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1 Introduction
The new Rel-14 work item on enhanced LAA is tasked with specifying the efficient operation of uplink LAA [1].  Within the WID scope, the channel access mechanism functionality for UL transmission should be addressed. The following agreements were made during the RAN1#85 meeting [2] and the follow up email discussion [85-05-06]:

Agreement:
· UE is not expected to be signaled different LBT types for all consecutively scheduled subframes when there is no gap between the consecutive subframes. 

· FFS: For a set of consecutive scheduled subframes without any gaps that are subject to LBT, after the first successful LBT in that set, the UE continues transmission for all the remaining subframes in the set.

· For a set of consecutive scheduled subframes without any gaps that are subject to LBT, if LBT fails for a subframe in that set, the UE continues the LBT according to the signaled LBT type for the next subframe in the set.

In this contribution we discuss our view on the open issue left for further study (FFS) in the above agreement. 

2 Discussion
The agreement above was made during the email discussion [85-05-06]. In that discussion a concern was raised with respect to continuous transmission of the consecutive scheduled subframes which is quoted in the following: 

“Consider that there is a set of consecutive scheduled UL subframes without gaps, say 7 starting with a CAT4 LBT or 25 us LBT and a UL transmission is in error in the very first subframe, say due to collision from transmission of another device. If the UE were to transmit all the remaining 6 subframes ignoring the first transmission error, it may only lead to further collisions, followed by possible retransmissions and a general increase in the channel interference. In the above case, the eNB is in a position to indicate some feedback to the UE so that the UE does not keep transmitting all the consecutive scheduled subframes without any LBT. In Wi-Fi, if the initial transmission fails, the initiator discards the TXOP (COT) and reattempts CAT4 LBT. In the case of LAA, consecutive subframes are already scheduled and the RTT is high. However, at least to the extent facilitated by the RTT, LAA should respond to channel errors.”
In our opinion it is important to consider a few principles with respect to channel access that are applicable both to IEEE802.11 and LAA technologies, before discussing in details our view on the open issue:
· When a node wins access to the channel, it is legitimate to transmit for the scheduled duration of the transmission.

· The continuous legitimate transmission is not terminated for possible collision at the beginning of that transmission.

· Collisions are inevitable when operating in unlicensed spectrum. Collision recovery mechanisms are effective after occurrence of a legitimate transmission, not during the transmission itself.  

The following analysis is important to be considered while investigating the collision scenario referred to above. Moreover, the consecutive scheduled subframes without gaps in between should be considered as one continuous transmission if the access to the channel is granted. The missing point in the analogy to Wi-Fi frame exchange after initiating a TXOP is that the termination of the TXOP does not occur during a frame transmission, instead it is applied to the next frame exchange. Furthermore, when frame aggregation is used, a block ACK is transmitted after all the aggregated frames are transmitted. The AP does not stop in the middle of some of the transmitted frames.
To be more specific for the example that raised the concern, there are two nodes (an LAA UE and a Wi-Fi AP or STA) that initiate transmission simultaneously, which results into a collision at the beginning of the transmission. Depending on the transmission duration from each node, each of the other nodes can take action with respect to the possible collision after completion of the initial transmission.
Additionally, the other difference is that in Wi-Fi when the channel is reserved by NAV, other nodes reading the NAV would not attempt to contend for the channel. Therefore, it makes sense in case of transmission failure to update the NAV information to allow other nodes to contend for the channel for efficient usage of spectrum. However, in LAA when channel occupancy is initiated, it is not reserved and within the initiated channel occupancy any node that wins the channel access can transmit, not just the nodes that share the initiated channel occupancy.
Furthermore, it would be highly inefficient for the UE to suspend transmission once it has obtained the channel and then monitor the channel for any feedback. It should be noted that with the scheduling and feedback delays, this would be tremendously wasteful when the channel has been successfully acquired and there is no collision. It would increase latency, reduce throughput and force the eNB to send unnecessary scheduling and feedback commands on the downlink. All of this will increase network congestion and be bad for all coexisting systems. 
Based on our analysis discussed above, we conclude the above discussion with the following observations:
Observations:

· The consecutively scheduled subframes without gaps in between should be considered as one continuous transmission if access to the channel is obtained.
· Depending on the transmission duration from each node, each of the other nodes can take action with respect to the possible collision after completion of the initial transmission.

Conclusion:

· The concept of termination of a channel occupancy based on success or failure of a part of a transmission is not necessary. The channel occupancy terminates when the allowed transmission time is exhausted or a new channel occupancy is commenced. 

Therefore, we propose to agree with the following proposal:

Proposal:

· FFS: For a set of consecutive scheduled subframes without any gaps that are subject to LBT, after the first successful LBT in that set, the UE continues transmission for all the remaining subframes in the set.


3 Conclusion
In this contribution we discussed our view on the open issue on the UE behavior on the LBT related aspects for consecutive scheduled subframes without gaps. Based on the discussion we made the following observations, conclusion and proposal:

Observations:

· The consecutively scheduled subframes without gaps in between should be considered as one continuous transmission if access to the channel is obtained.

· Depending on the transmission duration from each node, each of the other nodes can take action with respect to the possible collision after completion of the initial transmission.
Conclusion:

· The concept of termination of a channel occupancy based on success or failure of a part of a transmission is not necessary. The channel occupancy terminates when the allowed transmission time is exhausted or a new channel occupancy is commenced. 
Proposal:

· FFS: For a set of consecutive scheduled subframes without any gaps that are subject to LBT, after the first successful LBT in that set, the UE continues transmission for all the remaining subframes in the set.
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