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1
Introduction
A number of channel access related agreements have been reached in the previous RAN1 meetings. Most recently, the following proposals were agreed based on email discussion [91-LTE-03]:

Proposal 1:   
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.
In this contribution, we provide our views on remaining issues of channel access for autonomous UL access in feLAA.  
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AUL outside of the eNB acquired COT
In RAN1#90, it is agreed that the UE shall perform Type 1 UL channel access procedure to acquire the channel outside of the eNB acquired COT. We see that one special scenario need to be considered.
As shown in figure 1, the gap between scheduled DL and UL transmission does not belong to the eNB acquired COT if the duration of the gap is greater than 25 us. This gap mainly happens due to scheduling delay in the case of self-carrier scheduling. If the RRC configured autonomous UL subframes are located within this scheduling gap, whether to allow autonomous transmission performing in these subframes is an open issue. From the regulations point of view, it is not clear whether such operation extends the eNB acquired MCOT. Therefore, we see the following two options can be further considered.
1. Option 1: autonomous UL access shall not be applied within the scheduling gap of shared COT structure indicated by CPDCCH “UL duration and offset”. As such a scheduling can be identified by reading CPDCCH, the UE configured and activated with autonomous UL access can intentionally abstain for performing AUL transmissions during these subframes.
2. Option 2: UEs should perform type 1 UL channel access procedure, when configured autonomous UL subframes are located within the scheduling gap of shared COT structure indicated by CPDCCH “UL duration and offset”. The autonomous transmission initiated by type 1 UL channel access should stop before the scheduled UL duration indicated by CPDCCH.
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Figure 1: AUL transmission within the scheduling gap between scheduled DL and UL
Observation #1: Whether to allow autonomous UL transmission inside the scheduling gap of shared COT structure indicated by CPDCCH needs to be clarified.
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MCOT sharing from autonomous UEs
In Rel-14 eLAA, the eNB may initiate a channel occupancy time after completing a full Cat 4 LBT operation. Scheduled UEs may perform type 2 UL channel access procedure for PUSCH transmission that is located within the COT initiated by the eNB. In addition, a maximum channel occupancy time (MCOT) restricts the total duration of DL+UL transmission burst, excluding the gap larger than 25 us. Similar to the DL, autonomous UEs also start a channel occupancy time after performing a full Cat 4 LBT operation. The question is whether the COT initiated by an autonomous UL transmission can be shared with the eNB or other UEs. Referring to current regulation, “Responding device channel access mechanism” has been regulated in ETSI EN 301 893[3], as shown below.
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A Responding Device that seceived a transmission grant from an associated Initiating Device may proceed
with transmissions on the current Operating Channel

) The Responding Device may proceed with such transmissions without performing a Clear Channel
Assessment (CCA) if these transmissions are initiated at most 16 jis after the last transmission by the
Initiating Device that issued the grant.

b)  The Responding Device that does not proceed with such transmissions within 16 ps after the last
(transmission from the Inifiating Device that issued the grant. shall perform a Clear Channel Assessment
(CCA) on the Operating Chanmel during a single observation slot within a 25 ps period ending
immediately before the granted transmission time. If energy was detected with a level above the ED.
Threshold defined in clause 4.2.7.3.2.5. the Responding Device shall proceed with step 3). Otherwise. the
Responding Device shall proceed with step 2).

The Responding Device may perform transmissions on the current Operating Channel for the semaining
Channel Occupancy Time. The Responding Device may have mulfiple transmissions on this Operating
Channel provided that the gap in befween such transmissions does not exceed 16 jis. When the transmissions
by the Responding Device ase completed the Responding Device shall proceed with step 3).

The transmission grant for the Responding Device is withdrawn.



Our interpretation of the ETSI regulation are:

1. The COT initiated by an autonomous UE cannot be shared with other UEs for any UL transmission, since there is no grant transmitted from initiating UE to responding UEs.
2. The COT initiated by an autonomous UE can be shared with the eNB for DL transmission. However, the eNB cannot further share such COT with other UEs. What a grant means is not specified in the ETSI specification. The grant can be interpreted as any indication from autonomous UE to the eNB by UL control signalling. For instance, such UL control signalling/information [4] may include the number of subframes and the channel access priority class that can be used by the eNB within the UE acquired COT and may thereby be considered as the “grant” signalled to the eNB in the UL control information.
Observation #2: From regulatory point of view, COT initiated by the autonomous UE is allowed to be shared with the eNB but not with other UEs. Possible associated UL control signalling would be needed to at least inform the eNB about the number of subframes and the applied channel access priority class. 
Additionally, there is an ongoing discussion on whether a UE-initiated COT can be shared with eNodeB. If such operation is allowed, some COT related information should also be included into AUL-UCI. At least the duration of the remaining COT should be indicated to the eNodeB to ensure that MCOT duration is not exceeded. Also, channel access priority class might need to be signalled to the eNodeB unless the lowest priority class is always assumed.

Proposal #1: If sharing of UE initiated COTs with eNodeB is supported, consider including into the AUL-UCI at least the duration of the remaining COT.

4
Conclusions
In this section, we summarize our proposals and observations in this contribution. 
Observation #1: Whether to allow autonomous UL transmission inside the scheduling gap of shared COT structure indicated by CPDCCH needs to be clarified.
Observation #2: From regulatory point of view, COT initiated by the autonomous UE is allowed to be shared with the eNB but not with other UEs. Possible associated UL control signalling would be needed to at least inform the eNB about the number of subframes and the applied channel access priority class. 

Proposal #1: If sharing of UE initiated COTs with eNodeB is supported, consider including into the AUL-UCI at least the duration of the remaining COT.
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