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1 Introduction

For UL CWS adjustment for eLAA, it was agreed in #86 meeting [1] that:

Agreement:
· If the UE fails to transmit all of the scheduled contiguous subframes with a category 4 LBT, UE may keep the contention window size unchanged for all the LBT priority classes.

This agreement was captured in CR as:

· The UE may keep the value of 
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unchanged for every priority class
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,  if the UE scheduled to transmit transmissions including PUSCH in a set subframes 
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using Type 1 channel access procedure and using DCI Format 0B/4B, and the UE is not able to transmit any transmission including PUSCH in the set of subframes.
In this contribution, we discuss the issues related to UL CWS adjustment for eLAA and provide the corresponding corrections in the companion contribution [2].
2 Discussion
UL CWS unchanged cases
If the UE fails to transmit all of the scheduled contiguous subframes with a category 4 LBT, UE may keep the contention window size unchanged for all the LBT priority classes. This is based on the principle of avoiding adjusting CWS twice for two UL bursts in case the first burst fails to access the channel. But it is not clearly clarified the CWS for which burst should be kept unchanged based on which burst. 
An example is depicted in Figure 1, where burst 1 contains the reference subframe for burst 3 and burst 3 contains the reference subframe for burst 4. When the UE fails to transmit all the subframes in burst 3, the reference subframe of burst 4 should be the 1st subframe in burst 2. The current agreement [1] means that the CWS for burst 4 should be the same as burst 3, which is not reasonable since the reference subframe for burst 4 has been changed from burst 3 to burst 2. 
The correct behavior should be that if the UE fails to transmit all the subframes in one burst, the following burst which uses the 1st subframe of this burst as the reference subframe should re-select the reference subframe to the most adjacent previous burst which satisfies the definition of reference subframe. In other words, none of the subframes in the burst where the LBT for the UE fails in all the subframes should be determined as the reference subframe for other bursts. 
In this example, the reference subframe of burst 4 should be the 1st subframe in burst 2. The UE should reset the CWS to the minimum value based on the ‘ACK’ state in the reference subframe.
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Figure 1.  CWS adjustment procedure when UE fails to transmit all the subframe in one burst
Unnecessary UL CWS adjustment cases

Besides the LBT failure case, there is another situation where the UE may need to avoid adjusting CWS twice. As shown in Figure 2, the 1st subframe in burst 1 is the reference subframe for both bursts 2 and 3. According to the current agreements, the UE needs to adjust the CWS twice respectively for two adjacent UL bursts which correspond to the same reference subframe. Thus the CWS for burst 3 is doubled twice since NACK is received in the reference subframe, which would lead to very conservative CWS adjustment. This situation happens when the internal between the first transmitted subframe in burst 2 and the last received UL_grant after burst 2 but before burst 3 is less than 4 subframes, which means that eNB does not have enough time to send HARQ-ACK of the first transmitted subframe in burst 2 before generating the UL_grant. 
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Figure 2. If two bursts correspond to the same reference subframe with NACK state, the CWS may double twice
The correct behavior should be that if multiple UL bursts correspond to the same reference subframe, the CWS is adjusted for the first UL burst and maintained in all the remaining bursts. 

In the example shown in Figure 3, the UE should keep CWS for burst 3 the same as that for burst 2 instead of doubling the CWS.
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Figure 3. The CWS for burst 3 keeps unchanged instead of doubling CWS
3 Conclusions
Proposal 1: None of the subframes in the burst where the LBT for the UE fails in all the subframes should be determined as the reference subframe for other bursts.
Proposal 2: If multiple UL bursts correspond to the same reference subframe, the CWS is adjusted for the first UL burst and maintained in all the remaining bursts.
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