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1 Introduction
The new Rel-14 work item on enhanced LAA is tasked with specifying the efficient operation of uplink LAA [1].  Within the WID scope, the channel access mechanism functionality for UL transmission should be addressed. The following agreements were made during the RAN1#84bis meeting [2] and the follow up email discussion [84b-06]:

Agreement:
· If the sum total duration of DL and UL transmissions [and UL LBT] is less than the obtained channel occupancy duration, it is sufficient for the UE(s) to perform a single 25us LBT to access the channel and perform UL transmission
· FFS the conditions, if any, on the usage of 25us LBT especially w.r.t. traffic class
· FFS the […] part
Agreement:
· UL grant only transmission by eNB based on Rel-13 Cat-4 LBT priority class is supported.
· FFS: UL grant only transmission by eNB based on a 25 µs CCA is supported. 
· eNB can choose between Cat-4 or 25  µs  CCA LBT.
In this contribution we present our view on the open issues related to the LBT procedures for only UL grants transmissions.


2 Discussion
In Rel-13, the channel access procedure is specified for PDSCH transmission. Any PDSCH transmission is accompanied with its corresponding DL control information which is carried by PDCCH/EPDCCH. Moreover, an UL grant containing the scheduling information for the scheduled UL transmission is also carried by the control channel PDCCH/EPDCCH. There have been different proposals in distinguishing LBT for UL grant than for PDSCH.

In the case that UL grant is intended to be transmitted without PDSCH, there are views on adopting a prioritized channel access scheme for UL grant transmission such as LBT based on 25µs CCA as discussed during the email discussion [84b-06] to increase the probability of UL transmissions considering imposed limitations.
We agree that the UL transmission is very constrained especially in case of self-carrier scheduling due to double LBT and scheduled transmission. To improve chances of UL transmission, although one can improve the probability of accessing the channel at DL for the UL grant as one of the determining factors, one should carefully examine if that approach meets the goal of an overall system performance enhancement.

It is important to note that an eNB has more flexibility by being in control of the scheduled UL transmissions and hence is capable of adapting accordingly in case of failed LBT. On the other hand the UL transmissions are not only controlled by eNB but also suffer from limited transmission opportunity. This is a severe issue for both self-scheduling and cross-carrier scheduling case. Therefore it is of high importance to assist the UE in increasing its chances for accessing the channel before the grant expires. Therefore 25µs LBT for UL plays an important and vital role to achieve this goal and can be accommodated based on the shared MCOT concept [3]
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[4]. Having said that, in case of self-carrier scheduling when eNB initiate a channel occupancy based on a Cat 4 LBT scheme, the eNB can share its granted MCOT with its associated UEs such that they can attempt to access the channel based on a 25 µs LBT within the MCOT limit based on the shared MCOT concept.  Therefore by allowing Cat 4 LBT for UL grant irrespective of presence or absence of PDSCH in the same subframe as UL grant, the scheduled UE can benefit from the 25 µs LBT for UL channel access which is a determining factor in overall performance improvement.

Observation:

· UL grant subject to a Cat 4 LBT facilitates UL transmission based of 25 µs CCA based on the shared MCOT concept which is significant for UL improvement.

Based on the discussion in the email discussion [84b-06] multiple companies expressed their views on supporting additionally UL only grant transmission based on 25 µs CCA. Two approaches are identified for the corresponding UE behavior with respect to the UL LBT as the following:

· Case 1: Only UL grant LBT based on 25 us CCA and corresponding UL LBT based on Cat. 4.
· Supporting 25us LBT imposes constraints for eNB to comply with tests for operating in Europe to ensure such transmissions together with DRS transmissions do not exceed a maximum duty cycle of 5 % within an observation period of 50 ms in order to comply with ETSI BRAN requirements.
· Case 2: Only UL grant LBT based on 25 us CCA within an MCOT limit initiated by eNB (based on the shared MCOT concept) and corresponding UL LBT based on 25 µs CCA or Cat. 4 LBT depending if UL LBT occurs within or outside the corresponding MCOT limit, respectively.

· According to ETSI BRAN, when eNB performs 25us LBT for a transmission (here for only UL grant) the gap between this transmission and the DL transmission initiated MCOT in counted in channel occupancy and that reduces the UL transmission that can occur based on the 25 us LBT.

Moreover, currently only PDCCH transmission is supported in following cases:

· In ending partial subframe with 3 OS. 
· In this case it has been preceded by a full subframe and no gap in between. Hence Cat 4 LBT for the previous full subframe is used to transmit the ending partial subframe containing only UL grant.

· Only PDCCH in MBSFN subframes with length 1 or 2 OS.

Therefore it seems the applicable use cases that are currently supported are very limited unless we specify only PDCCH transmission in a self-contained subframe.

We summarize the discussion above with the following observations:
Observation:

· Only UL grant transmission has limited use cases.

·  Enabling UL grant transmission based on 25 us CCA adds additional complexity to eNB implementation with respect to complying with European regulations. 

·  Enabling UL grant transmission based on 25 us CCA eventually compromises the opportunity for faster access for the UL transmission which is the main bottle neck in overall system performance.

Based on the above discussion we believe that both benefits and use cases to support 25 us CCA for only UL grant transmission are very limited and we fail to be convinced in the additional value in supporting such feature. We need to mention that the eNB responsibility to choose the LBT priority class appropriately to ensure fair usage of the medium as well as efficient service leverage with respect to the system UL traffic [5]. We conclude our view in the following proposals:
Proposals:
· UL grant only transmission by eNB based on Rel-13 Cat-4 LBT priority class is supported.
· eNB is responsible for a proper choice of LBT priority class for UL grant only transmission following the Rel-13 principles.

· UL grant only transmission by eNB based on a 25 µs CCA is not supported.


3 Conclusion
In this contribution we discussed the channel access mechanism for UL grant transmission and the corresponding impact on the overall system performance. Based on the discussion we made the following observations and proposals:

Observations:
· UL grant subject to a Cat 4 LBT facilitates UL transmission based of 25 µs CCA which is significant for UL improvement.
· Only UL grant transmission has limited use cases.

·  Enabling UL grant transmission based on 25 us CCA adds additional complexity to eNB implementation with respect to complying with European regulations. 

·  Enabling UL grant transmission based on 25 us CCA eventually compromises the opportunity for faster access for the UL transmission which is the main bottle neck in overall system performance.

Proposals:
· UL grant only transmission by eNB based on Rel-13 Cat-4 LBT priority class is supported.
· eNB is responsible for a proper choice of LBT priority class for UL grant only transmission following the Rel-13 principles
· UL grant only transmission by eNB based on a 25 µs CCA is not supported.
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