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Introduction
[bookmark: _GoBack]This contribution discusses the issue of PHY dropping an SR resulting in abnormal increment of the SR_COUNTER and start of the sr-ProhibitTimer by MAC, and proposes upgrading the MAC specification to fix it.
Discussion
1.1. [bookmark: _Ref510173852]Description of the issue
In RAN1#92bis, it was introduced the possibility that PHY drops an SR delivered by MAC:
	Agreements:
· When HARQ-ACK PUCCH resource with PUCCH F1 overlaps with SR PUCCH resource with PUCCH F0 with the same starting symbol in a slot,
· The UE transmits only HARQ-ACK in the HARQ-ACK PUCCH resource ( i.e the UE does not transmit SR if it is positive).



This is captured in PHY specification TS 38.213 Section 9.2.5.1 as follows: 
	If a UE would transmit positive or negative SR in a resource using PUCCH format 0 and HARQ-ACK information bits in a resource using PUCCH format 1 in a slot, the UE transmits only a PUCCH with the HARQ-ACK information bits in the resource using PUCCH format 1.



Another case of PHY dropping an SR is as follows:
1. Original SR-PUCCH resource does not overlap any PUSCH resource but overlaps another PUCCH resource.
1. As a consequence of the above overlap, all UCIs are multiplexed in a (new) shifted PUCCH resource.
1. But this new shifted PUSCH resource overlaps with a PUSCH resource.
1. In such case, the UCIs are multiplexed in the PUSCH resource, except the SR which is dropped.

This results from the following agreement in RAN1#93:
	Agreements:
· When a PUCCH resource carrying SR and other UCI overlaps with PUSCH, if the UCI on PUCCH is going to be multiplexed on PUSCH, the SR bit(s) is dropped from the UCI before multiplexing on PUSCH.



And it is captured in PHY specification TS 38.213 Section 9.2.5 as follows: 
	
For each PUCCH resource in the set  that satisfies the aforementioned timing conditions, when applicable,
-	the UE transmits a PUCCH using the PUCCH resource if the PUCCH resource does not overlap in time with a PUSCH transmission after multiplexing UCI following the procedures described in Subclauses 9.2.5.1 and 9.2.5.2
-	the UE multiplexes HARQ-ACK information and/or CSI reports in a PUSCH if the PUCCH resource overlaps in time with a PUSCH transmission, as described in Subclause 9.3, and does not transmit SR. In case the PUCCH resource overlaps in time with multiple PUSCH transmissions, the PUSCH for multiplexing HARQ-ACK information and/or CSI is selected as described in Subclause 9. If the PUSCH transmission by the UE is not in response to a DCI format detection and the UE multiplexes only CSI reports, the timing conditions are not applicable
-	the UE does not expect the resource to overlap with a second resource of a PUCCH transmission over multiple slots if the resource is obtained from a group of resources that do not overlap with the second resource.



The problem with PHY dropping an SR delivered by MAC is that MAC, upon submitting the SR, has incremented the SR_COUNTER and started the sr-ProhibitTimer [1]:
	[…]
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>	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.
[…]



One consequence is that the SR_COUNTER no longer reflects the actual number of failed SR transmissions which may trigger too early RRC release of UL resources. Another consequence is that MAC won’t be able to re-submit the SR to PHY before the sr-ProhibitTimer has expired, and that is not the correct behavior.

Observation: SR dropping by PHY results in an incorrect MAC behavior regarding SR_COUNTER incrementing and sr-ProhibitTimer triggering.
1.2. [bookmark: _Ref513640452]Proposed fix
For both issues described above, a simple fix consists in considering in MAC the above PHY dropping behavior as a case where the SR resource is not valid, which can be captured by a new NOTE as follows:
	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.
NOTE 3: If an overlapping PUCCH resource carries other UCI resulting in dropping the SR (38.213 Section 9.2.5), the PUCCH resource for this SR transmission occasion is not considered as valid PUCCH resource for SR.


Note that the Rel-15 timeline in PHY for a UE receiving a DCI for a PDSCH and corresponding HARQ-ACK in a PUCCH overlapping with another PUCCH (e.g. carrying an SR) allows the MAC to be aware of the future PHY behavior (dropping) upon delivering the SR to PHY.
Proposal: An SR resource overlapping with a PUCCH resource carrying other UCI resulting in dropping the SR (38.213 Section 9.2.5) is not considered by MAC as a valid PUCCH resource for SR.
Conclusion
This contribution addressed the issue of PHY dropping an SR resulting in abnormal increment of the SR_COUNTER and start of the sr-ProhibitTimer by MAC. The observation and proposal are as follows:
Observation: SR dropping by PHY results in an incorrect MAC behavior regarding SR_COUNTER incrementing and sr-ProhibitTimer triggering.
Proposal: An SR resource overlapping with a PUCCH resource carrying other UCI resulting in dropping the SR (38.213 Section 9.2.5) is not considered by MAC as a valid PUCCH resource for SR.
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