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1. Introduction
At RAN2 99bis, some agreements regarding SR have been made and highlighted as below
1. An SR configuration consists of a collection of sets of PUCCH resources across different BWPs and cells with the following constraints:
–	Per cell, at any given time there is at most one usable PUCCH resource per LCH
–	This corresponds to the case of one single LTE-like set of SR PUCCH resources being configured per LCH per BWP, and only one BWP being active at a time
2. Each LCH is mapped to none or one SR configuration.
3. Each SR configuration has its own SR counter and prohibit timer.
–	This counter and timer control the SR configuration i.e. SR procedures on the group of LCHs mapped to the SR configuration in question.
–	When max SR transmission counter is reached on a SR configuration, SR failure is declared and the UE triggers a RACH and releases all PUCCH resources. 
–	SR counters and timers are independent across different configurations.
4 	BWP switching and cell activation / deactivation do not interfere with the operation of the counter and timer.
5	The selection of which valid PUCCH resource for SR to signal SR on when the MAC entity has more than one valid PUCCH resource for SR in one ‘TTI’ is left to UE implementation.
FFS Maximum number of SR configurations/PUCCH resource per MAC entity


According to the agreements highlighted above, a UE would release all PUCCH resources upon occurrence of an SR failure on a SR configuration. This procedure works in case there is only one SR pending, however, it may lead to a risk of unnecessary interruptions to services on other SR configurations if they also have SRs pending. We think it is meaningful to further discuss the possible enhancements on top of the current SR failure handling framework.
Discussion
If only one pending SR is allowed the UE may experience a scenario where a first pending SR (configured with a "long" PUCCH resource configuration) cancels/blocks a second pending SR (configured with a "short" PUCCH resource configuration). This may lead to increased latency to services configured with the "short" configuration (e.g. URLLC). To prevent this, multiple pending SRs can be supported.
[bookmark: _Toc494401587][bookmark: _Toc497203589][bookmark: _Toc498615908]RAN2 has agreed that the UE MAC entity uses a different sr-ProhibitTimer for each SR configuration, which means that multiple SRs can be pending at the same time
RAN2 has agreed that an NR UE MAC entity associate with multiple SR configuration would maintain multiple SR_COUNTERs and timers at the same time. A different value of dsr-TransMax is also set per SR configuration, considering the latency requirement of LCHs associated with each SR configuration. In this case, the SR failure (i.e., SR_COUNTER reaches dsr-TransMax) by one SR configuration does not necessary indicate all SR configurations have failed, since SR configurations may have different radio properties. 
In other words, the SR configuration for the other pending SR(s) may still provide reliable performance for SR transmissions. In this case, the UE MAC entity should not execute the same actions as that in LTE, i.e. to release all SR configurations/resources, since this may lead to unnecessary interruptions to services mapped to other SR configurations due to RACH access. 
[bookmark: _Toc494401588][bookmark: _Toc497203590][bookmark: _Toc498615909]It may lead to unnecessary interruptions to services associated with other SR configurations to initiate a RACH access upon triggering of the SR failure by an SR configuration.
In this case, a more favorable option for the UE MAC entity would be to keep other pending SRs unaffected. If there are no other pending SRs then the MAC entity can release the resources and trigger RA.
[bookmark: _Toc497205875][bookmark: _Toc498615910]In case a UE is configured with multiple SR configurations, the network defines a priority order between them
There may be several options to configure a priority order for multiple SR configurations. 
In one option, a priority of an SR configuration may be determined based on the priority level of the LCHs that are associated with the SR configuration.  In this way, the SRs can follow their priority levels in a decreasing order.
In the second option, the network may define an additional priority order for all configured SRs for a UE, this priority order may be different from the LCH priorities.
Therefore, we suggest that 
[bookmark: _Toc494401593][bookmark: _Toc497203591][bookmark: _Toc497205876][bookmark: _Toc498615911]Upon triggering of the SR failure by a pending SR associated with an SR configuration, i.e., the SR_COUNTER reaches the maximum value, the UE shall
· [bookmark: _Toc494401594][bookmark: _Toc497203592][bookmark: _Toc497205877][bookmark: _Toc498615912][bookmark: _Toc493709558][bookmark: _Toc493018911][bookmark: _Toc493018956][bookmark: _Toc493709559][bookmark: _Toc493018912][bookmark: _Toc493018957][bookmark: _Toc493709560][bookmark: _Toc494358173][bookmark: _Toc494358193]Only if there are no other pending SRs belonging to SR configurations with higher priority, release the configured SR PUCCH resources and configured UL grants and DL assignments, cancel all pending SRs, and initiate a RACH procedure on the SpCell.
[bookmark: _Ref189046994]Text Proposal
[bookmark: _Toc491782012]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. Which SR configuration is used depends on the logical channel that triggers the SR.
RRC configures the following parameters for the scheduling request procedure:
-	sr-ProhibitTimer (per SR configuration);
-	sr-TransMax (per SR configuration);
-	sr-ConfigIndex.
-	sr-ConfigPrio (per SR configuration)
Editor's note: PHY-related parameters (i.e. sr-ConfigIndex (and maybe more)) can be corrected later. Editor understands that the LS R1-1716932 does not include relevant PHY parameters for SR yet.
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.
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, for each SR configuration corresponding to a pending SR, the MAC entity shall for each NR-UNIT:
1>	if no UL-SCH resources are available for a transmission in this NR-UNIT:
2>	if the MAC entity has no valid PUCCH resource for SR configured in any NR-UNIT:
3>	 initiate a Random Access procedure (see subclause 5.1) on the SpCell and cancel all pending SRs;
2>	else if the MAC entity has at least one valid PUCCH resource for SR configured for this NR-UNIT; and
2>	if sr-ProhibitTimer is not running:
Editor's note: handling of measurement gap may need to be specified to the above sentence (as in LTE).
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 if there are no other pending SRs belonging to SR configurations with higher priority:
4>	notify RRC to release PUCCH for all serving cells;
4>	notify RRC to release SRS for all serving cells;
4>	deactivate 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 valid PUCCH resource for SR in one NR-UNIT is left to UE implementation.

Conclusion
In section 2 we made the following observations:
Observation 1	RAN2 has agreed that the UE MAC entity uses a different sr-ProhibitTimer for each SR configuration, which means that multiple SRs can be pending at the same time
Observation 2	It may lead to unnecessary interruptions to services associated with other SR configurations to initiate a RACH access upon triggering of the SR failure by an SR configuration.

Based on the discussion in section 2 we propose the following:
Proposal 1	In case a UE is configured with multiple SR configurations, the network defines a priority order between them
Proposal 2	Upon triggering of the SR failure by a pending SR associated with an SR configuration, i.e., the SR_COUNTER reaches the maximum value, the UE shall
	Only if there are no other pending SRs belonging to SR configurations with higher priority, release the configured SR PUCCH resources and configured UL grants and DL assignments, cancel all pending SRs, and initiate a RACH procedure on the SpCell.
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