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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

	
	
	
	
	
	
	


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:


65 %








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:

80 %










RAN WG2:

60%











RAN WG3:

XXX%











RAN WG4:

10%










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
In RAN1#90bis in Prague, Czech Republic, RAN1 reached the following agreements:

	Conclusion: no consensus to introduce additional DL starting points 

Agreement:

· Only Asynchronous HARQ is supported for AUL
Agreement:

· Asynchronous AUL HARQ feedback and retransmissions are supported for AUL transmissions.
· Timing relationship between AUL transmission and corresponding UL HARQ feedback is not fixed 
· Timing relationship between UL HARQ feedback and corresponding retransmission  is not fixed.
· NOTE : UE does not expect HARQ feedback earlier than 4 subframes after the corresponding AUL transmission 

Agreement:

· AUL downlink feedback information ("AUL-DFI") is specified to carry at least AUL HARQ feedback
· Bitmap with one HARQ-ACK-bit for each AUL-configured HARQ process per TB (FFS: whether spatial bundling is used)
· The HARQ feedback includes pending feedback for several uplink transmissions from the same UE.

· RV are not included in the AUL-DFI
· Align size of DFI with e.g. DCI 0A, or DCI 1C (FFS)
· Support transmission of AUL-DFI on unlicensed cell as well as any other scheduling cell
· AUL-DFI shall contain HARQ-ACK feedback for SUL transmissions using AUL-enabled HARQ IDs
· AUL is not allowed for SUL retransmission

· AUL-DFI includes a field indicating TPC for PUSCH (2 bits), applicable for both AUL and SUL transmissions

· e.g. applied similarly as TPC in DCI 3/3A in terms of timing

· FFS: RNTI for AUL-DFI
Agreement:

· Any HARQ process that is transmitted by SUL is not eligible for AUL retransmissions
· Applies to SUL first transmissions as well as for scheduled retransmissions of an earlier AUL transmissions of the same TB
· UE may only use such a HARQ process for AUL if the corresponding AUL-DFI indicated ACK
Agreement:

· Confirm the working assumption that both scheduled and autonomous retransmission are supported for AUL transmissions.

· Scheduled retransmission is triggered by: 

· Reception of UL grant indicating same HARQ process ID, same TBS, and NDI non-toggled.
· FFS: the UE behaviour in case of TBS mismatch 
· FFS: timing relationship between SUL retransmission grant and AUL-DFI 
· UE may autonomously retransmit after:

· Reception of NACK feedback via the AUL-DFI for explicit AUL HARQ feedback
· No indication is received from eNB (neither rescheduling UL grant nor AUL-DFI) for X subframes since the transmission of a given HARQ process
· FFS:  value of X
· FFS:  whether X is fixed or configurable
· Note: X is not related to CWS update procedure
Agreement:

· UE determines the HARQ process ID, NDI and RV for Autonomous UL transmissions.
· FFS RV sequence followed by the UE

Agreement:

· New UCI for AUL operation: 

· includes at least: HARQ ID, new data indicator, and redundancy version.

· FFS: CRC attachment and scrambling
· FFS: indication of UE specific ID

· is transmitted together with every PUSCH in AUL transmission.


In RAN1#91 in Prague, Czech Republic, RAN1 reached the following agreements:

	Agreement: 
AUL subframes are indicated to UE with an RRC-configured bitmap

Agreement:
AUL supports both TM1 and TM2

Agreement: 
For TM1, DCI format 0A is used for AUL activation / deactivation  

- FFS: whether to use DCI format 0A or 4A with TM2 (note: if DCI 0A is used, the contents will be redefined)

Agreement: 
The same DCI is used for activation and deactivation

Agreement: 
The same DCI size is used for AUL activation/deactivation and AUL-DFI 

Agreement: 
The same RNTI used to scramble the CRC parity bits of AUL-DFI is used to scramble the CRC parity bits of AUL (de) activation DCI.

Agreement: 
A flag to differentiate between AUL activation/deactivation and AUL-DFI is included into the “AUL DCI” 

Agreement: 
For TM2 with AUL, PMI and MCS for the 2nd CW are included into AUL activation / deactivation DCI [0A or 4A]

Agreement: 
UL DMRS Cyclic Shift and OCC can be indicated for an AUL user: 

FFS: UE specific RRC configuration or by using AUL activation / deactivation DCI.
Agreement: 
AUL transmissions are not allowed in the subframes belonging to the DMTC window of the serving cell irrespective of the RRC configured bitmap. 

FFS: RMTC

Agreement:
HARQ-ACK AUL-DFI for a PUSCH transmitted at subframe n is expected at earliest at subframe n+4. 

Agreement:
AUL-DFI does not include a field indicating MCS

Agreement:
For a AUL-DFI received  in subframe n,   

· PMI  (if included in AUL-DFI) in subframe n is applied after subframe n+3 

· TPC in AUL-DFI in subframe n is applied in the same way as if it had been received through DCI format 3/3A

Agreement:
Default HARQ-ACK value in AUL-DFI is NACK.

Note: after the eNB has reported an ACK/NACK for a given HARQ process once, the HARQ-ACK is set again to the default value, NACK.

Agreement:
AUL-DFI only transmission by eNB based on Rel-13 Cat-4 LBT priority class is supported.

Agreement:
AUL retransmission timer is RRC configured.
Agreement:
In case the 1st subframe of a reference UL burst based on Type 1 channel access is Mode 1 partial UL subframe, the partial subframe as well as the next subframe are considered for CWS adjustment.
· If at least one of the TBs in the partial UL subframe and the next subframe is received correctly, the contention window is reset. Otherwise, it is increased.

Agreement: 

In case the partial subframe is the only subframe included in the reference UL burst, the partial subframe is used for CWS adjustment.
Agreement:
If the UE is allowed Mode 1 UL partial subframe transmission, the number of possible Type 2 LBT attempts by the UE within the shared COT shall be limited to n+1, where n is the number of consecutively allocated UL subframes.

· Note: This applies regardless of the type or number of grants that were used to schedule the consecutively allocated UL subframes and for cases where there maybe gaps of one symbol or less between the consecutively allocated subframes as in Rel-14

Agreement: 

For a UE which is allowed to apply Mode 1 UL partial subframe outside the MCOT acquired by the eNB, there is no restriction on LBT attempt number or position, i.e. the UE is allowed to continue Type 1 channel access before any slot of the UL burst if the LBT attempt for the previous slot fails.
Agreement: 

If a UL grant schedules a UL burst by multiple-subframe scheduling operation with Mode 1, Mode 1 is applied for all subframes of the UL burst.
Agreeement: 

The TBS of the Mode 2 partial UL subframe is scaled by the factor of 0.5.
Agreement: 

Re-interpret the legacy bit field in 0A/0B/4A/4B for indicating the starting positions of {#7, #7+25us, #7+25us+TA, #8} when a Mode 2 partial subframe is scheduled.
Agreement: 

When UCI is sent along with UL-SCH, the UCI is rate-matched in the 2nd slot of a subframe with Mode 1 operation, regardless this Mode 1 subframe is actually full or partial.
Agreement: 

UCI is rate-matched in the 2nd slot of the Mode 2 partial UL subframe.
Agreement: 

The TBS of a subframe ending at symbol #6 is scaled by a factor of 0.5 

Agreeement: 

UCI is rate-matched in the 1st slot of a subframe ending in symbol #6.
Agreement:
· If the UE receives a UL grant or an AUL-DFI, the contention window size for all the priority classes is adjusted as following:

· The contention window size at the UE is reset for all the priority classes if: 

·  A UL grant is received and the NDI bit for at least one of the active HARQ processes (i.e. TB not disabled) associated with HARQ_ID_ref is toggled ; OR

· An AUL-DFI is received and indicates ACK for at least one of the active HARQ processes (i.e. TB not disabled) associated with HARQ_ID_ref

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

· A UL grant is received and the NDI bit(s) of all the active HARQ processe(s) for the reference subframe are not toggled; OR

· A UL grant is received and does not schedule any active HARQ process (i.e. TB not disabled) for the reference subframe; OR

· An AUL-DFI is received which does not indicate ACK for at least one of the active HARQ processes for the reference subframe.

· The CWS is reset to the minimum value if the maximum CWS is used for K consecutive LBT attempts for transmission only for the priority class for which maximum CWS is used for K consecutive LBT attempts. 

· K is selected by UE implementation from the set of values from (1, …,8).

· The NDI value(s) received in the UL grant or the HARQ-ACK value(s) received in the earliest AUL-DFI after n_ref+3 is used for adjusting the CWS, where n_ref is the reference subframe.

· HARQ_ID_ref is the HARQ ID of n_ref.

· RAN1 shall specify the CWS adjustment for the case of no A/N reception until which the UE is not allowed to perform Cat.4 LBT and transmit AUL in case of no A/N  or UL grant reception.

· FFS: Handling of ACK/NACK or UL grant in case multiple consecutive recent Cat.4 LBT AUL bursts were transmitted without waiting for any AUL-DFI or UL grant.

Agreement:
CP extension is transmitted from the AUL starting position until the start of symbol #1, and is less than one symbol long.

· FFS: if starting at subframe boundary

Agreement:
The reference subframe is the first subframe of the most recent UL (SUL/AUL) burst of contiguous subframes that is transmitted after performing a category 4 LBT procedure with the following timing:

· At least 4 subframes prior to a UL grant reception or an AUL Downlink feedback information 

· FFS: multiple reference subframes can be supported


RAN2

In RAN2#99bis RAN2 reached following agreements
Agreements:

1
The UE will send a confirmation for activation/deactivation of AUL on MAC CE. if multi-bit or zero-bit is FFS.
2
Not introduce data threshold to skip UL grant. Can be revisited if RAN1 have different understanding.

3
AUL transmissions can be restricted to a subset of logical channels. FFS introduce new IE or reuse existing signaling.
4
LCP procedure is not modified.

5
In the LAA autonomous UL access, HARQ processes are not tied to TTIs.

6
HARQ retransmissions of a certain transport block shall avoid issues with the RLC reordering procedures. FFS on how to solve this issue.

In RAN2#100 RAN2 reached following agreements:

HARQ related topics:

Agreements

1
Add new separate RRC configurable timer X as follow:

-
When Timer X starts is FFS
-
Timer X is stopped if it received SUL grant or HARQ feedback with SUL grant for the retransmission

-
UE shall not retransmit before the timer X stops/expires.
2
UE can select the HARQ process for new AUL transmission when the following conditions are fulfilled:
-
the HARQ process for the corresponding HARQ process ID is not already being used for AUL (re)transmission in which HARQ ACK feedback has not been received for the HARQ process corresponding to the HARQ process ID 

-
The HARQ process ID is not used by a SUL grant unless it has been ACK as agreed in RAN1.
LBT and Logical channel limitation:

Agreements:

1
Channel access priority for each UL LAA allowed logical channel can be configured via RRC Connection Reconfiguration as part of the Logical Channel Configuration per DRB or all DRBs.

2
For AUL transmission, UE selects the lowest access priority class of the logical channel with MAC SDU multiplexed into the MAC PDU
3
MAC CEs have highest priority access class
RAN4

In RAN4#84bis, following documents were approved:
Approved Documents:

R4-1711100
LTE feLAA work plan, Ericsson

R4-1711101
General RF impact analysis on 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

· Basic framework for additional UL starting and ending points in a subframe

· No additional DL starting or ending points will be specified

· Autonomous UL Access was agreed to be specified based on studies

· Principles of DL and UL control signalling to support Autonomous UL Access

· Basic channel access framework for Autonomous UL Access

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

· Basic 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.
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
· Remaining details necessary for supporting multiple starting and ending positions in a subframe for UL on SCell with Frame structure type 3. [RAN1, RAN2, RAN4]
· Remaining details necessary for supporting autonomous uplink access with Frame Structure type 3 considering solutions from the L2 latency reduction work item [RAN1, 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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