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Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Based on the current MAC specification, there are still some misunderstandings on the handling of sr-ProhibitTimer. In this contribution, we will further discuss it in detail and give our preference.
Discussion
sr-ProhibitTimer stop condition
According to [1], there are many descriptions regarding to the pending SR cancelling, listed below:
	When an SR is triggered, it shall be considered as pending until it is cancelled. All pending SR(s) shall be cancelled and each respective sr-ProhibitTimer shall be stopped when a MAC PDU is assembled and this PDU includes a BSR which contains buffer status up to (and including) the last event that triggered a BSR (see subclause 5.4.5), or when the UL grant(s) can accommodate all pending data available for transmission.

	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;

	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.



But there is only one condition for stopping the sr-ProhibitTimer, listed below:
	When an SR is triggered, it shall be considered as pending until it is cancelled. All pending SR(s) shall be cancelled and each respective sr-ProhibitTimer shall be stopped when a MAC PDU is assembled and this PDU includes a BSR which contains buffer status up to (and including) the last event that triggered a BSR (see subclause 5.4.5), or when the UL grant(s) can accommodate all pending data available for transmission.


In our understanding, once a pending SR of a given SR configuration is cancelled, all potentially pending SRs in the same SR configuration are also cancelled and the corresponding sr-ProhibitTimer should be stopped; otherwise it would delay the transmission of the potential consecutive new triggered SR. Hence the sr-ProhibitTimer should be stopped whenever its corresponding SR is cancelled.
Proposal 1: sr-ProhibitTimer should be stopped whenever its corresponding SR is cancelled.
[bookmark: OLE_LINK14][bookmark: OLE_LINK15]sr-ProhibitTimer handling during UL BWP switching
Based on whether there is SR configuration for one logical channel, there are four UL BWP switching cases:
                                                                  Table-1 BWP switching cases
	
	SR configuration on  the deactivated BWP
	SR configuration on the new activated BWP

	Case 1
	No
	Yes

	Case 2
	No
	No

	Case 3
	Yes
	Yes

	Case 4
	Yes
	No



Case 1&Case 2
For Case 1 and Case 2, if there is SR triggered on one BWP, RA-SR will be performed considering there is no SR configuration corresponding to logical channel which triggers the SR. Once RA-SR is initiated, all pending SR will be cancelled.
If  BWP is switched during the RA-SR procedure, there is one agreement reached on the last RAN2 meeting:
· When a BWP switch command is received while the UE is doing CBRA, it is up to UE implementation whether it switches BWP, stops the RA and start in new BWP or whether it ignores the BWP switch command and continues the RA in the BWP where it started.  (RAN2#100) 
Based on the above agreement, the UE behaviour can be either of the following, and no much needs to be addressed.
· UE behavior 1:  continue the RA-SR on deactivated BWP.
· UE behavior 2:  Stop RA-SR of deactivated BWP and switch to the new activated BWP.

Case 3
For Case 3, if the DSR on the deactivated BWP failed, it can continue the DSR on the newly activated BWP since there are SR configurations for this logical channel on both BWPs. That is to say BWP switching does not impact the sr-ProhibitTimer. No more needs to be addressed.

Case 4
For Case 4, according to the current specification, as soon as it switches to the new BWP, MAC meets the condition “the MAC entity has no valid PUCCH resource configured for the pending SR” and RA-SR should be performed on the new activated BWP. But the question is: when would the RA-SR be triggered? Indeed, the DSR initiated on the deactivated BWP may succeed by MAC receiving an UL grant on the new activated BWP. The DCI carrying the UL grant may have been received on the first BWP, thus actually triggering the switch. In this case, it is obvious that the RA-SR should not be triggered right away. More generally, we think in this case 4, premature RA-SR trigger should be avoided to prevent unnecessary RA attempts and the already started SR process should rather be given a chance to succeed. One simple way to do this is to extend the use of the sr-ProhibitTimer to RA-SR triggers: the RA-SR should only be triggered when the sr-ProhibitTimer expires.
Proposal 2: When BWP switch happens and RA-SR is foreseen to address a pending SR, the RA-SR should only be triggered when the sr-ProhibitTimer expires.
In addition, considering there may be multiple pending SRs on different SR configurations, there may also be multiple sr-ProhibitTimer running simultaneously, another question is raised that RA-SR should be performed after which sr-ProhibitTimer expires. There are two possible options:
· Option 1: based on the first sr-ProhibitTimer expiry after BWP switching.
· Option 2: based on the last sr-ProhibitTimer expiry after BWP switching.
Option 1 and option 2 both have benefits: option 1 can reduce the latency, while option 2 can reduce the unnecessary RA-SR procedure. Considering latency is more restrict, Option 1 is slightly preferred.
Proposal 3: When BWP switch happens and RA-SR is foreseen to address multiple pending SRs, if there are multiple running sr-ProhibitTimers, the RA-SR shall be triggered upon the first sr-ProhibitTimer expiry.
Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: sr-ProhibitTimer should be stopped whenever its corresponding SR is cancelled.
Proposal 2: When BWP switch happens and RA-SR is foreseen to address a pending SR, the RA-SR should only be triggered when the sr-ProhibitTimer expires.
Proposal 3: When BWP switch happens and RA-SR is foreseen to address multiple pending SRs, if there are multiple running sr-ProhibitTimers, the RA-SR shall be triggered upon the first sr-ProhibitTimer expiry.
The corresponding TP is attached in the last section of this contribution.
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Text proposal to 38.321
[bookmark: _Toc500788004]5.4.4	Scheduling Request
The Scheduling Request (SR) is used for requesting UL-SCH resources for new transmission. 
The MAC entity may be configured with zero, one, or more SR configurations. An SR configuration consists of a set of PUCCH resources for SR across different BWPs and cells. For a logical channel, at most one PUCCH resource for SR is configured per BWP.
Each SR configuration corresponds to one or more logical channels. Each logical channel may be mapped to zero or one SR configuration, which is configured by RRC. The SR configuration of the LCH that triggered the BSR (subclause 5.4.5) (if such a configuration exists) is considered as corresponding SR configuration for the triggered SR. For BSR triggered by retxBSR-Timer expiry, the corresponding SR configuration for the triggered SR is that of the highest priority LCH (if such a configuration exists) that has data available for transmission at the time the BSR is triggered.
RRC configures the following parameters for the scheduling request procedure:
[bookmark: OLE_LINK5][bookmark: OLE_LINK9]-	sr-ProhibitTimer (per SR configuration);
-	sr-TransMax (per SR configuration);
-	sr-ConfigIndex.
The following UE variables are used for the scheduling request procedure:
-	SR_COUNTER (per SR configuration).
If an SR is triggered and there are no other SRs pending corresponding to the same SR configuration, the MAC entity shall set the SR_COUNTER of the corresponding SR configuration to 0. If an SR is cancelled, the MAC entity shall stop the sr-ProhibitTimer of the corresponding SR configuration.

When an SR is triggered, it shall be considered as pending until it is cancelled. All pending SR(s) shall be cancelled and each respective sr-ProhibitTimer shall be stopped when a MAC PDU is assembled and this PDU includes a BSR which contains buffer status up to (and including) the last event that triggered a BSR (see subclause 5.4.5), or when the UL grant(s) can accommodate all pending data available for transmission.
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, upon the first sr-ProhibitTimer expiry if any such timer is running, otherwise immediately:
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 implementation.
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