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This paper shows how the order in which SRS collision is evaluated and resolved in relation to when collision handling is carried out for other physical layer channels impacts the overall collision handling result. Consequently, in order to guarantee that different UE implementations transmit the same physical layer channels under the same scenario, 3GPP specification must clarify during which step in the collision handling procedure UEs are expected to carry out SRS collision resolution.

2. Discussion
This section defines two scenarios depicted in Figure 1 and Figure 2. Before any channel overlap evaluation takes place, both scenarios contain the same physical layer channels, namely: PUCCH(HARQ-ACK), PUCCH(P-CSI) and A-SRS. Additionally, scenario 1 as shown in Figure 1 also contains PUSCH overlapping with PUCCH(HARQ-ACK) and PUCCH(P-CSI).



Figure 1: Scenario 1 before collision handling, showing time domain overlap of four physical layer channels contained within one slot: PUCCH(HARQ), PUCCH(P-CSI), PUSCH and A-SRS.



Figure 2: Scenario 2 before collision handling, showing time domain overlap of three physical layer channels contained within one slot: PUCCH(HARQ), PUCCH(P-CSI) and A-SRS.

Figure 3 shows the collision handling result for scenario 1 when SRS overlap is considered after handling the collision of non-SRS channels. On the other hand, Figure 4 shows the collision handling result for the same scenario 1 when SRS overlap is evaluated and resolved during the first step in the collision handling procedure before PUCCH overlap is considered. 



Figure 3: Step by step collision handling procedure for scenario 1, when SRS overlap is considered at the end of the procedure.



Figure 4: Step by step collision handling procedure for scenario 1, when SRS overlap is carried out before PUCCH and PUSCH collision handling.

Likewise, Figure 5 and Figure 6 show the collision handling result for scenario 2 when SRS overlap is considered during the last step or during the first step in the collision handling procedure, respectively. 



Figure 5: Step by step collision handling procedure for scenario 2, when SRS overlap is considered at the end of the procedure.



Figure 6: Step by step collision handling procedure for scenario 2, when SRS overlap is carried out before PUCCH collision handling.

As illustrated in the figures above, in both scenarios the collision handling results are different depending on whether SRS overlap is considered to take place during the first step of the collision handling procedure (before PUCCH collision handling) or during the last step of the procedure (after overlap across non-SRS channels has been resolved). 
For scenario 1, if SRS overlap is considered only at the end of the procedure when collision handling across all non-SRS channels has been carried out, the transmitted slot will contain all the information that was present before collision handling took place; while, if SRS overlap is resolved during the first step in the procedure, the P-CSI report that was present at the start of the collision handling procedure will be dropped. 
On the other hand, for scenario 2, resolving SRS overlap during the first step in the collision handling procedure (before PUCCH collision handling), ensures channels are dropped according to the channel priorities set in TS 38.214 sub-clause 6.2.1: HARQ-ACK >> A-SRS >> P-CSI; while, resolving SRS overlap at the end of the procedure does not guarantee channels are dropped in accordance to the previously mentioned channel priority order. 

Observation 1: Resolving overlap between an SRS channel and a non-SRS channel only after all collision handling across non-SRS channels has been carried out is a simple rule that guarantees equal behaviour among different UE implementations, yet it does not always ensure that lower priority channels are dropped before any colliding higher priority channel. 

Observation 2: It is possible to devise other collision handling procedures that would ensure lower priority channels are dropped before higher priority channels in all scenarios, however, these procedures require the UE to iterate more than once through the overlap detection and resolution process. 

3. Proposal
Proposal 1:  Add text to sub-clause 6.2.1 of TS 38.214 to clarify the UE is not expected to evaluate overlap between SRS and non-SRS channels until overlap across all non-SRS channels has been resolved. 
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