/deactivation.

3
For the AUL confirmation MAC CE, same triggering procedures specified for the Rel.14 SPS confirmation are adopted, i.e. AUL confirmation triggered at reception of PDCCH indicating AUL release/activation.
SR:

Agreements:

1
No enhancement on SR triggering will be introduced in FeLAA. No specification changes are needed.  

2
No enhancement on SR cancellation will be introduced in FeLAA. No specification changes are needed.  

Agreements

1
When AUL is configured, the UE is allowed to retransmit a MAC PDU in a later AUL subframe (e.g. in the next AUL subframe) if the associated LBT procedure failed, without the need to wait for a SUL grant, HARQ feedback or expiry of the retransmission timer X. This agreement can be consulted RAN1 for the feasibility.

2
RAN2 understanding is that “Physical layer informs the MAC layer on the outcome of the LBT procedure (e.g., by ACK/NACK), so that MAC can trigger a retransmission in a later subframe, without the need to wait for a SUL grant or the expiry of the retransmission timer X.” How to capture the modelling can be further studied.

Agreements:

1
In FeLAA, no enhancement on BSR/PHR trigger and cancellation is introduced. 
2
It is up to UE implementation to solve issue of out of date BSR/PHR if necessary. 

FFS the impact on spec.

Agreements:
1
Timer X is maintained per HARQ process for AUL.
2
UE shall not use the AUL resource to perform both new transmission and retransmission for the same HARQ process before the Timer X stops/expires.
3
Start/restart the Timer X after the initial AUL transmission/AUL retransmission of a given HARQ process.
RAN4:
One document agreed was agreed in RAN4#86

R4-1803382, WF on UE RF impact of feLAA, Ericsson
2.1.2
Progress of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
RAN4

· None, performance work has not yet started

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
RAN1

· All aspects completed

RAN2

· Basic principles for autonomous UL access were agreed

· No major impacts foreseen from multiple starting/ending positions in a subframe to RAN2

· LCP and LBT handling principles

· UE will send confirmation of activation/deactivation of AUL

· Principles of HARQ handling 

RAN4

· None
2.2.2
Completed elements of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
RAN4

· None, performance work has not yet started

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
· No open issues in RAN1

· Remaining details necessary for supporting multiple starting and ending positions in a subframe for UL on SCell with Frame structure type 3. [RAN2, RAN4]
· Remaining details necessary for supporting autonomous uplink access with Frame Structure type 3 considering solutions from the L2 latency reduction work item [RAN2, RAN4]
· The work item should also specify base station and UE core requirements to support the above features [RAN4]

2.3.2
Open issues of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
· The work item should also specify base station and UE requirements to support the above features [RAN4]
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