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

· For DCI format 4 

· 2 bits are added for SRS triggering and parameter

· 1 state indicates no aperiodic SRS activation

· The other 3 states are used to indicate 3  sets of RRC-configured aperiodic SRS transmission parameters

· Each of the 3 sets can indicate a combination of the following SRS parameters (the other SRS parameters are directly configured by RRC

· SrsBandwidth

· FrequencyDomainposition

· SrsHoppoingBandith (if hopping is supported)

· transmissionComb

· cyclic shift

· duration (if multi-shot SRS is supported)

· number of antenna ports

· The following SRS parameters are signaled directly by RRC and are common for all sets:

· srsConfiguraitonIndex

· FFS if number of CCs and indices of CCs are indicated by DCI format 4.

· For DCI format 0
· All A-SRS parameters are configured by RRC, and no dynamic signaling of A-SRS parameters
In this contribution, we propose configuration of aperiodic SRS triggering in DCI format 4 specifically for multiple component carriers. Additionally we suggest aperiodic SRS triggering method using DL grant for multiple antenna ports.
2. Discussion
2.1. Aperiodic SRS signaling via DCI foramt 4 for multiple CC
In the agreements from the last RAN1#63 meeting, DCI format 4 will include 2 new bits for RRC-configured aperiodic SRS parameters sets. Except one state indicating “no aperiodic SRS activation” three states are used for aperiodic SRS parameters sets. And it would provide the UE with more chances of aperiodic SRS assignment avoiding collision among different UEs. However one set of RRC-configured parameters set could be enough to be used for aperiodic SRS transmission as it can be deduced from the case of signaling from DCI format 0.
In case of carrier aggregation, we suggest that the states for aperiodic SRS in DCI format 4 could indicate triggering aperiodic SRS on multiple CCs and firstly the eNB should inform the UE of this setting by RRC signaling. In this case one set of aperiodic SRS parameters could be configured for an individual CC and each set of parameters is configured based on the condition of a component carrier. So each parameters set could be independent to each other. For example if the UE is configured with three activated UL CCs, each state or aperiodic SRS parameters set could be mapped to one CC for aperiodic SRS triggering. In case of two activated UL CCs each state could indicate the triggering of aperiodic SRS for single CC or all activated CCs and if possible the aperiodic SRS subframes of each CC would not have the same subframe timing since simultaneous transmission of SRS+SRS may not be specified in RAN4 in Rel-10.
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Figure 1 PUSCH and A-SRS assignment by DCI format 4
If the component carrier of aperiodic SRS should be corresponded with PUSCH data, it may be necessary two PDCCHs for the transmissions of PUSCH and aperiodic SRS which would be delivered on different component carriers. But our proposal makes it possible that the DCI format 4 could indicate the transmissions of PUSCH and aperiodic SRS on different CCs as shown in Figure 1. So it could reduce the signaling overhead and also it is appropriate for acquiring initial channel information because it could trigger the aperiodic SRS without uplink resource assignment.

Proposal 1

· In case of carrier aggregation, each state for aperiodic SRS in DCI format 4 could indicate a triggering of aperiodic SRS on a different CC.
2.2. Aperiodic SRS signaling via DL grant for multiple antenna ports
The aperiodic SRS triggering via DL assignment has several advantages. It could minimize the overhead on the PDCCH, reduce the latency of aperiodic SRS triggering, and give more chances for DL transmission to exploit the channel information via channel reciprocity in TDD[3].
Proposal 2
· Downlink grant should be supported for aperiodic SRS triggering.
Because it has been agreed that a new bit will be inserted in DCI format 0 for aperiodic SRS activation, the DCI format 1A would also need to have a new bit which could also be used to indicate aperiodic SRS activation just as format 0. However, it remains to decide whether any other DL DCI formats should include the activation bit. On the other hand if all DCI formats include the activation bit, it would increase the overhead. 
To address these issues, we propose a signaling method of utilizing codepoints in DL grant[1]. If NDI indicates a new transmission, RV implicitly represents ‘00’, namely two bits of RV field has a meaning only in case of re-transmission as combining information. So in new data transmission, the states of ‘01’,’10’ and ’11’ can be used for aperiodic SRS triggering of multiple antenna ports as DCI format 4. Although this aperiodic SRS triggering method could be used only in new transmission, considering the probability of new data transmission and the condition of aperiodic SRS requirement, it could improve the flexibility of aperiodic SRS triggering. As mentioned above we suggest that the redundancy version field could be used for aperiodic SRS triggering in the new transmission. This method will not make a change of the size of DL DCI formats. Also, since all DCI formats for downlink assignment have NDI and RV fields, we do not need to select certain DCI formats for triggering.
Proposal 3
· Redundancy version field in DL grant could be used for aperiodic SRS.
3. Conclusion
We propose the following:
Proposal 1

· In case of carrier aggregation, each state for aperiodic SRS in DCI format 4 could indicate a triggering of aperiodic SRS on different CC.
Proposal 2
· Downlink grant should be supported for aperiodic SRS triggering.
Proposal 3
· Redundancy version field in DL grant could be used for aperiodic SRS.
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