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Introduction 
In this document, we discuss the remaining items related to channel access procedure and CW updates for AUL transmission. 

Proposals and discussion under consideration
Proposal 1: 
· If neither UL grant nor AUL-DFI is received, the CWS remains unchanged until the UE is not allowed to perform Cat.4 LBT and (re)transmit AUL.
· If multiple consecutive Cat. 4 LBT AUL bursts were transmitted without waiting for any AUL-DFI or UL grant:
· CWS remains unchanged until the UE is not allowed to perform Cat. 4 LBT and (re)transmit AUL if in the meanwhile no AUL-DFI or UL grant is received, and any AUL bursts transmitted earlier in time than the instance of latest CWS update will not be considered for further CWS updates.
· CWS is updated accordingly, if an AUL-DFI or UL grant for one of the AUL burst is received, and any AUL bursts transmitted earlier in time than the instance of latest CWS update will not be considered for further CWS updates.

Discussion: When the UE does not receive a UL grant or an AUL-DFI within a configured (timer) period, then it can be considered as a NACK automatically for CW update.
The UE should be allowed to perform multiple independent AUL transmissions before receiving the AUL-DFI. If the AUL duration is long enough (ex: >3ms), the eNB may be able to turn around within the UE acquired TxOP and send the AUL-DFI at least for the first AUL subframe to the UE to enable CW updates. However, this may not be feasible always depending on the configuration for other AUL UEs. For example, if the AUL resources for a second UE immediately follow the AUL resources for the first UE, then the eNB may not be able to respond back to the first UE immediately. If the AUL duration is smaller than 3ms, then the eNB may need to wait for a different TxOP either on its own or acquired by another UE to send the AUL-DFI which make time some time. 
Once the timer expires the UE performs the CW update. The eNB can configure the AUL resources and parameters to avoid extreme scenarios. Therefore, we should introduce conservative values for the timer to be fair to the eNB/UE and also to the overall medium access. A value of N = 10, 15, 20, 25, 30, 35, 40ms etc. for the timer can be considered. 

Qualcomm Proposal
1. If a UE does not receive a UL grant or an AUL-DFI within a configured (timer) period, then it can be considered as a NACK automatically for CW update
a. The timer period can be 10, 15, 20, 25, 30, 35, 40ms 
2. If there are multiple AUL transmissions for which UE has not received AUL-DFI, then we are ok with any of the following options
a. Only the latest AUL or SUL transmission before timer expiry is used for CW update
b. For each AUL transmission for which the UE did not receive a AUL-DFI or UL grant, the eNB updates the CW size. 

Proposal 2: 
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.
· The eNB can utilize the COT acquired by the AUL UE to transmit DL control information only if it starts transmission within 25 us from the end of the AUL burst.
· eNB does not need to perform LBT within a UE acquired COT if the gap is <= 16 us.
· eNB uses type 2 channel access (25 us LBT) within a UE acquired COT if the gap <= 25 us.
· UL-DL-UL sharing is not allowed. 
· The remaining MCOT is indicated to the eNB through the AUL-UCI.

Discussion: Our first preference is to not limit the eNB transmissions to only PDCCH carrying DL control information. The eNB should be able to transmit to the UE which acquired the TxOP. In case multiple AUL UEs are TDM, then the eNB should be able to at least transmit to one of the UEs or all the UEs which transmit on the UL (based on eNB DMRS detection). 
Qualcomm Proposal
1. The eNB should be allowed to send DL transmissions including PDCCH and PDSCH to UEs which has transmitted on the UL in AUL subframes. 

Proposal 3: 

· Option 2: The eNodeB may allow AUL within the eNodeB acquired shared COT in subframes belonging to 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
* Short gaps (up to 2, FFS 3 symbols) between subframes are allowed similarly as in (e)LAA

Discussion: Option 2 is preferred as it allows for further opportunities for channel access and data transmission. The AUL starting positions are configurable to enable SUL to have a higher priority for channel access within the TxOP. 

[bookmark: _Hlk505785946]CW update considerations: 
Case 1: eNB transmits PDSCH within the TxOP and UL part of the TxOP overlap with some configured AUL resources: In this scenario, as in Rel-14 LAA, the UL transmissions are not considered for CW update at the eNB. 

Case 2: eNB does not transmit any PDSCH within the TxOP and UL part of the TxOP overlaps with configured AUL resources: In this case, as discussed in previous comments as well, the main issue is how to handle CW update at the eNB. In Rel-14, the CW update is performed only if less than 10% of scheduled UL TBs are successfully received. 

One possibility is to only consider DMRS based detection (or AUL-UCI detection) for the eNB to determine whether some UEs have transmitted on the UL. However, this has the downside with a hidden interferer at the eNB to the UE, detection may fail resulting in no CW update even when the UL TB is not successfully received. On the other hand, this could also be because no UEs have transmitted on the UL, in which case this results in an unnecessary CW update at the gNB. 
An eNB is not expected to schedule a TxOP with no DL PDSCH in LAA, unless it is confident (say from BSR reports) that there is an UL traffic for some UEs. In this case, the eNB may as well schedule some transmissions on the UL once it has accessed the medium and not exclusively depend on AUL transmissions from the UEs. 
Using this insight, we propose the following compromise:
Qualcomm Proposal
1. An eNB shall not transmit a TxOP in which there is no DL PDSCH and no UE’s UL has been scheduled but which covers configured AUL resources allowing AUL UEs to perform 25us LBT. 
0. The scheduled UL TBs are used to update the CW. 
0. If the eNB detects AUL transmissions from some UEs, they are also included in the CW update procedure.

Conclusions
In this document, we discuss some open issues related to eNB transmission in the UE acquired TxOP and possible issues with CW update procedure.
Qualcomm Proposal
1. If a UE does not receive a UL grant or an AUL-DFI within a configured (timer) period, then it can be considered as a NACK automatically for CW update
a. The timer period can be 10, 15, 20, 25, 30, 35, 40ms 
2. If there are multiple AUL transmissions for which UE has not received AUL-DFI, then we are ok with any of the following options
a. Only the latest AUL or SUL transmission before timer expiry is used for CW update
b. For each AUL transmission for which the UE did not receive a AUL-DFI or UL grant, the eNB updates the CW size. 
3. [bookmark: _GoBack]The eNB should be allowed to send DL transmissions including PDCCH and PDSCH to UEs which has transmitted on the UL in AUL subframes. 
4. An eNB shall not transmit a TxOP in which there is no DL PDSCH and no UE’s UL has been scheduled but which covers configured AUL resources allowing AUL UEs to perform 25us LBT. 
a. The scheduled UL TBs are used to update the CW. 
b. If the eNB detects AUL transmissions from some UEs, they are also included in the CW update procedure.




