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1 Introduction

This contribution discusses LBT schemes for SRS transmissions that are not multiplexed with PUSCH. The email discussion [85-5-6] post the RAN1 #85 meeting considered the following on this topic:

Possible agreement 7:

For an aperiodic SRS that is not multiplexed with PUSCH in the same subframe

· If the aperiodic SRS is followed by PUSCH without a gap between SRS and following PUSCH,
· UE performs LBT indicated for the following PUSCH.
· If the aperiodic SRS is followed by PUSCH with gap between SRS and following PUSCH,
· Within eNB’s channel occupancy, UE performs 25 usec one shot LBT
· Outside of eNB’s channel occupancy, UE performs random backoff based on LBT priority Class 1.
Choose one of the following options:
· Option 1: UE performs Cat 3 LBT with fixed CWS values. The value is chosen from [3,7].
· Option 2: UE performs Cat 3 LBT with CWS 7.
· Option 3: UE performs Cat 4 LBT.
· FFS: SRS transmission if the gap between SRS and following PUSCH is smaller than Xus.
· FFS the exact value of X > 25us
We discuss the above in light of the channel access schemes in Wi-Fi.

2 Discussion
In Wi-Fi only the Traffic Indication Map (TIM) and Channel Switch Announcement (CSA) messages are transmitted with 25us LBT similar to LAA DRS. The transmission of such messages is typically significantly less than 1% per AP. 

All other messages in Wi-Fi, including control messages and beacons (not containing the above two messages) are transmitted with CAT4 LBT.
Time critical control messages use the highest priority access category AC_VO. 
The same AC_VO access queue is used for all transmissions that use the access category AC_VO, for example VoIP transmissions. The Contention Window (CW) used in the AC_VO queue undergoes the usual CW adaptation process and any given transmission of a control message assigned to this queue uses the current value of the CW in the AC_VO queue.
In order to ensure fairness in channel access between LAA and Wi-Fi, all LAA UL control messages, including SRS, should use CAT4 LBT when they are transmitted on their own outside of a COT acquired by the eNB. The CW used for a given transmission instance should be based on the current adapted value of the CW used for the CAT4 LBT queue.
· High priority LAA UL control messages such as SRS, should use CAT4 LBT with the access priority of AC_VO and the CW used for a given transmission instance should be based on the current adapted value of the CW used for the AC_VO queue.

3 Observations and Conclusions
Observation 1: In Wi-Fi only the Traffic Indication Map (TIM) and Channel Switch Announcement (CSA) messages use 25us LBT and the transmission overhead of such messages is typically significantly less than 1% per AP. 

Observation 2: All control messages in Wi-Fi other than TIM and CSA use CAT4 LBT of the appropriate LBT priority class. High priority control messages use the highest priority access category AC_VO.  The Contention Window (CW) used in the AC_VO queue undergoes the usual CW adaptation process and any given transmission of a control message assigned to this queue uses the current value of the CW in the AC_VO queue.
Proposal 1: All eLAA UL control messages shall use CAT4 LBT when they are transmitted on their own outside of a COT acquired by the eNB. The CW used for any transmission instance of the control message shall be based on the current adapted value of the CW used for the given CAT4 LBT queue.
Proposal 2: eLAA SRS transmissions shall use CAT4 LBT with the access priority of AC_VO when they are transmitted on their own outside of a COT acquired by the eNB. The CW used for any transmission instance shall be based on the current adapted value of the CW used for the AC_VO queue.
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