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1. [bookmark: Source]Introduction
[bookmark: _Ref410049002][bookmark: _Ref410045574]In RAN1#83, the following has been agreed for multi-carrier LBT for LAA DL:
Agreements:
· For multi-Carrier LBT on a group carriers
· Alt1: eNB performs Cat-4 based LBT on only one unlicensed carrier
· The eNB shall choose the carrier requiring Cat-4 based LBT uniformly randomly before each transmission burst or fix the carrier at least for 1 sec
· The energy detection threshold used on channels not performing Cat-4 based LBT is same as the one used on channel performing Cat-4 LBT
· A single backoff counter should be used for the carrier on which Cat-4 LBT is performed.  Working assumptions: eNB can use the following Option 1 or Option 2: 
· Option 1: One CW size is updated based on HARQ feedback for all the carriers.  
· Option 2: CW size is updated independently per carrier. The largest CW size among the carriers is used to draw the backoff counter. 
· 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. 
· eNB can perform CW window update independently for Cat-4 based LBT on more than one unlicensed carriers
· eNB can use independent backoff counters or can use a common backoff counter for multiple carriers.
· When a common backoff counter is used, the common random number shall be drawn based on the largest CW size of the carriers which were used in prior transmission
· If the absence of any other technology sharing the carrier cannot be guaranteed on a long term basis (e.g. by level of regulation)
· If a common random counter is used, then after transmission of DL data burst(s) over one or multiple carriers, reset the extended CCA counter(s) for all channel(s) on which LBT was performed
· If independent random counters are used, after the transmission of DL data burst(s) over one or multiple carriers, do one of the following
· Wait for a duration of 4 CCA slots before resuming countdown of counters for all the activated LAA Scell(s) for the UE(s) which were scheduled in the burst
· reset the counters for all the activated LAA Scell(s) for the UE(s) which were scheduled in the burst
· Note: The decision between the two options above can be made by the eNB dynamically (e.g. after drawing a random number) on a per carrier basis
· LAA supports both Alt. 1 and Alt. 2
Due to the lack of the time during the meeting, two options for Alt 1 are agreed as working assumptions, and companies are allowed to have more discussions on the details for each of the options in the CR phase. In this contribution, we will discuss option 1 in further detail and share our view on the changes that are needed.
2. Discussion
Option 1 for Alt 1 is “One CW size is updated based on HARQ feedback for all the carriers”. It is captured in TS 36.213 as the following:
 (
15.1.5.2.1
Type B1
For determining 
 
of 
channel 
, step 2 of the procedure described in sub clause 15.1.3 is modified as follows 
2)
if
 at least 
 of HARQ-ACK values corresponding to PDSCH transmission(s) in reference 
subframe
 
of all channels 
are determined as NACK, increase 
 
of channel 
for each priority class 
to the next higher allowed value; otherwise, go to step 1.
)




Here  is a set of channels on which the eNB intends to transmit. Our understanding of the intention of option 1 is that a single CW size is maintained for  based on the HARQ-ACK feedback from all the channels within , or equivalently the CW size is updated for all the channels simultaneously. The CW size is not intended to be maintained separately for each channel within .





However, the current specifications imply that  is only updated for channel  after a transmission. This means that each channel within  updates  separately, and it is only updated when this channel is selected as the one that performs the regular LBT procedure. The consequence is that the CW size for the channel that is not chosen to do Cat-4 LBT does not reflect the aggregated congestion condition of the set . Once the Cat-4 LBT channel changes, the CW size of the newly selected does not have a proper value for the Cat-4 LBT. This fundamentally is not consistent with the idea of treating all the channels as a whole. So we propose:

Proposal 1: Clarify in TS 36.213 that Option 1 for Alt 1, or Type B1 channel access procedure in TS 36.213, requires a single contention window size being maintained for .


With this understanding that the contention window size is maintained for a set but not for each individual channel, an additional issue is how to set the contention window size when the eNB changes the set  that it intends to transmit. If the eNB switches to a completely different set of channels, the natural approach is to reset the contention window size when  changes. But if there is overlapping between the new and old channel set, it is not clear what the best way is, whether to continue using the maintained CW size or reset the CW size. Practically speaking, a typical case for a eNB to change the channel set is when the eNB finds one or more channels are quite congested and decides to switch to lighter loaded channel(s). In this case, it would make sense to reset the CW size, because the aggregated congestion condition can be very much changed after switching a channel. So resetting the CW size would be a better approach considering the practical scenarios.

Proposal 2: For Type B1 channel access procedure in TS 36.213, the contention window size is reset when  changes.

3. Proposed text for TS 36.213 CR
Here we propose some example CR texts for TS 36.213 to capture the proposals in Section 2.
*********** Start of draft CR proposal   ****************	
15.1.5.2.1	Type B1


For determining  of channel , step 2 of the procedure described in sub clause 15.1.3 is modified as follows 






2)	if at least  of HARQ-ACK values corresponding to PDSCH transmission(s) in reference subframe of all channels are determined as NACK, increase  of channel for each priority class to the next higher allowed value; otherwise, go to step 1.







When  of channel  is updated,  of channel ,  is also updated and it is the same as  of channel .





When the set of channels within  changes,  of all channels within are reset as  for each priority class.
*********** End of draft CR proposal   ****************

4. Conclusion
In this contribution, we discussed the remaining issues for multi-carrier LBT for LAA DL and proposed the following to address the previously working assumptions:

Proposal 1: Clarify in TS 36.213 that Option 1 for Alt 1, or Type B1 channel access procedure in TS 36.213, requires a single contention window size being maintained for .

Proposal 2: For Type B1 channel access procedure in TS 36.213, the contention window size is reset when  changes.
The corresponding draft CR text for TS 36.213 is also provided.
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