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1 Introduction
RAN1 has discussed about the deployment scenarios for NR-based access to unlicensed spectrum and agreed to study the additional functionality needed beyond the specifications for operation in licensed spectrum in the deployment scenarios as listed in [1]. 
· Carrier aggregation between licensed band NR (PCell) and NR-U (SCell)
· NR-U SCell may have both DL and UL, or DL-only.
· Dual connectivity between licensed band LTE (PCell) and NR-U (PSCell)
· Stand-alone NR-U
· An NR cell with DL in unlicensed band and UL in licensed band
· Dual connectivity between licensed band NR (PCell) and NR-U (PSCell)
For dual connectivity and standalone scenario where NR-U cell operates as Spcell, SR transmission on unlicensed spectrum needs to be supported. In this contribution, we discuss the issue related to SR for NR-U and provide our considerations.
2 Discussion
The Scheduling Request (SR) is used for requesting UL-SCH resources for new transmission when there is new data arrival.
In unlicensed spectrum, LBT is applied before performing a transmission. If LBT is not finished, the transmission will be dropped. In LTE LAA, SR is not supported to be transmitted on unlicensed cells since the primary cell is always operated in licensed spectrum. Therefore, there is no impact on SR procedure in LTE LAA. However as mentioned, RAN1 already agreed to support dual connectivity and standalone scenario for NR-U. In that case the SR resource needs be configured on NR-U SpCell. If the SR transmission is dropped due to LBT failure, the UE has to wait for the next SR opportunity and additional scheduling latency is introduced. 
Observation 1: SR transmission on an unlicensed carrier may be blocked due to LBT failure, which will introduce additional scheduling latency. 
The most straightforward solution to increase the SR transmission opportunities is to configure dense SR resource. In this case, the UE is able to try to access the resource for another attempt in case of LBT failure quickly and the impact on latency is relieved. However, the detailed design as well as the feasibility needs to be discussed in RAN1.
Proposal 1: RAN2 is suggested to study together with RAN1 about how to overcome the LBT impact on SR transmission. 
In Rel-15 NR, multiple SR configurations were agreed to be supported. In addition, a counter (i.e. SR_COUNTER) is introduced per SR configuration. Each time the MAC layer instruct the PHY to signal the SR, this counter is incremented by 1. When SR transmission attempts reach the maximum number, the following actions are performed.
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>	initiate a Random Access procedure (see subclause 5.1) on the SpCell and cancel all pending SRs.
In NR-U, the question is whether SR_COUNTER should be incremented by one if the SR transmission is dropped due to LBT failure. If the SR_COUNTER is incremented by one when SR transmission is blocked by LBT, it may be too easy for the SR_COUNTER to reach the maximum number which results in that the PUCCH/SRS configuration is released unnecessarily. To solve this issue, we propose that the SR_COUNTER will not be incremented in case of LBT failure.
Proposal 2: The SR_COUNTER will not be incremented in case of LBT failure. 
[bookmark: OLE_LINK306][bookmark: OLE_LINK307][bookmark: OLE_LINK310]In LTE, one common sr-ProhibitTimer is used to prohibit the retransmission of the SR. In Rel-15 NR, sr-ProhibitTimer is reused but allowed to be configured per SR configuration. The sr-ProhibitTimer is started when SR transmission has been performed. When the sr-ProhibitTimer is running, the SR transmission is not allowed to be performed until the timer expires. We believe this timer is also applicable to NR-U.
Proposal 3: sr-ProhibitTimer can be inherited to NR-U.
The next question is in NR-U, whether to start this timer if the SR is not transmitted due to LBT failure. If the sr-ProhibitTimer is started when SR transmission is blocked due to LBT failure, then UE will not to trigger a new SR transmission until this timer expires, which will introduce additional latency for SR transmission. Therefore, it is proposed to start this timer only upon a successful transmission of the SR. Actually in our companion contribution [3], we propose to introduce a LBT indication to indicate the LBT failure, we believe this can also be applied for SR transmission, i.e., if no LBT indication is received from PHY, the sr-ProhibitTimer is started. 
Proposal 4: For SR transmissions on NR-U SpCell, the corresponding sr-ProhibitTimer is started upon a successful transmission of the SR on the physical layer.
3 Conclusion
Based on the discussions above, we have the following observations and proposals:
Observation 1: SR transmission on an unlicensed carrier may be blocked due to LBT failure, which will introduce additional scheduling latency. 
Proposal 1: RAN2 is suggested to study together with RAN1 about how to overcome the LBT impact on SR transmission. 
Proposal 2: The SR_COUNTER will not be incremented in case of LBT failure. 
Proposal 3: sr-ProhibitTimer can be inherited to NR-U.
Proposal 4: For SR transmissions on NR-U SpCell, the corresponding sr-ProhibitTimer is started upon a successful transmission of the SR on the physical layer.
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