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1.1.1 Enhancements to LTE operation in unlicensed spectrum
WID in RP-170848 
R1-1721279
WF on AUL HARQ and Resource Allocation
Nokia, Broadcom, Cablelabs, Ericsson, Huawei, HiSilicon, Intel, LGE, Nokia Shanghai Bell, Qualcomm, Samsung, WILUS
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.
1.1.1.1 Multiple starting and ending positions in a subframe for UL
R1-1721039
Summary of email discussion [90b-LTE-18] on partial UL subframes
Huawei, HiSilicon

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.
Proposal: 

For a UE which is allowed to apply Mode 1 UL partial subframe within the MCOT acquired by the eNB, there is no restriction on LBT attempt number or position, i.e. the UE is allowed to perform Type 2 channel access before any slot of the UL burst if the LBT attempt for the previous slot fails.

Proposal: 

· If the UE is allowed Mode 1 UL partial subframe transmission at the beginning of symbol #7 of only the first subframe of a set of consecutively allocated subframes, the Release 14 Type 2 channel access procedure can be used unchanged.

· If the UE is allowed Mode 1 UL partial subframe transmission at the beginning of symbol #7 of every subframe of a set of consecutively allocated subframes, the number of possible LBT attempts by the UE within the shared COT shall be limited to the number of consecutively allocated UL subframes.
R1-1721075
WF on LBT for Mode 1 UL transmissions in FeLAA, CableLabs, Broadcom, Comcast, HPE, Brocade, Charter Communications, Blackberry
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.
Proposal: 

No additional ending positions are introduced for partial UL subframe except symbol #6, #12, and #13.
R1-1721074
WF on multiple ending positions in a UL subframe in FeLAA, 
CableLabs, Broadcom, Comcast, HPE, Charter Communications, Brocade, Blackberry


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.
R1-1719849
Multiple starting and ending positions in a subframe for UL
Nokia, Nokia Shanghai Bell

R1-1719862
Discussion on multiple starting and ending positions for LAA UL
LG Electronics

R1-1720026
Remaining details on uplink starting and ending positions in a subframe for FS3
Intel Corporation

R1-1720245
Multiple starting and ending positions for UL
Samsung

R1-1720369
Remaining issues on multiple starting and ending points for LAA UL
Ericsson Japan K.K.

R1-1720403
Multiple starting and ending positions in a subframe in UL
Qualcomm Incorporated

R1-1720872
Channel access for UL partial subframe on LAA Scell
WILUS Inc.

1.1.1.2 Autonomous uplink access with Frame Structure type 3
Email discussion on Autonomous uplink access control signalling until February 8, 2018. Nokia (Timo)
1.1.1.2.1 Resource allocation for autonomous UL access
R1-1719850
Summary of email discussion [90b-LTE-19] on AUL resource allocation 
Nokia

R1-1719498
Remaining issues for AUL resource allocation
Huawei, HiSilicon

R1-1719851
Resource Allocation for Autonomous UL Access
Nokia, Nokia Shanghai Bell

R1-1719863
Resource allocation and control siganling for autonomous UL access
LG Electronics

R1-1720027
Remaining Details for Resource Allocation for Autonomous Uplink Transmissions
Intel Corporation

R1-1720246
Resource allocation for autonomous UL access
Samsung

R1-1720372
on AUL Configuration and Activation
Ericsson Japan K.K.

R1-1720404
Resource allocation for automonous UL access
Qualcomm Incorporated
1.1.1.2.2 HARQ for autonomous uplink access
R1-1720540
Summary of 90b-LTE-20 email discussion on AUL HARQ design
Ericsson Japan K.K.

R1-1719499
Remaining issues for AUL HARQ operation
Huawei, HiSilicon

R1-1719852
HARQ for autonomous uplink access
Nokia, Nokia Shanghai Bell

R1-1719864
HARQ operation for autonomous UL access
LG Electronics

R1-1720028
Remaining Details for HARQ for Autonomous Uplink Transmissions
Intel Corporation

R1-1720247
HARQ for autonomous UL access
Samsung

R1-1720373
Remaining Issues on AUL HARQ Design
Ericsson Japan K.K.

R1-1720405
HARQ for autonomous UL access
Qualcomm Incorporated

R1-1720914
Remaining details for AUL-UCI
Motorola Mobility Germany GmbH
1.1.1.2.3 Channel access for autonomous UL access
Email approval until February 8, 2018 on channel access for autonomous UL access.  Intel (Salvatore)
R1-1720029
Summary of email discussion [90b-LTE-21] on AUL channel access
Intel Corporation

R1-1719500
Remaining issues on AUL channel access
Huawei, HiSilicon

R1-1719853
On channel access for autonomous UL access
Nokia, Nokia Shanghai Bell

R1-1719865
Channel access procedure for autonomous UL access
LG Electronics

R1-1720030
Channel access mechanism for autonomous UL transmission
Intel Corporation

R1-1720248
Channel access for autonomous UL access
Samsung

R1-1720374
on AUL Channel Access
Ericsson Japan K.K.

R1-1720406
Channel access mechanism for autonomous UL access
Qualcomm Incorporated

R1-1720873
Discussion on channel access for AUL transmission
WILUS Inc.

R1-1721269
WF on CWS adjustment for AUL with HARQ-ACK reception

Huawei, HiSilicon, Ericsson, Intel, Nokia, Nokia Shanghai Bell, CableLabs, WILUS, Broadcom
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.
R1-1721271
WF on PDCCH transmission within a UE acquired COT
Ericsson, Nokia, Huawei, Intel, LG, KT, Samsung 
Proposal:
· A UE initiated COT using CAT4 LBT can be shared with the eNB to allow PDCCH only transmission carrying DL control information.
· For PDCCH transmission within a UE acquired COT, the PDCCH transmission is limited to a partial ending subframe of up to 3 OS length.
· DL uses Type 2 channel access (25us LBT) within a UE acquired COT.
· UL-DL-UL sharing is not allowed 
· FFS: The eNB may send DL control information to any UE within the indicated DL subframe.
· FFS: If subframe level gap is allowed between the AUL burst and PDCCH transmission
· FFS: How the UE indicates the remaining COT for the DL. 
R1-1721245
WF on AUL Channel Access
Intel, Ericsson, Huawei, HiSilicon, Nokia, Nokia Shanghai Bell, WiLUS

Proposal: 
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 configured with different value ranges for the AUL transmission outside of eNB obtained MCOT and for the AUL transmission inside of eNB obtained MCOT.

· FFS: the offset value range and resolution.

· FFS: random offset determination. 

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

· UE can be configured with different value offset for the AUL transmission outside of eNB obtained MCOT and for the AUL transmission inside of eNB obtained MCOT.
· FFS: the possible set of offset value

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
1.1.1.2.4 Other
R1-1719497
Support for partial subframe transmission for UL on SCell with frame structure 3
Huawei, HiSilicon

R1-1720407
Miscellaneous aspects
Qualcomm Incorporated

R1-1720933
RV selection fro AUL transmissions
Ericsson Japan K.K.
1.1.1.3 Other

