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1. Introduction
At RAN1#62 meeting, several aspects of dynamic aperiodic SRS were discussed and the following agreement on aperiodic SRS resource was achieved [1],

· Rel-8 (time/frequency/code) SRS resources are re-used for aperiodic sounding

· Cell-specific SRS configuration parameters are applicable to both periodic and aperiodic sounding

· Aperiodic sounding using Rel-8 SRS resources is transmitted in cell-specific SRS subframes 

· UE-specific SRS configuration parameters such as SRS bandwidth, starting position, transmission comb, and cyclic shift could be different between periodic and aperiodic sounding

· A UE shall commence aperiodic SRS transmission in subframe n+k (k(4) upon detection of a positive SRS request in subframe n

There are still many other remaining issues which are not fully discussed yet, e.g. triggering with/without PUSCH grant. In this contribution, we share our views on details of triggering mechanism of aperiodic SRS.
2. Triggering aperiodic SRS with PUSCH grant
In RAN1#60bis, it was agreed that dynamic SRS transmissions are triggered at least by PUSCH grants but the details of triggering mechanism of aperiodic SRS are still open. 

Considering the blind decoding attempts, at least in the common search space DCI format 0 remains the same as defined in Rel-8. Regarding DCI format 0 in the UE specific search space, two potential methods, i.e., using certain code point or  introducing at least 1 bit as the identifier, are proposed in [2][3][4]. The approach of using 1 bit from the padding bits is not considered in the first method, since in the baseline the padding bit in DCI format 0 is agreed as a differentiator between contiguous and non-contiguous RA. On the other hand, using the combination of certain code points, such as FH bits or CQI bits, results in scheduling constraints of PUSCH. The second method of introducing new bits as the identifier seems to be reasonable if the additional UL overhead is acceptable. In [4], the method of using more than 1bits was proposed to dynamically configure the SRS, e.g. CS and Comb. With this approach, we need to balance the tradeoff between flexibility of dynamic SRS transmission and additional UL overhead. Because these bits are reserved even when the aperiodic SRS is not triggered, it is a waste to add several bits for the limited flexibility of SRS. For fully configurable and more efficient SRS transmission, the DCI without PUSCH grant can be used, i.e. the whole DCI is used to configure the dynamic SRS parameters.  Therefore, introducing only 1 additional bit is preferred to trigger aperiodic SRS in DCI format 0 with PUSCH grant. As for newly designed DCI format for UL MIMO, it is easy to include more than 1 bit for dynamic SRS. However, the number of signaling bits should be carefully investigated considering the control channel coverage and the SRS flexibility. 
3. Triggering aperiodic SRS without PUSCH grant
When the aperiodic SRS is triggered and configured by a few bits with PUSCH grant, the dynamic SRS transmission parameters can only be semi-statically configured by RRC with limited flexibility. In order to improve the efficiency of SRS resource, especially when the resource of dynamic SRS is multiplexed with existing periodic SRS, it is beneficial to trigger aperiodic SRS without PUSCH grant. This provides more flexibility than RRC based SRS resource configuration. 
In order not to increase the blind decoding attempts, it is preferable to align the DCI payload size for SRS configuration with the existing DCI format 0. Therefore an identifier is needed to distinguish differernt types of DCI format of the same size. Solutions proposed include using padding bits or unused code points in DCI format 0. Using existing padding bits may increase the false detection and affect the non-contiguous RA. Therefore we propose to use unused code points in the resource allocation field in DCI format 0. There are at least 8 reserved code points in resource indication value (RIV) in all system BW configurations (Table 1). a straightforward way is to use ‘all 1’ of RIV to indicate that the DCI is used for dynamic SRS resource configuration. However, the payload of DCI 0 is sometimes too small for full configuration of the SRS parameters. This restricts the flexibility of dynamic SRS transmission. In order to have more usable bits for configuring dynamic SRS resources, we propose to use partial RIV bits as the identifier [6]. For instance, 9 bits are used as RIV for 5MHz BW case, the 384~511 are not used as valid code points in existing DCI format 0.  Therefore, we can use ‘11’ on MSB of RIV instead of all ‘1’ to indicate that the DCI is used for dynamic SRS resource configuration. The remaining 7 bits can be redefined for the dynamic SRS resource parameters.  up to 11 bits can be saved for all system BWs from 1.4MHz to 20MHz. Table 2 gives examples of the proposed scheme. 
If both triggering mechanism of aperiodic SRS with and without PUSCH grant in UE specific search space is accepted, the proposed  RIV configuration can be used to indicate whether the aperiodic SRS parameter is reconfigured by PDCCH or not. An example is shown in Fig 1. 
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Figure 1: Flags in DCI format 0 for aperiodic SRS
Table 1  unused codepoints in RIV
	
	1.4 MHz
	3MHz
	5MHz
	10MHz
	15MHz
	20MHz

	Unused codepoints 
	11
	8
	187
	773
	1246
	3142


Table 2 codepoints used as the identifier 
	
	1.4 MHz
	3MHz
	5MHz

	DCI for SRS configuration without PUSCH 
	11XXX
	1111XXX
	11XXXXXXX

	
	10 MHz
	15 MHz
	20 MHz

	DCI for SRS configuration without PUSCH 
	11XXXXXXXXX
	11 XXXXXXXXXX
	11 XXXXXXXXXXX


Conclusions
Based on the discussion above, our proposals are as follows:
· Add only 1 bit to trigger aperiodic SRS in DCI format 0 with PUSCH grant.
·  Using partial bits of RIV to indicate whether the DCI is for dynamic SRS configuration in DCI format 0 without PUSCH grant.
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