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1. Introduction
In this contribution, we investigate some remaining issues related to aperiodic SRS. This topic has been discussed quite extensively in the last few RAN1 meetings. After RAN1#63bis, there are still some unresolved issues, which are listed below:
· All or a subset of each table (Table 8.2-1 for FDD, and 8.2-2 / 8.2-3 for TDD in 36.213) is used.

· Configurable parameters of aperiodic SRS (A-SRS) in DCI format 4.

· A-SRS collision caused by multiple triggers. 
2. Discussion on Aperiodic SRS
All or a subset of the table (Table 8.2-1 for FDD, and 8.2-2 / 8.2-3 for TDD in 36.213) is used
In the configuration index tables, it is obvious that some configurations are not suitable for apeirodic SRS (i.e., subframe offset is up to 319). It seems possible to determine a configuration subset, so as to save signaling overhead. To our understanding, signaling overhead for RRC configuration could not be an issue. However, in term of reducing test cases [1], it is meaningful to define the realizable subsets of those configuration index tables. Defining which configuration indices should be kept, it would be better to consider the flexibility of time-domain UE multiplexing. For FDD, it is possible to configure plenty of cell-specific subframes, but for TDD some frame configurations have few uplink subframes (i.e., TDD frame configurations 4 and 5) and so larger subframe offset might be required to better support time-domain UE multiplexing. However, it is meaningless to support too large subframe offset, since the estimated channel would be out-of-date. By considering this, we propose that the configuration indices with periodicity up to 40 ms should be supported for A-SRS.
Proposal 1: In  tables 8.2-1, 8.2-2, and 8.2-3, the configuration indices with SRS periodicity less than or equal to 40 ms should be considered  for aperiodic SRS. 
Configurable parameters of A-SRS in DCI format 4 
It was agreed that each set of A-SRS for DCI format 4 is a combination of the following parameters, srsBandwidth, frequencyDomainPosition, transmissionComb, cyclicShift, number of antenna ports. The number of antenna ports generally does not change frequently after the transmission mode is configured. So, number of antenna ports is reasonable to be fixed among the three parameter sets. The sounding bandwidth is associated with the UE geometry, which is expected not to change frequently under the uplink MIMO setting [2]. Moreover, eNB always can assign relatively larger sounding bandwidth to a UE [1]. So, srsBandwidth seems unnecessary to be configurable. Regarding frequencyDomainPosition, if it is configurable, A-SRS is possible to do wider-bandwidth sounding, such that the demand of periodic SRS, which has relatively larger overhead, could be further reduced. The remaining two parameters, cyclichShift and transmissionComb, are necessary to be configurable, since they are useful to dynamically multiplexing UEs.
Proposal 2: At least, frequencyDomainPosition, transmissionComb, and cyclicShift should be configurable via DCI format 4. 
A-SRS collision caused by multiple triggers 
According to the agreed A-SRS transmission timing [3], it is possible that multiple A-SRS triggers correspond to the A-SRS transmission in the same OFDMA symbol. For the single CC case, it is not allowed to apply multiple sets of A-SRS parameters in a sounding symbol, and for the intra-CC (and possibly inter-CC) case, it is also not allowed to trigger simultaneous A-SRS transmission among CCs. So, the ambiguity case seems necessary to addressed to make the UE behavior clearer although eNB can avoid the error case by scheduling. The A-SRS collision cases caused by multiple triggers could be summarized into the following categories:
1. Multiple triggers are from multiple DCI format 4, in which different sets of parameters are used.
2. Multiple triggers are from DCI formats 0 and 4.
3. Multiple triggers are from downlink and uplink grants (if downlink grant triggered A-SRS is supported).
4. Multiple triggers are for the same OFDMA symbol of different CCs in the intra-CC case.

For each case, it seems possible to use RRC to set priority for each kind of trigger. However, if each case requires a separate mechanism, it seems to be too complicated for UE implementation. So, it seems better to define a universal method for all cases. The following method could be considered:
· If multiple triggers for the same sounding symbol happen, all of the A-SRS triggers should be discarded.
Although the method is pessimistic, it is simple and suitable for all of the ambiguity cases.
Proposal 3: If multiple triggers for the same sounding symbol happen, all of the A-SRS triggers should be discarded.
3. Conclusion

In this contribution, we provide some views on the outstanding issues of aperiodic SRS. Based on the above discussions, we have the following proposals:
Proposal 1: In  tables 8.2-1, 8.2-2, and 8.2-3, the configuration indices with SRS periodicity less than or equal to 40 ms should be considered  for aperiodic SRS.
Proposal 2: At least, frequencyDomainPosition, transmissionComb, cyclicShift should be configurable via DCI format 4.

Proposal 3: If multiple triggers for the same sounding symbol happen, all of the A-SRS triggers should be discarded.
References
[1] R1-110278, Remaining issues on dynamic aperiodic SRS signaling, Sharp.
[2] R1-110261, Outstanding aspects for aperiodic SRS configuration, TI.
[3] Chairman’s notes of RAN1 63.
