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1. Introduction
In this contribution, we investigate some remaining issues related to aperiodic and periodic SRS. This topic has been discussed quite extensively in the last few RAN1 meetings. In RAN1#63 several agreements were made [1]:
· When dynamic aperiodic SRS trigger is detected in subframe n, the UE shall transmit an aperiodic SRS in the first UE-specific A-SRS subframe n’ satisfying n’(n+4 and n’ satisfying kSRS ( n+4 for TDD (kSRS is derived from n’, as defined in 36.213).

· As in Rel-8, UE-specific A-SRS subframe is determined by periodicity and offset.

· UE-specific A-SRS subframes is a subset of cell-specific subframes.
· The values for periodicity and offset are defined as in Table 8.2-1 for FDD, and 8.2-2 / 8.2-3 for TDD in 36.213.
· FFS whether all or a subset of the table is used.

· 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 signalled 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.
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, and thus the benefit of the subset determination should be minor. Moreover, the determination of subset configurations seems to be a big issue. It is not good to open it at the current stage, since the aperiodic SRS can still work well without the minor system optimization. So, this issue would be better to be left for eNB implementation. 
Proposal 1: No need to define subsets of  tables 8.2-1, 8.2-2, and 8.2-3 for aperiodic SRS. 
FFS if the number of CCs and indices of CCs are indicated by DCI format 4.
If the number of CCs and the indices of CCs can be indicated in DCI format 4, the aperiodic SRS is more flexible under CA scenarios. DCI format 4 can simultaneously assign uplink grant in one CC and trigger aperiodic SRS in another CC. Unlike the issue “triggering aperiodic SRS without grant”, this mechanism might not consume the PDCCH resource since the triggering is piggybacked on an uplink grant of another CC. However, the added number of bits seems to be large because the supported number of CCs is up to 5. For forward compatibility, there might be six added bits (three to indicate the number of CCs and three to indicate index of each CC), although the two-CC case is most usual in Rel-10. Therefore, the PDCCH coverage would be a concern. Basically, we agree the flexibility of this mechanism, but some further evaluations should be done. In Rel-10, to trigger aperiodic SRS under CA scenarios, it would be better to simply follow the agreements in the CA section, i.e., if triggered, transmitting aperiodic SRS in the CC indicated by CIF or in the SIB2-linked CC if CIF is not available [2][3].
Proposal 2: the number of CCs and indices of CCs are not indicated in DCI format 4. For CA scenarios, the following method could be adopted:
· In non-cross carrier scheduling without CIF, aperiodic SRS is transmitted in the UL CC SIB2-linked to the DL CC in which a UL grant includes aperiodic SRS triggering.
· In cross carrier scheduling with CIF, aperiodic SRS is transmitted in the UL CC indicated by CIF which is included in a UL grant with aperiodic SRS triggering.
RRC configuration of aperiodic SRS for DCI format 0
In the current agreement, only the RRC configurations of DCI format 4 are discussed. For DCI format 0, it should be defined how to determine the parameters of aperiodic SRS. There are two methods:

1. Directly using one of the three sets which are defined for DCI format 4. Which set is used could be fixed or RRC configured. 
2. Independently develop a parameter set for DCI format 0.
It was agreed in RAN1 62bis that the PUSCH transmission mode and the number of SRS transmission ports are independently configured. This implies that DCI format 0 is not limited to only trigger single-port aperiodic SRS, and the configurations defined for DCI format 4 could also be used for DCI format 0. So, both methods can be applied for DCI format 0. However, method 2 is more flexible than method 1, at cost of some signaling overhead.
Proposal 3: One of the two methods could be chosen to determine aperiodic SRS parameters for DCI format 0.
3. Discussion on Periodic SRS

The remaining issues on periodic SRS are listed below:
1. Whether the multi-antenna sounding is supported or not.

2. If supported, how to do multi-antenna sounding should be defined.

To our understanding, the multi-antenna periodic sounding might be able to facilitate the uplink scheduling for those UEs with multiple antennas. Also, it is beneficial for multi-layer eNB-specific downlink beamforming, since for a specific UE it is unnecessary to wait the aperiodic SRS triggering in uplink grant for the downlink transmission. As a result, the multi-antenna can be supported in Rel-10. However, the current RRC format for periodic sounding cannot adjust the number of SRS antenna ports, and so a new RRC message might be needed to indicate that. Moreover, how to multiplex multiple antennas in a sounding bandwidth could directly follow the same rules, which will be defined for aperiodic SRS.
Proposal 4: Multi-antenna periodic SRS can be supported in Rel-10. The antenna port multiplexing method for apriodic SRS can be directly re-used for periodic SRS. 
4. Conclusion

In this contribution, we provide some views on aperiodic and periodic SRS. Based on the above discussions, we have the following proposals:
Proposal 1: No need to define subsets of  tables 8.2-1, 8.2-2, and 8.2-3 for aperiodic SRS.
Proposal 2: the number of CCs and indices of CCs are not indicated in DCI format 4. For CA scenarios, the following method could be adopted:

· In non-cross carrier scheduling without CIF, aperiodic SRS is transmitted in the UL CC SIB2-linked to the DL CC in which a UL grant includes aperiodic SRS triggering.
· In cross carrier scheduling with CIF, aperiodic SRS is transmitted in the UL CC indicated by CIF which is included in a UL grant with aperiodic SRS triggering.
Proposal 3: One of the two methods could be chosen to determine aperiodic SRS parameters for DCI format 0.
Proposal 4: Multi-antenna periodic SRS can be supported in Rel-10. The antenna port multiplexing method for apriodic SRS can be directly re-used for periodic SRS.
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