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1 Introduction
This contribution provides our views on all remaining aspects of LAA LBT parameters, except for the energy detection threshold and CWS adjustment, which are addressed in companion contributions [1]
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 \* MERGEFORMAT [2].
2 Maximum channel occupancy time 
To guarantee fair coexistence among LAA eNB, the eNB should be constrained to transmit for a limited maximum channel occupancy time. The LAA study showed that a maximum channel occupancy time of LAA eNB for downlink transmission of 10ms for best-effort FTP traffic was fair to Wi-Fi under proper adjustment of the energy detection threshold. In Japan the maximum transmission time for operation in the 5GHz unlicensed band is currently limited to 4ms, so an LAA eNB would have to apply additional constraints to operate in Japan.
Proposal 1: The maximum channel occupancy time of LAA eNB for downlink transmission is 10 ms for LBT priority class 3.

3 Downlink LBT with multiple traffic classes
About the DL LBT for multi-traffic classes, there are three remaining issues on DL LBT priority classes in the LS sent to RAN2[3].
· A DL category 4 LBT priority class is defined at least by the minimum and maximum contention window (CW) sizes and the number of CCA slots in the defer period in Table below where the smaller the LBT priority class number, the higher the priority.
·  In the table CWmin, CWmax and n refer to the minimum contention window size, the maximum contention window size and the number of CCA slots in the defer period, respectively. 
· Rel-13 supports at least DL LBT priority class 3
· Use of different LBT parameters than the DL LBT priority class 3 will be supported in Rel-13 if RAN2 and RAN1 finds the associated work feasible within Rel-13 time frame
· For a DL burst transmission containing PDSCH, an LAA SCell operates with a single DL category 4 LBT priority class at a time when performing random backoff.
· Best effort traffic shall not use a DL LBT priority class with higher priority than the DL LBT priority class 3. 
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·  Note:  The Maximum channel occupancy time (and whether different values per LBT class are needed) requires further discussion
· FFS if an intended DL transmission burst with PDSCH contains traffic corresponding to different LBT priority classes, the lowest priority shall be used for the LBT parameters.
· FFS if more DL LBT priority classes are needed.
· Inform RAN2 of the DL LBT priority classes and request them to take this into consideration in their associated work.
· FFS on the DL LBT priority class for UL grant only transmission

Firstly, if a DL transmission burst containing multiple different LBT priority classes, it is reasonable to use the lowest priority LBT parameter to contend for the channel. Meanwhile, a flexible implementation of eNB with multiple engines could also be used.  For multiple engines, it is allowed that LBT procedures for different QoS classes independently operate in a device.  So eNB can transmit the data burst of QoS class which contends for the channel successfully by means of internal collision solution mechanism.
Given the limited among of time left in Rel-13, there is no need to discuss additional priority classes for LAA. These could be discussed in a future release. Likewise, since the UL will not be introduced in Rel-13, the DL LBT priority class for UL grant only transmission can be discussed in Rel-14.
Proposal 2: If an intended DL transmission burst with PDSCH contains traffic corresponding to different LBT priority classes, the lower priority shall be used for the LBT parameters. 
Proposal 3: The DL LBT priority classes for UL grant only transmission and the possibility to define more LBT priority classes can be discussed in a later release.

4 Multi-carrier LBT
About the multi-carrier LBT, there are agreements and remaining FFS in RAN1 #82 and #82bis meeting [3]
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[4]:

· For multi-Carrier LBT on a group carriers

· Alt1: eNB performs Cat-4 based LBT on only one unlicensed carrier

· When the eNB completes LBT on a carrier, the eNB can sense other configured carriers for a period, e.g., PIFS (25 microseconds), immediately before the completion of LBT on the carrier.

· The eNB is allowed to transmit DL data burst(s) on the carriers sensed idle according to above procedure.

· FFS: How fast the eNB can change the carrier requiring Cat-4 based LBT

· FFS: Whether to apply the Wi-Fi channel bonding rule

· FFS: Energy detection threshold used on channels not performing Cat-4 based LBT

· Alt2: eNB performs Cat-4 based LBT on more than one unlicensed carriers

· The eNB is allowed to transmit DL data burst(s) on the carriers that has completed Cat-4 based LBT with potential self-deferral (including idle sensing for a single interval) to align transmission over multiple carriers. 

· FFS: If the eNB can receive on a carrier while transmitting on another carrier, freeze backoff counter(s) for the carrier(s) not transmitting while other carrier(s) is transmitting if the carriers are within X MHz apart

· FFS: X MHz

· FFS: Whether LAA supports Alt1 + Alt2 or Alt2 only.

Contribution [5] compares Alt1 and Alt2 from the perspective of flexible bandwidth utilization and fair coexistence with Wi-Fi. It is proposed that LAA supports Alt2 only as the multi-carrier LBT mechanism.
The remaining issue for Alt2 depends on the LAA eNB implementation, i.e. whether the LAA eNB implements multiple independent RF channels on unlicensed band for multi-carrier and if it can further guarantee creating only light interference to the adjacent carriers by means of advanced filter design. Moreover, LBT mechanism can further reduce the interference from other transmitting carriers. In this case, it is reasonable to allow the backoff counter for the carrier not transmitting to continue to decrease until the channel is busy or data starts to transmit on this unlicensed carrier. So it does not make sense to define the X MHz to freeze backoff counter for the carriers not transmitting. Otherwise, if the LAA eNB implements only one RF channel on unlicensed band for multi-carrier, once a carrier is transmitting then the backoff counters for other carriers not transmitting will freeze automatically due to sensing busy slots. In this case, it is also not necessary to define the X MHz to freeze backoff counter for carriers not transmitting.
Proposal 4: it is not necessary to define X MHz to freeze backoff counters for the carriers not transmitting, independently of the LAA eNB implementation.
5 Conclusion

In this contribution, we analyze the remaining issues for DL LBT parameters. Based on the analysis, we draw the following conclusions:
Proposal 1: The maximum channel occupancy time of LAA eNB for downlink transmission is 10 ms for LBT priority class 3.

Proposal 2: if an intended DL transmission burst with PDSCH contains traffic corresponding to different LBT priority classes, the lower priority shall be used for the LBT parameters. 
Proposal 3: The DL LBT priority classes for UL grant only transmission and the possibility to define more LBT priority classes can be discussed in a later release.
Proposal 4: it is not necessary to define X MHz to freeze backoff counters for the carriers not transmitting, independently of the LAA eNB implementation.
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