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1 Introduction

In RAN#75 meeting, a new work item on enhancements to LTE operation in unlicensed spectrum was approved [1]. The objective of this work item is to enhance the performance of LTE in unlicensed spectrum. The detailed objectives of the work item are to specify support for the following functionalities: 
•
Specify support for multiple starting and ending positions in a subframe for UL and DL on SCell with Frame structure type 3. [RAN1, RAN2, RAN4]

•
(Starting in RAN1#90): Study, and specify if needed, support for autonomous uplink access with Frame Structure type 3 considering solutions from the L2 latency reduction work item [RAN1, RAN2, RAN4]
•
The work item should also specify base station and UE core requirements to support the above features [RAN4]
In last RAN2 meeting, we discussed about issues related to SR but no conclusion was reached. In this contribution, we will further analyze impacts on SR trigger, transmission and cancellation with the introduction of AUL transmission.
2 Discussion
2.1 SR trigger

In LTE, the SR triggering condition is specified as below: 

If a Regular BSR has been triggered and logicalChannelSR-ProhibitTimer is not running:

-
if an uplink grant is not configured or the Regular BSR was not triggered due to data becoming available for transmission for a logical channel for which logical channel SR masking (logicalChannelSR-Mask) is setup by upper layers:

-
a Scheduling Request shall be triggered.
In last meeting, some company proposed some enhancement on SR triggering, e.g., when AUL is configured and activated logical channels allowed to use UL-LAA may not trigger SR. This is because data or the regular BSR of these logical channels can be sent over AUL. 
Actually, we don’t think it is necessary to have such restriction on SR triggering for the following reasons. Firstly, even though AUL is configured and activated, it does not mean every AUL transmission opportunity can be utilized as this depends on whether the data available for transmission is equal to or above the threshold as analysed in our companion paper as well as whether LBT is successful or not. If AUL can not be utilized and SR is not triggered, then unnecessary transmission delay may be introduced. Secondly, SR is triggered does not mean SR is transmitted, that is, when AUL can be utilized and comes firstly, a MAC PDU including BSR is transmitted or even all pending data available for transmission is accommodated, then SR is cancelled before the next SR transmission opportunity arrives. Thirdly, in Rel-14 mobility enhancement, pre-allocated resource which is similar as AUL was introduced without any enhancement on SR triggering since we think it is not a problem to transmit some unnecessary SR. Therefore, based on the above analysis, there is no need to introduce any enhancement on SR triggering due to the introduction of AUL. 
Proposal 1: No enhancement on SR triggering will be introduced in FeLAA. No specification changes are needed.   

2.2 SR cancellation

When SR is triggered, it shall be considered as pending until it is cancelled. All pending SR(s) shall be cancelled and sr-ProhibitTimer shall be stopped when a MAC PDU is assembled and this PDU includes a BSR which contains buffer status up to (and including) the last event that triggered a BSR, or when the UL grant(s) can accommodate all pending data available for transmission.
In FeLAA, legacy mechanism can be reused and there is no strong motivation to introduce any enhancement on SR cancellation, therefore, we propose RAN2 to confirm that:

Proposal 2: No enhancement on SR cancellation will be introduced in FeLAA. No specification changes are needed.  
2.3 SR transmission

When SR is triggered, it shall be considered as pending until it is cancelled. However, whether to transmit the triggered SR needs to be anylized in detail and different cases are listed as below.
Case 1: AUL resource comes firstly
In this case, if the data available for transmission is equal to or above the threshold as analysed in our companion paper, which means this AUL transmission opportunity can be utilized, UE performs AUL transmission instead of waiting for SR transmission opportunity to transmit SR. Since either a BSR is included in the generated MAC PDU or all pending data is accommodated, SR is cancelled. Otherwise, if the data available for transmission is below the threshold, AUL transmission can not be performed and SR remains pending. 
Case 2: SR resource comes firstly

In this case, since SR resource comes firstly, there is no need to skip this transmission opportunity and wait for AUL transmission. Even though SR is transmitted, if AUL resource arrives before the scheduled uplink grant is received, UE can still perform AUL transmission if the corresponding condition satisfies, i.e. the data available for transmission is equal to or above the threshold as illustrated in Figure 1. However, in this case, there may be some concern that a waste of resource may occur since if all data is accommodated in the AUL transmission, then only padding will be transmitted for the scheduling-based resource. Actually this is not a big issue, since after reception of SR, generally the eNB will allocate a small uplink grant to carry BSR and moreover, the motivation to configure the UE to utilize LAA SCell is to offload traffic from licensed spectrum as UE has much data to transmit. Therefore, the waste of resource may not occur. 
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Figure 1
Case 3: SR and AUL resource comes simultaneously
In this case, SR and AUL resource comes simultaneously, if AUL can be utilized, i.e. the data available for transmission is equal to or above the threshold, UE performs AUL transmission and cancels the SR. Otherwise, SR is transmitted to request uplink resource. 
Based on the above analysis, we propose RAN2 to confirm that when SR is triggered and pending, before it is cancelled, whenever there is a transmission opportinuty, SR is transimtted. 
Proposal 3: SR is transmitted whenever there is a transmission opportunity until it is cancelled.  
3 Conclusion

In this contribution, we discuss about issues related to SR trigger, transmission and cancellation and have the following observations and proposals. 
Proposal 1: No enhancement on SR triggering will be introduced in FeLAA. No specification changes are needed.  
Proposal 2: No enhancement on SR cancellation will be introduced in FeLAA. No specification changes are needed.  
Proposal 3: SR is transmitted whenever there is a transmission opportunity until it is cancelled. 
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