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1 Introduction
The work item on NR Industrial IoT agreed in [1] includes intra-UE prioritization as one objective:
· Address UL data/control and control/control resource collision by:

· specifying a method to address resource collision between SR associating to high-priority traffic and uplink data of lower-priority traffic for the cases where MAC determines the prioritization [RAN2].


In RAN2#108, the following was agreed:

· For CGCG conflicts, and CGDG conflicts, the priority value of an uplink grant (UL-SCH resource) is the highest priority of the LCHs that is multiplexed or can be multiplexed in MAC PDU, taking into account LCH restrictions and data availability.
· If PUCCH resource for an SR’s transmission occasion overlaps a UL-SCH resource, SR’s transmission is allowed (prioritized) based on a comparison of priority of the LCH that triggered the SR and a priority value for the UL-SCH resource (where the priority value is determined as in previous agreement), if the priority of the LCH that triggered the SR is higher.

· For SR-Data conflict with equal priority, UL-SCH (i.e. data) is prioritized.

In RAN1#99, the following was agreed:

Working assumption:

· For handling the overlapped SR with high PHY priority and PUSCH with high PHY priority, no new mechanism in Rel-16 from RAN1 perspective. 

This contribution discusses handling of SRs dropped in the physical layer due to collisions with PUSCH resource of the same priority level (e.g. when both are high priority). 
2 Discussion
In R15, TS 38.321 specifies that the transmission of SR on a PUCCH resource can only take place if the resource for PUCCH does not overlap with a UL-SCH resource (i.e. PUSCH).

Per the R16 agreements, the UE can instruct the physical layer for an SR transmission only if the priority of the LCH that triggered SR is greater than the highest priority LCH that can be or is mapped to the overlapping PUSCH. However, at the physical layer, there are only two priority levels, 1 or 0. If the PUSCH resource and the overlapping SR resource both have high priority (e.g. priority index 0), the SR is dropped per physical layer agreements. Such dropped SR can be URLLC SR, e.g. triggered when new high priority data arrived that cannot be transmitted on an available PUSCH, e.g. due to configured LCP LCH selection restrictions.
Observation 1: 
For a SR occasion that overlaps with PUSCH, MAC instructs PHY to transmit the SR only if the priority of the LCH that triggered the SR is greater than the priority of the highest priority LCH that can be multiplexed on the PUSCH.
Observation 2: 
The UE drops the SR at PHY if the physical layer "priority index" of the overlapping PUSCH and SR resources is high for both resources. 
The issue is when such SR is dropped, MAC would have already started the SR prohibit timer, and thus MAC won't instruct the physical layer to transmit the SR until the timer expires. Further, the SR counter is incremented though no SR was transmitted.
Observation 3: 
A URLLC SR dropped due to intra-UE prioritization is not retransmitted until the SR prohibit timer expires.
However, the behavior is not the same for an SR dropped due to LBT failure in NR-U, whereby MAC does not increment the SR counter nor start the SR prohibit timer for an SR dropped due to LBT failure. 
Observation 4: 
In NR-U, the SR prohibit timer and the SR counter are not started/incremented for an SR dropped at the physical layer due to LBT failure.
To align the UE behavior for handling dropped SRs with NR-U, MAC should start the SR prohibit timer and increment the SR counter only when the corresponding SR is transmitted in the physical layer.
Proposal 1: 
The MAC entity starts sr-ProhibitTimer only if the corresponding SR is transmitted, i.e. not dropped at the physical layer.
Proposal 2: 
The MAC entity increments the SR counter only if the corresponding SR is transmitted, i.e. not dropped at the physical layer.
A text proposal to TS 38.321 is provided in the annex to illustrate how to capture these proposals.
3 Conclusion

RAN2 should discuss the above and agree to the following:

Observation 1: 
For a SR occasion that overlaps with PUSCH, MAC instructs PHY to transmit the SR only if the priority of the LCH that triggered the SR is greater than the priority of the highest priority LCH that can be multiplexed on the PUSCH.
Observation 2: 
The UE drops the SR at PHY if the physical layer "priority index" of the overlapping PUSCH and SR resources is high for both resources. 
Observation 3: 
A URLLC SR dropped due to intra-UE prioritization is not retransmitted until the SR prohibit timer expires.
Observation 4: 
In NR-U, the SR prohibit timer and the SR counter are not started/incremented for an SR dropped at the physical layer due to LBT failure.
Proposal 1: 
The MAC entity starts sr-ProhibitTimer only if the corresponding SR is transmitted, i.e. not dropped at the physical layer.
Proposal 2: 
The MAC entity increments the SR counter only if the corresponding SR is transmitted, i.e. not dropped at the physical layer.
A text proposal to TS 38.321 is provided in the annex to illustrate how to capture these proposals.
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[start of proposed changes]
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 logical channel that triggered the BSR (clause 5.4.5) (if such a configuration exists) is considered as corresponding SR configuration for the triggered SR.

RRC configures the following parameters for the scheduling request procedure:

-
sr-ProhibitTimer (per SR configuration);

-
sr-TransMax (per SR configuration).

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) 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 clause 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.
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 clause 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>
if the SR is not dropped at lower layers:

5>
increment SR_COUNTER by 1;
54>
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>
clear any PUSCH resources for semi-persistent CSI reporting;

4>
initiate a Random Access procedure (see clause 5.1) on the SpCell and cancel all pending SRs.

NOTE 1:
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.

NOTE 2:
If more than one individual SR triggers an instruction from the MAC entity to the PHY layer to signal the SR on the same valid PUCCH resource, the SR_COUNTER for the relevant SR configuration is incremented only once.

The MAC entity may stop, if any, ongoing Random Access procedure due to a pending SR which has no valid PUCCH resources configured, which was initiated by MAC entity prior to the MAC PDU assembly. Such a Random Access procedure may be stopped when the MAC PDU is transmitted using a UL grant other than a UL grant provided by Random Access Response, and this PDU includes a BSR MAC CE which contains buffer status up to (and including) the last event that triggered a BSR (see clause 5.4.5) prior to the MAC PDU assembly, or when the UL grant(s) can accommodate all pending data available for transmission.
[end of changes]
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