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1 Introduction
At the RAN1#91 meeting, we discussed channel access procedure for UL burst including UL partial subframe and the followings were agreed [1].
	Agreement at RAN1#91:
· In case the 1st subframe of a reference UL burst based on Type 1 channel access is Mode 1 partial UL subframe, the partial subframe as well as the next subframe are considered for CWS adjustment.
· If at least one of the TBs in the partial UL subframe and the next subframe is received correctly, the contention window is reset. Otherwise, it is increased.

Agreement at RAN1#91:
· In case the partial subframe is the only subframe included in the reference UL burst, the partial subframe is used for CWS adjustment.

Agreement at RAN1#91:
· If the UE is allowed Mode 1 UL partial subframe transmission, the number of possible Type 2 LBT attempts by the UE within the shared COT shall be limited to n+1, where n is the number of consecutively allocated UL subframes.
· Note: This applies regardless of the type or number of grants that were used to schedule the consecutively allocated UL subframes and for cases where there maybe gaps of one symbol or less between the consecutively allocated subframes as in Rel-14

Agreement at RAN1#91:
· For a UE which is allowed to apply Mode 1 UL partial subframe outside the MCOT acquired by the eNB, there is no restriction on LBT attempt number or position, i.e. the UE is allowed to continue Type 1 channel access before any slot of the UL burst if the LBT attempt for the previous slot fails.

Agreement at RAN1#91:
· If a UL grant schedules a UL burst by multiple-subframe scheduling operation with Mode 1, Mode 1 is applied for all subframes of the UL burst.


In this contribution, we discuss channel access for UL burst transmission including UL partial subframe under the Mode-1 which the UE may start at a Rel-14 starting point or at symbol #7 depending on the outcome of LBT. And we also discuss channel access for UL burst transmission in case that the UE has stopped transmitting in a subframe indicating Mode-1 by UL grant by taking into account power scaling between different serving cells in UE power limited situation.

Discussion 
Channel access for UL partial subframe
For UL channel access under Rel-14 eLAA WI, the eNB can signal LBT type (i.e. Type-1 channel access or Type-2 channel access) to the UE through UL grant and then the UE performs channel access according to the indicated LBT type. On the other hand, if certain condition is met, the UE may use channel access Type-2 for transmissions irrespective of the UL channel access type indicated in UL grant. 
At the RAN1#89 meeting, RAN1 agreed the Mode-1 operation for the UE that the UE may start at a starting point defined in Rel-14 eLAA or at symbol #7 depending on the outcome of LBT. If the UE fails channel access at the starting point defined in Rel-14, i.e. PUSCH starting position indicated by UL grant, then the UE may start the PUSCH transmission at symbol #7 depending on the channel access before symbol #7. In this case, it needs to clarify further how the UE access the channel, i.e., which kind of channel access type should be used for the channel access before symbol #7. 
In particular, if the UE receives a UL grant indicating Type-1 channel access from the eNB and then the UE detects C-PDCCH indicating ‘UL offset’ l and ‘UL duration’ d, the UE may use Type-2 channel access at the start of the corresponding UL burst irrespective of the channel access type signaled in the UL grant for those subframes. In the case, if the UE fails Type-2 channel access at the start of the corresponding UL burst, it should be clarified which channel access type should be used before symbol #7 for the UE. 
The alternatives to be considered for that case are as follows:
· Alt-1: To use the channel access type indicated by the UL grant for the UL subframe(s)
· Alt-2: To use the channel access type performed at the start of the UL subframe(s) regardless of the channel access type indicated by the UL grant
· Alt-3: Always to perform type-1 channel access regardless of the channel access type indicated by the UL grant or within a COT
According to the current TS 36.213 specification [2] for multiple subframe(s) transmission in Rel-14 eLAA, if the UE cannot access the channel for a transmission in subframe nk , then the UE shall attempt to make a transmission in the next subframe nk+1 according to the channel access type indicated in the DCI as following.
	15.2.1	Channel access procedure for Uplink transmission(s)
…



If the 'UL duration and offset' field configures an 'UL offset'  and an 'UL duration' for subframe , then 



the UE may use channel access Type 2 for transmissions in subframes where , irrespective of the channel access Type signalled in the UL grant for those subframes, if the end of UE transmission occurs in or before subframe .





If the UE scheduled to transmit transmissions including PUSCH in a set subframes  using PDCCH DCI Format 0B/4B, and if the UE cannot access the channel for a transmission in subframe , the UE shall attempt to make a transmission in subframe  according to the channel access type indicated in the DCI, where , and is the number of scheduled subframes indicated in the DCI. 




If the UE is scheduled to transmit transmissions without gaps including PUSCH in a set of subframes  using one or more PDCCH DCI Format 0A/0B/4A/4B and the UE performs a transmission in subframe  after accessing the carrier according to one of Type 1 or Type 2 UL channel access procedures, the UE may continue transmission in subframes after  where .


If the beginning of UE transmission in subframeimmediately follows the end of UE transmission in subframe , the UE is not expected to be indicated with different channel access types for the transmissions in those subframes . 








If the UE is scheduled to transmit without gaps in subframes  using one or more PDCCH DCI Format 0A/0B/4A/4B, and if the UE has stopped transmitting during or before subframe , , and if the channel is sensed by the UE to be continuously idle after the UE has stopped transmitting, the UE may transmit in a later subframe ,  using Type 2 channel access procedure. If the channel sensed by the UE is not continuously idle after the UE has stopped transmitting, the UE may transmit in a later subframe ,  using Type 1 channel access procedure with the UL channel access priority class indicated in the DCI corresponding to subframe .
…



As extending the same concept in the UL channel access for transmitting multiple subframe(s) in Rel-14 eLAA, Alt-1 seems reasonable to use the channel access type indicated by the UL grant for the UL subframe(s) before the additional starting symbol #7 on the perspective of following identical UL channel access procedure for multiple subframe(s) transmission in Rel-14 eLAA.
· Proposal 1: On the perspective of following identical UL channel access procedure in Rel-14 eLAA, we propose to use the channel access type indicated by the UL grant for the UL subframe(s) as channel access type before the additional starting symbol #7 in case of Mode 1.

Channel access for UL burst transmission under Mode-1 in case of UE power limited situation
According to Rel-14 eLAA specification, if the UE has stopped transmitting during or before subframe of multiple subframes as UL burst transmission as considering UE power limited situation, the UE may transmit in a later subframe using Type-2 channel access procedure if the channel is sensed by the UE to be continuously idle. Otherwise, the UE may transmit in a later subframe using Type-1 channel access procedure. 
As considering support of UL partial subframe in Rel-15 FeLAA, it should be clarified how to perform channel access for both a subframe indicating Mode-1 by UL grant and later subframe in Rel-15 FeLAA. The figure 1 shows whether or not perform LBT in the 2nd slot of a subframe indicated to Mode-1 under UE power-limited situation. 

[image: ] [image: ] 
(a) Skip LBT before 2nd slot for UL partial SF	(b) Perform LBT before 2nd slot for UL partial SF
Figure 1. LBT in case of PUSCH dropping on LAA SCell under UE power-limited situation
Considering that a PUSCH by power scaling is dropped at a subframe level as a power control used in LTE, even if a specific subframe is indicated to Mode-1 by UL grant, if the PUSCH is dropped in as subframe on LAA SCell due to a UE power limited situation, the UE can skip the LBT attempt in the 2nd slot as shown in figure 1-(a). And if the channel is sensed by the UE to be continuously idle during a subframe as shown in figure 1-(a), the UE may transmit in a later subframe (e.g. UL SF#n+1) using Type-2 channel access. Otherwise, the UE may transmit in a later subframe(e.g. UL SF#n+1) using Type 1 channel access procedure with the UL channel access priority class indicated in the DCI. 
On the other hand, in a subframe in which mode-1 is instructed through UL grant, LBT can be performed in the 2nd slot even if the UE dropped PUSCH due to a power limited situation as shown in figure 1-(b). If the power scaling in the slot level is still not considered, the UE cannot perform UL partial subframe transmission starting from the 2nd slot after LBT success. However, unlike figure 1-(a), the interval for sensing the channel to allow the UE to continuously idle to perform Type-2 channel access can be set to the length of the slot.
· Proposal 2: It should be clarified whether or not perform LBT in the 2nd slot of a subframe indicated to Mode-1 if the UE has stopped transmitting during or before subframe due to UE power-limited situation.

2 Conclusion
As a conclusion, we summarize our view regarding channel access type in case of considering UL partial subframe for UL burst transmission and in case of UE power limited situation.
· Proposal 1: On the perspective of following identical UL channel access procedure in Rel-14 eLAA, we propose to use the channel access type indicated by the UL grant for the UL subframe(s) as channel access type before the additional starting symbol #7 in case of Mode 1.
· Proposal 2: It should be clarified whether or not perform LBT in the 2nd slot of a subframe indicated to Mode-1 if the UE has stopped transmitting during or before subframe due to UE power-limited situation.
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