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1 Introduction
In last RAN2 meeting, there was some discussion on remaining issues for RACH and SR in NR-U and the following agreements were achieved [1]. 
The PREAMBLE_TRANSMISSION_COUNTER is not increased if the preamble is not transmitted due to LBT failure
SR_COUNTER is increased only when SR is successfully transmitted
As earlier agreed, The POWER_RAMPING_COUNTER is not increased if the preamble is not transmitted due to LBT failure. For this purpose LBT failure indication or equiv. (used for other LBT outcome dependencies in MAC) from PHY is used. 
MAC returns to the resource selection step if LBT fails for Msg1 transmission opportunity(ies)
From MAC perspective, multiple msg1 transmissions are not supported (does not preclude beam sweeping enhancement if decided for NR)
Actual transmission for MSG1 (LBT success) is used for starting RAR window
R2 assumes the maximum RAR window size is extended to [20] ms
We ask R1 regarding the support of multiple MSG3 transmission opportunities
R2 assumes the range of ra-ContentionResolutionTimer is not extended for NR-U (note this contradicts earlier assumption)
Either a) the ra-ContentionResolutionTimer is started regardless of the LBT outcome of msg3 transmission or b) ra-ContentionResolutionTimer is started only at successful LBT outcome of msg3 transmission + immediately the UE to restart from RACH resource selection if all MSG3 transmissions fail. FFS
As agreed in the SI phase, the sr-ProhibitTimer shall not prohibit SR transmissions due to SR that was not transmitted due to LBT failure. 
In this contribution, we would like to discuss some other issues related to SR in NR-U and give corresponding proposals.
2 Discussion
2.1 SR transmission and configuration
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, in NR-U, dual connectivity and standalone scenario are already agreed to be supported. 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. 
There was some discussion on the additional opportunities for SR transmission and some candidates are listed for selection. Actually 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, as mentioned in the email discussion, 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. For NR-U, we believe multiple SR configurations can be inherited to NR-U to differentiate different traffics based on their QoS requirement.
Proposal 2: Multiple SR configurations can be supported to NR-U cells. 
2.2 SR trigger and cancellation
2.2.1 SR trigger
In NR, the SR triggering condition is specified as below: 
2>	if a Regular BSR has been triggered and logicalChannelSR-DelayTimer is not running:
3>	if there is no UL-SCH resource available for a new transmission; or
3>	if the MAC entity is configured with configured uplink grant(s) and the Regular BSR was triggered for a logical channel for which logicalChannelSR-Mask is set to false; or
3>	if the UL-SCH resources available for a new transmission do not meet the LCP mapping restrictions (see subclause 5.4.3.1) configured for the logical channel that triggered the BSR:
4>	trigger a Scheduling Request.
Durint the email discussion, there was some discussion on general procedure including trigger and cancellation. And the conclusion is that as a baseline, R15 SR triggering is reused for NR-U. However, there was still some further enhancement proposed on SR triggering e.g., when configured grant is configured and activated logical channels allowed to use the configured grant on unlicensed spectrum may not trigger SR. This is because data or the regular BSR of these logical channels can be sent over the configured grant.
[bookmark: OLE_LINK136][bookmark: OLE_LINK137]Actually, we don’t think it is necessary to have such restriction on SR triggering for the following reasons. Firstly, even though the configured grant is configured and activated, it does not mean every transmission opportunity on the configured grant can be utilized as this depends on whether LBT is successful or not. If the configured grant 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 the configured grant resource 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-15 FeLAA, pre-allocated resource AUL which is similar as the configured grant in NR-U 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 in NR-U. 
[bookmark: OLE_LINK167][bookmark: OLE_LINK168][bookmark: OLE_LINK148][bookmark: OLE_LINK149]Proposal 3: No enhancement on SR triggering will be introduced in NR-U. No specification changes are needed.   
2.2.1 SR cancellation
When an SR is triggered, it shall be considered as pending until it is cancelled. All pending SR(s) triggered prior to the MAC PDU assembly shall be cancelled and each respective sr-ProhibitTimer shall be stopped when the MAC PDU is transmitted and this PDU includes a Long or Short BSR MAC CE which contains buffer status up to (and including) the last event that triggered a BSR (see subclause 5.4.5) prior to the MAC PDU assembly. All pending SR(s) shall be cancelled and each respective sr-ProhibitTimer shall be stopped when the UL grant(s) can accommodate all pending data available for transmission.
Then, in NR-U, the question is, if the MAC PDU containing the BSR or the UL grant accommodating all the data fails to be transmitted due to LBT fails, should the SR still be cancelled.
[bookmark: OLE_LINK169][bookmark: OLE_LINK170][bookmark: OLE_LINK163][bookmark: OLE_LINK164]Hence, two options for the timing for the cancellation (1) cancelation at the actual transmission of MAC PDU containing the BSR/all the data (2) cancellation at the assembly of the MAC PDU. 
Proposal 4: RAN2 to discuss to cancel the SR at the actual transmission of MAC PDU containing the BSR/all the data or at the assembly of the MAC PDU.  
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: multiple SR configurations can be supported to NR-U cells. 
Proposal 3: No enhancement on SR triggering will be introduced in NR-U. No specification changes are needed.   
Proposal 4: RAN2 to discuss to cancel the SR at the actual transmission of MAC PDU containing the BSR/all the data or at the assembly of the MAC PDU.  
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