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Discussion and Decision
1. Introduction

In order to operate in unlicensed spectrum, some regions of the world impose a need to perform Listen-Before-Talk (LBT) for medium access to ensure fair spectrum usage among devices. Scheduing request transmission on PUCCH is also subjected to LBT This may have an impact to the Scheduling Request (SR) procedure.  In this contribution, we discuss the effects of LBT to SR procedure and propose ways to alleviate the impacts of LBT.
2. Discussion
2.1. Effects of LBT to sr-ProhibitTimer
In TS38.321, the SR procedure is described below:
	Only PUCCH resources on a BWP which is active at the time of SR transmission occasion are considered valid.

As long as at least one SR is pending, the MAC entity shall for each pending SR:

1>
if the MAC entity has no valid PUCCH resource configured for the pending SR:

2>
initiate a Random Access procedure (see subclause 5.1) on the SpCell and cancel the pending SR.

1>
else, for the SR configuration corresponding to the pending SR:

2>
when the MAC entity has an SR transmission occasion on the valid PUCCH resource for SR configured; and
2>
if sr-ProhibitTimer is not running at the time of the SR transmission occasion; and

2>
if the PUCCH resource for the SR transmission occasion does not overlap with a measurement gap; and

2>
if the PUCCH resource for the SR transmission occasion does not overlap with a UL-SCH resource:

3>
if SR_COUNTER < sr-TransMax:

4>
increment SR_COUNTER by 1;
4>
instruct the physical layer to signal the SR on one valid PUCCH resource for SR;

4>
start the sr-ProhibitTimer.

3>
else:

4>
notify RRC to release PUCCH for all Serving Cells;

4>
notify RRC to release SRS for all Serving Cells;

4>
clear any configured downlink assignments and uplink grants;

4>
clear any PUSCH resources for semi-persistent CSI reporting;

4>
initiate a Random Access procedure (see subclause 5.1) on the SpCell and cancel all pending SRs.

NOTE:
The selection of which valid PUCCH resource for SR to signal SR on when the MAC entity has more than one overlapping valid PUCCH resource for the SR transmission occasion is left to UE implementation.


According to the above yellow highlighted text ,the current SR procedure increment SR_COUNTER and starts the sr-ProhibitTimer as soon as the MAC entity instruct the physical layer to send the SR. 
Observation 1: The current SR procedure increment SR_COUNTER and starts the sr-ProhibitTimer as soon as the MAC entity instruct the physical layer to send the SR.
When SR transmission is subject to LBT as in NR-U, starting the sr-ProhibitTimer may prevent the MAC entity from signalling the physical layer for SR transmission if the SR transmission is not performed due to LBT during the SR transmission occasion of the SR configured for the pending SR. Hence it is beneficial that the physical layer indicates the success of the LBT during the SR transmission occasion to initate the start of the prohibit timer . 

Proposal 1: It is beneficial to provide the success outcome of the LBT of SR transmsision by the physical layer. UE MAC entity only start the sr-ProhibitTimer when the physical layer indicated a successful LBT during the SR transmission occasion
If a previous SR transmission is not successful due to LBT (i.e. absence of physical layer indication on the previous SR transmission occasion), the question is then whether to increment SR_COUNTER for the subsequent SR transmission occasion for the SR configured. The purpose of the SR_COUNTER is to give a maximum attempts the UE can perform SR transmission to avoid UE get stuck in the requesting state due to poor RF conditions. LBT failure can be seen as another factor of poor RF condition (i.e. the channel load is very high). From this point of view, SR_COUNTER should be incremented. To take into consideration of the LBT failure in this approach, the sr-TransMax can be configured appropriately to provide the time domain solution to overcome LBT (but understanding that it will unnecessary prolong the SR procedure if it is really due to poor RF condition other than LBT failure).  On the other hand, if the counter is not incremented, the MAC entity may get stuck in this state for a very long time if the channel continues to be busy during the SR transmission occasion of the configured SR for the pending SR. Hence this may not be a good approach in our view. Alternative is to have a separate SR counter (per SR configuration) to count the number of SR transmission failure (i.e. absence of successful LBT outcome from physical layer) due to LBT. However, introducing another counter increases the complexities of the UE to maintain another counter per SR configuration. Hence it is proposed that:
Proposal 2:  SR_COUNTER is incremented regardless of whether it is due to LBT failure or not. The value of the sr-TransMax can be configured to take into consideration of LBT. Whether the range of sr-TransMax needs to extended can be discussed in WI phase
2.2. SR and Configured Grant
If configured grant is active, BSR should be sent on PUSCH allocated by configured grant  if the corresponding logical channels are limited to unlicensed serving cell and allowed for configured grant. It also means that SR should not be triggered. This is to reduce the possible collision between configured grant and scheduled grant from happening as described in our companion contribution [1].  
Proposal 3: BSR should be sent on PUSCH allocated by configured grant if the corresponding logical channels are limited to unlicensed serving cell and allowed for Configured Grant. It also means that SR should not be triggered.
3. Conclusion

RAN 2 to discuss and adopt the following proposals:

Proposal 1: It is beneficial to provide the success outcome of the LBT. UE MAC entity only start the sr-ProhibitTimer when the physical layer indicated a successful LBT during the SR transmission occasion

Proposal 2:  SR_COUNTER is incremented regardless of whether it is due to LBT failure or not. The value of the sr-TransMax can be configured to take into consideration of LBT. Whether the range of sr-TransMax needs to extended can be discussed in WI phase
Proposal 3: BSR should be sent on PUSCH allocated by configured grant if the corresponding logical channels are limited to unlicensed serving cell and allowed for configured grant. It also means that SR should not be triggered.
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