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1 Introduction
At the previous meeting, it has been discussed multicarrier LBT operation for LAA DL and RAN1 has concluded as following [1]. 
	Agreements:
· 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.



In this contribution, we discuss LAA DL LBT procedure for multicarrier transmission and provide our view on LBT design options for multicarrier transmission on LAA.

2 Discussion on LBT operation for Multicarrier Transmission
Regarding LBT procedure for multicarrier transmission on LAA DL, we have discussed several contributions and way forwards in the last RAN1 meeting and we have also agreed on two alternatives for multi-carrier LBT on a group of carriers as following: 
· Alt 1: 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.
· Alt 2: 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. 
The Alt-1 is quite similar with a wide channel access mechanism in Wi-Fi and it might seem to be useful for fair coexistence with Wi-Fi from the perspectives of a Cat-4 based LBT in a single unlicensed carrier, compared with primary-based channel access in Wi-Fi. However, it is disadvantageous to restrict network’s scheduling flexibility on LAA DL since one carrier of unlicensed carriers (as like primary carrier in Wi-Fi) for Cat-4 based LBT procedure should always be configured for the multicarrier transmission. Further, it might result in decreasing the channel access opportunities on unlicensed carriers depending on the selection of one special carrier. Also, it requires to specify a mechanism how to decide one carriers of unlicensed carriers and how fast the eNB can change the carrier requiring Cat-4 based LBT. In addition, there is no additional gain from channel bonding for multicarrier transmission on LAA in contrast with Wi-Fi, since LAA would simply utilize a CA framework for multicarrier transmission when the channel is sensing as idle on adjacent carriers without any channel bonding mechanism. Therefore, it does not seem beneficial to adopt Alt-1 as LBT procedure for multicarrier transmission on LAA. 
As a second option, the Alt-2 is to consider individual LBT procedure per carrier and to allow DL data transmission burst over multiple carriers that have completed Cat-4 based LBT with self-deferral in order to align transmission over multiple carriers. In terms of fair coexistence between LAA and Wi-Fi, if Alt-2 is adopted as LBT procedure for multicarrier transmission, it seems that LAA has more aggressive channel access than Wi-Fi like mechanism (i.e. Alt-1) due to individual LBT procedure per carrier, however, in case of existing RF leakage between carriers on unlicensed band, the opportunity for accessing channel can be quite similar between Alt-1 and Alt-2 [3] because other channels on different unlicensed carriers is sensed as busy due to RF leakage while one of multiple unlicensed carriers is used to transmit LAA DL. Furthermore, when Cat-4 based LBT with self-deferral is applied for transmission alignment in multiple carriers, the additional sensing period is required, which may incurs additional delay to occupy multiple channels in LAA. Hence, it is not problematic for Alt-2 on the perspective of coexisting between LAA and Wi-Fi and it is not required for Alt-2 to additionally configure one specific carrier of unlicensed multiple carriers for Cat-4 based LBT as compared with Alt-1.
Based on the discussion above, we prefer to adopt Alt-2 as LBT procedure for multicarrier transmission that DL data burst(s) transmission is allowed 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
· Proposal: It seems beneficial to adopt Alt-2 as LBT procedure for multicarrier transmission on LAA

3 Conclusion
In this contribution, we have discussed LBT operation for multicarrier transmission and summarize our view regarding multicarrier LBT procedure for LAA DL.
· Proposal: It seems beneficial to adopt Alt-2 as LBT procedure for multicarrier transmission on LAA
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