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1 Introduction
In the previous RAN1#62bis meeting, it has been discussed on dynamic aperiodic SRS and the following agreements were captured in chairman’s note. 

Agreement:

· Format 4 is used for SRS triggering.

· Format 0 is also used for SRS triggering

Agreement:

· DCI Format 4

· 2 or 3 new bits indicate 3 or 7, respectively, sets of RRC-configured aperiodic SRS transmission parameters

· 1 state indicates no aperiodic SRS activation

· FFS for exact RRC-configured aperiodic SRS parameters

· E.g. cyclic shift, comb, bandwidth, position

· DCI Format 0 

· 1 new bit (RRC-configured) indicates aperiodic SRS activation

· Aperiodic SRS activation is not supported in UE Common Search Space

However, remaining issues such as details of triggering aperiodic SRS, duration of dynamic aperiodic SRS, and supporting multiple antennas and multiple CC support are still needed to be further decided. In this contribution, we provide our views for details on dynamic aperiodic SRS.
2 Discussion on Dynamic Aperiodic Sounding
2.1 The details on triggering of dynamic aperiodic SRS
During RAN1 #62bis meeting, there have been discussions for triggering/configuration as a detailed signalling for aperiodic SRS triggering. Above all, for the case of DCI format 0, it was agreed that 1 new bit by RRC configured is introduced for aperiodic SRS activation and UE performs blind decoding in UE dedicated search space in order to decode DCI format 0 with aperiodic SRS activation bit. However, it should be further decided how to trigger aperiodic SRS in details.
In [1], the method to configure between RRC configuration and dynamic configuration for aperiodic SRS parameters has been presented. It is possible to differently interpret certain code points of some fields as an identifier to indicate whether aperiodic SRS transmission is based on parameters via RRC configured or by PDCCH on Rel-10. The followings are possible ways to use code points in DCI format 0.

· It could be considered to use remaining states for indicating dynamic aperiodic SRS parameter configuration due to fact that at least 8 remaining states in RA field exist under system BWs (e.g. 6, 15, 25, 50, 75, 100 RBs case) employed in Rel-8. And also all 1’s state of RA field is available for all system BWs from 6 to 110, which can be used as an indicator for dynamic aperiodic SRS parameter configuration without PUSCH grant.
· To include a dedicated bit in carrier indication field (CIF) whether triggering aperiodic SRS with PUSCH grant or triggering aperiodic SRS with dynamic aperiodic SRS parameters due to the fact that only 3 UL CCs would be considered on carrier aggregation in Rel-10. 

· It could be considered to introduce simply newly defined SRS-RNTI or to reuse the Rel-8 CRC masking on the closed loop antenna selection for indicating whether aperiodic SRS transmission is based on parameters via RRC configured or by PDCCH in Rel-10. In order to reuse the CRC masking, it should be clarified first whether the closed loop antenna selection is necessary in Rel-10.
Proposal-1: Remaining states in UL DCI format 0 is used to indicate whether aperiodic SRS transmission is based on parameters via RRC configured or by PDCCH. .
2.2 The duration of dynamic aperiodic SRS transmission 

In the RAN1#62 meeting, it has been discussed whether multiple shot transmissions for dynamic aperiodic SRS is supported or not. However, it is still FFS for multiple shot transmissions for dynamic aperiodic SRS. As mentioned in [2][3][4], multiple shot SRS transmission could be considered for coverage enhancement, reducing PDCCH overhead and making it possible to perform wide band SRS for frequency dependant scheduling on cell edge UEs. For measuring wide bandwidth by aperiodic SRS on cell edge UEs, the frequency hopping could be considered for multi-shot SRS transmission by one triggering of aperiodic SRS. The frequency hopping mechanism should be reused as defined in Rel-8.
Proposal-2: On the top of one shot transmission, we support additional multi-shot transmission method in order to increase triggering granularity and coverage. And also the frequency hopping mechanism as defined in Rel-8 should be reused.
2.3  Multiplexing between different antennas for aperiodic SRS / periodic SRS
There are two alternatives for multiplexing different antennas to support UL MIMO.
· Alt-1 : Using only CS for separation among multiple antennas (CDM only)[6][7]
· Alt-2 :Using both CS and transmission comb(e.g. 0 or 1) for multiplexing different antennas (Both CDM and FDM)
The transmission comb is used for multiplexing between different UEs or between different SRS BWs in Rel-8, and also the multiplexing feature between UEs or different BWs (e.g. whole BW and narrow BW) could be still required for aperiodic SRS in Rel-10. And if multiplexing among different antennas is additionally required in frequency domain using transmission comb, it would make eNB scheduler’s operation so complicated from the perspective of SRS resource management. Therefore, the Alt-1 seems beneficial as a multiplexing method between different antennas for dynamic aperiodic and periodic SRS from the perspective of maintaining backward compatibility and the same mechanism in Rel-8. Under this condition, in addition, if periodic and aperiodic SRS would be collided within a given cell specific SRS subframe, different comb value could be utilized for multiplexing between periodic and aperiodic SRS. However, for the case that aperiodic and periodic SRS are configured at a same cell or UE specific SRS subframe in the power limited situation, dropping periodic SRS could be considered as UE behaviours similar to periodic and aperiodic CQI situation.
Proposal-3: It is preferable to use only CS as a multiplexing method among multiple antennas for aperiodic and periodic SRS.
2.4 Multiple CC support
It should be considered how the UE selects a single or multiple UL CC(s) for aperiodic SRS transmission on carrier aggregation. Similar to the UL CC selection on PUSCH for UCI, in case of non-cross carrier scheduling without CIF, a SIB2-linked UL CC with DL CC in which UL grant is transmitted would be used to transmit aperiodic SRS. It seems to be natural way in no CIF case. In cross carrier scheduling case with CIF, there are two alternatives to select a UL CC to transmit aperiodic SRS. The first one is to select a UL CC indicated by CIF in the UL grant which includes a triggering indication for aperiodic SRS transmission. The other is to transmit aperiodic SRS on the UL CC which has SIB-2 linkage to the DL CC which transmits a UL grant with aperiodic SRS triggering. Between two options, we prefer to select a UL CC indicated by CIF in the UL grant for aperiodic SRS transmission in case of cross carrier scheduling with CIF.
Proposal-4: Aperiodic SRS is transmitted on 
· In non-cross carrier scheduling without CIF,
· A UL CC SIB2-linked with a DL CC in which a UL grant including triggering aperiodic SRS is transmitted.
· In cross carrier scheduling with CIF,
· A UL CC or CCs indicated by CIF which is included in a UL grant with aperiodic SRS triggering. 
3 Conclusion
In this contribution, we discussed on more details for dynamic aperiodic SRS. Our views are summarized as follows: 
Proposal-1: Remaining states in UL DCI format 0 is used to indicate whether aperiodic SRS transmission is based on parameters via RRC configured or by PDCCH. 
Proposal-2: On the top of one shot transmission, we support additional multi-shot transmission method in order to increase triggering granularity and coverage. And also the frequency hopping mechanism as defined in Rel-8 should be reused.
Proposal-3: It is preferable to use only CS as a multiplexing method among multiple antennas for aperiodic and periodic SRS.
Proposal-4: Aperiodic SRS is transmitted on 
· In non-cross carrier scheduling without CIF,
· A UL CC SIB2-linked with a DL CC in which a UL grant including triggering aperiodic SRS is transmitted.
· In cross carrier scheduling with CIF,
· A UL CC or CCs indicated by CIF which is included in a UL grant with aperiodic SRS triggering. 
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