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1 Introduction

In RAN1#85 meeting and following e-mail discussion, following possible agreements has been discussed [1].
· Possible agreement 2:

Down-select between alternative 1 and alternative 2 for CW adjustment for category 4 LBT for PUSCH transmission on LAA SCell:

Alternative 1:
· For category 4 LBT for PUSCH transmission on LAA SCell,

· CWS is managed by eNB and indicated by UL grant.

· CWS is adjusted per UE based on whether or not reference subframe is successfully decoded.

· Reference subframe is the starting subframe of the most recent UL transmission burst for which a Cat. 4 LBT was expected to be used, for which DM-RS or SRS transmission from the UE is detected and PUSCH decoding is completed.

· If at least one of the TBs in the reference subframe is successfully decoded, the CWS is reset for all priority classes; otherwise, it is increased to the next higher value for all priority classes.

· 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 eNB implementation from the set of values from (1, …,8).

Alternative 2:
· For category 4 LBT for PUSCH transmission on LAA SCell
· The reference scheduled burst is the most recent set of contiguous (i.e. without any gap in between) scheduled UL subframe(s) for the UE that is expected to start after a category 4 LBT and is expected to end at least 4 subframes earlier than the subframe in which the following contention window size adjustment is transmitted

· The reference subframe is the first subframe in the reference scheduled burst where the eNB successfully decodes at least one transport block from the UE.

· The position of the reference subframe within the reference scheduled burst is signaled to the UE in the UL grant in which Cat. 4 LBT is signaled as the LBT type to the UE
· The eNB can also signal that no reference subframe was detected
· If the UE first transmitted in the reference scheduled burst earlier than the signaled reference subframe, the CWSs for all the priority classes are increased.

· If the UE first transmitted in the reference scheduled burst later than the signaled reference subframe, the CWSs for all the priority classes are left unchanged.

· If the UE first transmitted in the reference scheduled burst in the signaled reference subframe, the CWSs for all the priority classes are reset.

· The CWS is reset to the minimum value if the maximum CWS is used for K consecutive LBT attempts only for the priority class for which maximum CWS is used for K consecutive LBT attempts.
· K is selected by eNB and RRC configured to the UE from the set of values from (1, …,8).

Alternative 3:

· For category 4 LBT for PUSCH transmission on LAA SCell,

· CWS is adjusted at the UE side.

· CWS is adjusted per UE based on whether or not reference subframe is successfully decoded.
· Option 1:
· Reference subframe is the starting transmitting subframe of the most recent UL transmission burst for which a Cat. 4 LBT was expected to be used.
· Option 2: 

· [QC]: Reference subframe is the subframe of the most recent UL transmission burst which the UE transmitted successfully. 
· If at least one of the TBs in the reference subframe is successfully decoded, the CWS is reset for all priority classes; otherwise, it is increased to the next higher value for all priority classes.
· [QC]: The UE determines the success or failure of its transmission based on the NDI flipping for the HARQ process used 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 eNB implementation from the set of values from (1, …,8).

In this contribution, we discuss CWS adjustment mechanism for category 4 UL LBT in eLAA. 
2 CWS adjustment mechanism for CAT 4 UL LBT in eLAA
CWS adjustment mechanism for CAT 4 UL LBT in eLAA has been discussed intensively. Three alternatives have been considered to be down-selected. Advantages and drawbacks of each alternative is described as follows. 
Alternative 1 is a simple and straight forward method. The distinctive advantage of alternative 1 is that synchronized CWS values between eNB and UE are guaranteed. Alternative 2 and 3 indicate information of increase or reset the CWS value. If mismatch has occur between eNB and UE for some reason, alt 2 and 3 cannot fix the mismatch. The mismatch will be maintained until the CWS value is reset. CWS mismatch between eNB and UE will impact on eNB’s scheduling. 
If CWS value of eNB is smaller than that of UE, scheduling failure could be caused by scheduling the UE in subframe which UE could not finish its back-off process. If CWS value of eNB is larger than that of UE, unnecessarily delayed scheduling could be occurred for that UE. Furthermore, even if mismatch of CWS value occur once, the CWS value of eNB could be twice of that of the UE. The difference of twice in early stage, i.e. 7 vs 15, could be small, but in later stage, i.e. 255 vs 511, the difference could be significant. As a result, eNB would give up scheduling of the UE while even though the UE could complete the back-off process within scheduling range of the eNB. 
The major drawback of alternative 1 is reliability of valid subframe detection. However, DM-RS detection could provide reliable detection performance with enough diversity gain. 
Alternative 2 is complex method with drawback of chance of misunderstanding on reference burst and reference subframe when UL grant is missed. To overcome the drawback, additional signalling is required. Furthermore, additional RRC signalling is required even if the information size is marginal. Alternative 2 does not provide any benefit over alternative 1 even with additional signalling overhead. 
Alternative 3 is also simple method with the least signalling overhead. However, it has a significant drawback on CWS adjustment criterion. If CWS is adjusted depends on eNB’s NDI, it means CWS adjustment process rely on eNB’s implementation. Since retransmission timing and NDI indication could be varied with eNB implementation, CWS adjustment process will be different for each eNB. The main purpose of channel access framework is to maintain a fair coexistence among networks, but alternative 3 may fail to achieve it. 
Observation1: Alternative 3 could cause unfair coexistence due to its dependency on eNB’s implementation. 
Observation2: Alternative 1 is simple and has less signalling overhead compare with alternative 2.
Proposal1: For CWS adjustment mechanism of CAT 4 UL LBT in eLAA, alternative 1 is used.
3 Conclusion
In this contribution, we discussed on CWS adjustment mechanism for CAT 4 UL LBT in eLAA and provide following proposal. 
Proposal1: For CWS adjustment mechanism of CAT 4 UL LBT in eLAA, alternative 1 is used.
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