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Introduction
In [1] we describe how SR should be handled in NR assuming only one pending SR is allowed. Allowing only one pending SR reduces complexity, but there are also drawbacks. In this paper we present an alternative where multiple pending SRs are allowed.
Discussion
Drawbacks of only allowing one pending SR
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 for the service configured with the "short" configuration (e.g. URLLC). To prevent this multiple pending SRs can be supported, but in that case, we need to consider the failure handling and how to treat the timers and counters.
Timers and counters
In LTE pre-Rel-15, a UE can support two SR resources in a CA scenario where the two PUCCH groups are configured on PCell and a PUCCH SCell. A single SR_COUNTER and setting of dsr-TransMax are maintained by the UE MAC entity. When the UE has transmitted SR for maximum amount times (i.e., its SR_COUNTER reaches dsr-TransMax) regardless all SR resources (i.e. on both cells) are released and a random access procedure is initiated. Such procedure can be regarded as a UE autonomous action which could be an indication of a more severe problem with the radio link. This may occur when either SR transmission/reception fails or SR is overloaded. The triggering of the SR failure means that the UE MAC entity suffers the SR transmission failure on all PUCCH groups.
[bookmark: _Toc494401585][bookmark: _Toc494411784]In LTE pre-Rel-15, a single SR_COUNTER and setting of dsr-TransMax are maintained by the UE MAC entity across all SR resources configured for the UE.
In LTE Rel-15, at RAN2#99, it has been agreed as a working assumption that different SR_COUNTERs will be configured for short PUCCH and PUCCH separately as part of the Short TTI work. The reason for this is that the short PUCCH and PUCCH have different properties. As explained in [1], the situation is similar in NR. It is therefore reasonable to use different SR_COUNTER for each SR configuration if multiple pending SRs are supported.
[bookmark: _Toc494401586][bookmark: _Toc494411785]Similar as LTE Rel-15, the UE MAC entity uses a different SR_COUNTER for each SR configuration.
As we want to decouple the two pending SRs, i.e. prevent them from blocking each other, there should also be separate prohibit timers.
[bookmark: _Toc494401587][bookmark: _Toc494411786]The UE MAC entity uses a different sr-ProhibitTimer for each SR configuration.
Failure handling
From above analyses, 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: _Toc494411787]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.
Therefore, we suggest that 
[bookmark: _Toc494401593][bookmark: _Toc494411790]Upon triggering of the SR failure by a pending SR, i.e., the SR_COUNTER reaches the maximum value, the UE shall
· [bookmark: _Toc494401594][bookmark: _Toc494411791][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, release the configured SR PUCCH resources and configured UL grants and DL assignments, cancel all pending SRs, and initiate a Random Access procedure on the SpCell.
Text proposal for TS 38.321
In this text proposal, we add our changes on top of the changes made in [1].
[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. Each SR configuration corresponds to one or more logical channels. Each logical channel ismay be mapped to at most one SR configuration, which is configured by RRC. Which SR configuration is used depends on the logical channel that triggers the SR.
Editor's note: Above 'one' can be replaced with 'more' if RAN2 agrees to allow multiple configurations.
RRC configures the following parameters for the scheduling request procedure:
-	sr-ProhibitTimer (per SR configuration);
-	sr-TransMax (per SR configuration);
-	sr-ConfigIndex.
Editor's note: PHY-related parameters (i.e. sr-ConfigIndex (and maybe more)) can be corrected later.
The following UE variables are used for the scheduling request procedure:
-	SR_COUNTER.
When an SR is triggered, it shall be considered as pending until it is cancelled. All pending SR(s) shall be cancelled and 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.
Upon initiation of this procedure the MAC entity shall set the SR_COUNTER to 0.

When an SR is pending, the MAC entity shall for the SR configuration associated with the pending SR:
1>	if no UL-SCH resources are available:
2>	if there is currently no measurement gap and if sr-ProhibitTimer is not running:
3>	if SR_COUNTER < sr-TransMax:
4>	increment SR_COUNTER by 1;
4>	instruct the physical layer to signal the SR on one of the PUCCH resource configuration(s) of the SR configuration;
4>	start the sr-ProhibitTimer;
3>	else if there is no other SR pending:
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;
4>	clear any configured uplink grants;
4>	cancel all pending SRs;
4>	initiate a Random Access procedure (see subclause 5.1) on the SpCell.
NOTE:	The selection of which PUCCH resource configuration to signal SR on when the SR configuration has more than one PUCCH resource configuration is left to UE implementation.

Editor's note: Editor thinks that the concept of SR_COUNTER and corresponding procedural text in LTE can be reused but procedural text is not captured yet. Note that if RAN2 considers having separate sr-ProhibitTimers and SR_COUNTER for each SR configuration, the text may need to be revised. It can be discussed in the future meetings.

Conclusion
In section 2 we made the following observations:
Observation 1	In LTE pre-Rel-15, a single SR_COUNTER and setting of dsr-TransMax are maintained by the UE MAC entity across all SR resources configured for the UE.
Observation 2	Similar as LTE Rel-15, the UE MAC entity uses a different SR_COUNTER for each SR configuration.
Observation 3	The UE MAC entity uses a different sr-ProhibitTimer for each SR configuration.
Observation 4	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	Upon triggering of the SR failure by a pending SR, i.e., the SR_COUNTER reaches the maximum value, the UE shall
	Only if there are no other pending SRs, release the configured SR PUCCH resources and configured UL grants and DL assignments, cancel all pending SRs, and initiate a Random Access procedure on the SpCell.
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