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1. Introduction
In RAN1#63bis meeting, some agreements about aperiodic SRS triggering were reached as follows, 

Agree on the support of triggering with DL grant 1A as baseline working assumption for TDD.

· Only in case format 0 configured for type 1 SRS triggering 
· “0”, No type 1 SRS trigger
· “1”, triggering type 1 SRS by RRC-configured parameters set 5[1]
· UE behavior is same as in case UL DCI format triggering of type 1 SRS
· Could be revisited by next meeting

· The support of 1A for FDD, 2B and 2C for TDD is FFS

· Companies are encourage to investigate further, especially with respect to the following issues

· DCI format size ambiguity

· Collision handling of multiple triggers

· SRS and A/N collision

In this contribution, we cover the remaining issues on the aperiodic SRS. The aperiodic SRS triggering via DL grant is discussed and also we propose what parameters should be transmitted dynamically in RRC-configured sets of DCI format 4.

2. Discussion
2.1. Aperiodic SRS triggering with DL grant
In the agreements from the last RAN1#63bis meeting, DCI format 1A will be used for triggering of aperiodic SRS in TDD systems. Many companies concede the benefits of triggering via DL grant. For example triggering with DL grant provides more opportunities for aperiodic SRS triggering, reduces sounding latency and minimizes the overhead of PDCCH. However the use of other DL DCI formats for aperiodic SRS triggering has not been decided by this time. 
In last Dublin meeting, a way-forward[1] suggested DCI format 1/2B/2C could be used for aperiodic SRS triggering in TDD systems, additionally some companies have proposed DCI format 1A could be used in FDD as well as in TDD. Considering the advantages from aperiodic SRS triggering via DL grant, at least one DCI format should be available for aperiodic SRS triggering on each transmission mode to avoid restriction of aperiodic SRS triggering via DL grant. In this respect we support that format 1A and 2C should be used for aperiodic SRS triggering both TDD and FDD systems.

Proposal 1

· DCI format 1A and 2C should be used for aperiodic SRS triggering for both TDD and FDD systems.
As proposed in a way-forward, the DCI format 2C could include 2 bits for aperiodic SRS triggering and the signaling of format 2C can follow the same mechanism as DCI format 4 to indicate the three sets of RRC-configured parameters of format 4. And in case of CA, 1 additional bit of CQI request field and 1 bit of SRS request field will be added in DCI format 0, as a result, two bits could be available for aperiodic SRS triggering in FDD DCI format 1A and the triggering could also be confirmed by the same mechanism used in DCI format 4. 
Proposal 2
· DCI format 2C in TDD and FDD, format 1A in FDD could reuse the mechanism of DCI format 4.
2.2. SRS configuration parameters in DCI format 4
At RAN1#63 meeting, we agreed that DCI format 4 will include 2 new bits for RRC-configured aperiodic SRS parameters sets. Those aperiodic SRS parameters which should be transmitted for aperiodic SRS configuration would include cyclic shift, transmission comb, SRS bandwidth, frequency position and antenna configuration, etc. If all the configuration parameters are included in 3 sets, there could be inevitable restriction on SRS resource allocation due to the limited combination of the configuration parameters. Thus, it would be preferable to include only a part of parameters in the RRC-configured sets which would be transmitted dynamically and the other parameters could be transmitted commonly for all sets. 
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Table 1. SRS configuration parameters sets in DCI format 4
To address what parameters are dynamically transmitted in DCI format 4, we suggest that cyclic shift and the number of SRS antenna ports are suitable for dynamic allocation as shown in table 1. Cyclic shift enables to handle the collision among UEs by allowing orthogonal multiplexing of the different UEs. For the number of antenna ports, in case the aperiodic SRS transmission would be used only to acquire UL channel information, the necessity of dynamic assignment of the number of SRS antenna ports is not great. However if it could be used for DL transmission, it requires flexible allocation of number of antenna ports because the number of antenna ports between UL and DL could be different.
Proposal 3
· SRS configuration parameters in DCI format 4, cyclic shift and the number of SRS antenna ports are dynamically assigned on each of three parameters set.
3. Conclusion
We propose the following:
· DCI format 1A and 2C should be used for aperiodic SRS triggering both TDD and FDD systems.
· DCI format 2C in TDD and FDD, format 1A in FDD could reuse the mechanism of DCI format 4.
· SRS configuration parameters in DCI format 4, cyclic shift and the number of SRS antenna ports are dynamically assigned on each of three parameters set.
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