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Introduction
Section 9.2.5 in 38.213 describes how the UE shall determine a single PUCCH resource to replace a group of overlapping PUCCH transmissions. However, if a positive Scheduling Request (SR) was present in the group of overlapping PUCCH transmissions, there is an implicit assumption that the determined single PUCCH resource will overlap with at least one of the configured PUCCH SR resources. When this assumption is not met, the UE is left unable to transmit the positive SR, but the current specifications do not describe the expected UE behaviour. 

This document describes this issue by means of a multiplexing example, and proposes a way forward to clarify expected UE behaviour. 
Discussion
Figure 1 illustrates an example of HARQ-ACK/P-CSI/SR multiplexing. PUCCH transmission for HARQ-ACK overlaps with both a positive SR and a periodic CSI transmission. These three overlapping PUCCH transmissions constitute a set of overlapping resources and, according to pseudo-code and multiplexing rules contained in section 9.2.5 in 38.213, UE shall determine a single PUCCH resource to multiplex all of the UCI (HARQ-ACK, CSI and SR). 




Figure 1: UE attempting to transmit HARQ-ACK, P-CSI and SR

This section discusses UE behaviour for the kind of multiplexing scenario described above, under two different types of RRC configuration based on the number of configured PUCCH SR resources:

· RRC configuration type A: The UE has been configured with two PUCCH SR resources, namely: SR resource 0 and SR resource 1, occupying symbols 10-11 and 12-13, respectively. 

· RRC configuration type B: The UE has been configured with only one PUCCH SR resource, namely: SR resource 0 occupying symbols 10-11.

As shown in Figure 2, Figure 3 and Figure 4, the selected single PUCCH resource for multiplexing of HARQ-ACK/CSI /SR overlaps with at least one of the configured PUCCH SR resources. In this case, the SR payload size is clearly defined in section 9.2.5.1 in 38.213 and equals, where K is the number of configured PUCCH SR resources in a slot that overlap with the selected PUCCH resource.

However, as shown in Figure 5, for certain RRC configurations, such as in RRC configuration type B, the selected single PUCCH resource does not overlap with any of the configured PUCCH SR resources for transmission of scheduling requests (i.e. K=0) . If this single PUCCH resource was selected to resolve overlap of HARQ-ACK, CSI and SR, the payload size for SR would equal zero and therefore, UE would not be able to send the positive SR as there would be no allocated bits to multiplex the SR payload () into the selected single PUCCH resource. 



Figure 2: RRC configuration type A. As the selected single PUCCH resource overlaps with two SR transmit occasions, UE may transmit positive SR. 

Finally, please note in both cases illustrated in Figure 4 and Figure 5, the UE configuration from the point of view of configured PUCCH SR resources is the same. However, in the case illustrated in Figure 4 the UE is able to transmit positive SR, while in the case shown in Figure 5 the UE behaviour is not defined. The difference between these two cases is the actual determined single PUCCH resource. In one case the determined PUCCH resource overlaps with the configured PUCCH SR resource (as in Figure 4), and in the other case there is no overlap (Figure 5). This is due to either the UCI size being different (resulting in the selected PUCCH set being different), and/or a different PUCCH resource indicator received in the DCI for scheduling PDSCH. Either way this should be seen as an invalid configuration. 


Figure 3: RRC configuration type A. As the selected single PUCCH resource overlaps with one SR transmit occasion, UE may transmit positive SR. 




Figure 4: RRC configuration type B. As the selected single PUCCH resource overlaps with the SR transmit occasion, UE may transmit positive SR. 





Figure 5: RRC configuration type B. As the selected single PUCCH resource does not overlap with any SR transmit occasion, UE is unable to transmit positive SR.

Since it is in the very late stage of Rel-15, we propose to define the invalid configurations as error case.

[bookmark: _Ref47541724]Proposal 1: UE does not expect the determined single PUCCH resource to not overlap with any of the configured PUCCH SR resources when the group of overlapping PUCCH transmissions contain PUCCH for a positive Scheduling Request.
Conclusion
In current specification, UE behaviour is not clear in the case: a positive Scheduling Request was present in the group of overlapping PUCCH transmissions but the determined single PUCCH resource does not overlap with any of the configured PUCCH SR resources. Based on the discussions in Section 2, we have the following proposal.

Proposal 1: UE does not expect the determined single PUCCH resource to not overlap with any of the configured PUCCH SR resources when the group of overlapping PUCCH transmissions contain PUCCH for a positive Scheduling Request.
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