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Introduction
In NR-U, a listen before talk (LBT) operation may need be performed prior to any transmission. So, the scheduling request on PUCCH is al subject to the LBT operation. The scheduling aspects have been defined in the scope of the study item [1]. It is necessary for RAN2 to study enhancements for SR transmission to combat with the LBT failures. In this paper, we analyze the potential impact of LBT on SR procedures and propose corresponding solutions in this paper.
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SR procedure in NR licensed
The main procedure on SR in NR is highlighted as 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>	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 implementatio
Impact of LBT failure on SR procedure
Since the SR transmission may be subject to the LBT operation, the first question that needs to be answered is whether the LBT outcome need to be visible at the MAC layer. 
In our understanding if SR counter is not increased when an LBT failure occurs, the risk is that the UE may delay performing the random access procedure which is triggered when the SR counter reaches the SR max counter. Therefore, in our understanding the SR_COUNTER shall be stepped at every SR transmission attempts, irrespective of LBT outcome. In RAN2#103-bis some companies were proposing to adopt a separate counter procedure to count LBT failure events. However, it is not clear what specific actions the UE should take upon reaching maximum LBT failures. If the UE should trigger random access, the benefit of having such separate counter is not clear compared with the legacy SR counter procedure, especially in a typical scenario of non-persistent SR failures. 
On the other hand, as we propose in our companion paper [2], if the SR counter which counts SR LBT failures is used to trigger RLF, it is not clear why there should be a dedicated SR counter, rather than a common counter which counts at layer 1 the LBT events. In fact, today in current specification reaching the maximum amount of SR transmissions should not trigger RLF rather random access. In other words, if RAN2 believes that the event of consecutive LBT failures should trigger RLF, then LBT events should be considered as part of the RLM framework and there should be a common counter which counts LBT failures for all UL transmissions, as we propose in [2]. 
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On the other hand, the SR prohibit timer which is triggered upon SR transmissions should obviously be triggered only if the SR transmission really occurs, i.e. LBT successful. 
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Potential SR enhancements by additional SR opportunities
To increase the probability of successful SR transmissions, we think it is also beneficial to extent SR transmission opportunities, so that it is possible to transmit SR not only in the primary cell or PUCCH SCell, but also in more SCells. 
In NR Rel-15, a UE in CA can be configured up to two PUCCH cell groups. If a UE is allowed to transmit a SR on other cell than the primary cell and a PUCCH SCell, the UE must be configured to support more than two PUCCH cell groups. Or in other sentences, the UE need to support more than one PUCCH SCells.  
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Therefore, we make below suggestion.
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[bookmark: _Toc524959448]In NR licensed, one LCH can be mapped to zero or one SR configuration. An SR configuration consists of a set of PUCCH resources for SR across different BWPs and cells. Same in NR-U, an SR configuration consists of a set of PUCCH resources for SR which may cross different serving cells where PUCCH-SR resources are configured. 
In NR licensed, the selection of which valid PUCCH resource for SR to signal SR when there is more than one overlapping valid PUCCH SR is left to UE implementation. We think it is reasonable to adopt the same rule regarding the selection of PUCCH SR resources for NR-U. The UE for example, if there are concurrent PUCCH SR resources on different carriers, the UE may attempt LBT in those carriers, and eventually transmit the SR in one carrier, i.e. the carrier where the LBT was successful.
Therefore, we make below suggestion.
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In section 2 we made the following observations:
Observation 1	In a typical case, the benefit of introducing a separate SR counter to count LBT failures during SR transmissions over the legacy SR counter that counts LBT failures irrespective of LBT outcome is not clear.
Observation 2	If RAN2 deems necessary to monitor LBT events to trigger possible UE actions, e.g. RLF, after many consecutive LBT failures, then any UL transmission should be taken into account, not only SR transmissions.
Observation 3	In legacy carrier aggregation framework, the PUCCH-SR transmission is limited to the primary cell and PUCCH SCell.
Observation 4	In NR-U, it is beneficial to transmit PUCCH-SR on other serving cell than the primary cell and a PUCCH SCell.

Based on the discussion in section 2 we propose the following:
Proposal 1	SR counter is always incremented irrespective of LBT failures.
Proposal 2	SR prohibit timer is started only upon successful SR transmission.
Proposal 3	In order to overcome LBT failure, NR-U supports more than one PUCCH SCell.
Proposal 4	Similar as in NR licensed operations, it is left to UE implementation on how to choose the PUCCH resource for the SR transmission if there are multiple overlapping valid PUCCH resources, e.g., select the one with successful LBT.
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