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1. Introduction
At RAN1#63 meeting, the agreement on aperiodic SRS triggering/configuration with PUSCH grant was achieved [1], 
· 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)
· FFS if number of CCs and indices of CCs are indicated by DCI format 4.
· For DCI format 0
For format 0 triggered A-SRS transmission, all A-SRS parameters are configured by RRC, and no dynamic signalling of A-SRS parameters
Several remaining issues, such as the frequency hopping [2], CC information and SRS triggering via DL grants need more discussion. In this contribution, we share our views on these aspects.
2. Remaining aspects of aperiodic SRS
2.1 Frequency hopping for aperiodic SRS
Frequency hopping plays important roles for low SINR UE which is unable to support full bandwidth SRS transmission. However, frequency hopping in the case of one-shot aperiodic SRS, while providing ability to obtain full bandwidth channel information, results in large PDCCH overhead to trigger multiple one-shot SRS transmission. So, we prefer that frequency hopping can be applied only if multi-shot SRS is supported. 

2.2 CC information indicated by DCI

Similar to aperiodic CSI report, aperiodic SRS transmission for both single and multiple UL CCs should be supported for carrier aggregation case [3, 4]. To dynamically trigger aperiodic SRS for CA case, it is necessary to include the related UL CC information in 3 sets of RRC-configured aperiodic SRS transmission parameters indicated by DCI format 4. If only the number of CCs is included, it is almost impossible for UE to indentify which CC(s) to transmit aperiodic SRS. To avoid ambiguity between the eNB and UE, either all configured UL CCs or single UL CC to transmit aperiodic SRS could be supported wherein the index of single UL CC is pre-defined. For non-cross carrier scheduling, aperiodic SRS would be transmitted on single UL CC that is SIB2-linked to DL CC in which DCI format 4 is received. For cross carrier scheduling, aperiodic SRS would be transmitted on single UL CC indicated by CIF. This approach limits aperiodic SRS triggering flexibility and wastes SRS resource, especially when more than 2 UL CCs are configured. Another approach is to include the index of UL CC in RRC-configured aperiodic SRS parameter. It is more flexible to transmit aperiodic SRS on any UL CC(s) which is up to the eNB to configure suitable triggering depending on the given scenario. Sets of aperiodic SRS parameters could be CC-specific to reduce the collision probability of SRS resource. So we slightly prefer to the latter approach.   
Table 1  Examples for CC information indicated by DCI format 4 (2 configured CCs)
(a) The number of CC

	2 bits SRS request in DCI 4 for UL CC1
	The number of CC 
	 SRS on UL CC1 
	SRS on UL CC2

	00
	\
	\
	\

	01  
	1
	√
	

	10
	1
	√
	

	11
	2
	√
	√


	2 bits SRS request in DCI 4 for UL CC2
	The number of CC 
	 SRS on UL CC1 
	SRS on UL CC2

	00
	\
	\
	\

	01  
	1
	
	√

	10
	1
	
	√

	11 
	2
	√
	√


(b) The index of CC
	2 bits SRS request in DCI 4 for UL CC1
	The index of CC
	 SRS on UL CC1 
	SRS on UL CC2

	00
	
	\
	\

	01  
	#1
	√
	

	10 
	#2
	
	√

	11 
	#1&#2
	√
	√


	2 bits SRS request in DCI 4 for UL CC1
	The index of CC
	 SRS on UL CC1 
	SRS on UL CC2

	00
	
	\
	\

	01  
	#2
	
	√

	10 
	#1
	√
	

	11 
	#1&#2
	√
	√


2.3 SRS triggering via DL grants
The benefits of aperiodic SRS triggering via DL grants are shown by several companies [5, 6]. Considering that additional 1 bit is already introduced in format 0 mapped onto UE-specific search space for aperiodic triggering, it is natural to enable same function in format 1A. Besides, for CA UEs with corresponding DCI mapped onto UE-specific search space, 2 bits CQI request field is applied. As a result, at least 2 bits would be padded in DCI format 1A to align with DCI format 0 for FDD system and 1 bit for TDD system. These padding bits can be used to trigger aperiodic SRS. For FDD system, 2 bits can indicate 3 sets of SRS parameters with similar mechanism as DCI format 4. For TDD system, 1 bit can indicate 1 set of SRS parameters with similar mechanism as DCI format 0. 
3. Conclusions
Based on the discussion above, our proposals are,

· Frequency hopping of aperiodic SRS is applied only if multi-shot SRS is supported.
· The CC information, i.e. the indices of CCs, should be included in RRC-configured aperiodic SRS parameters for CA case.

· Aperiodic SRS triggering should be supported by DCI 1A, similar mechanism as DCI 4 and DCI 0 can be applied.  
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