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1. Introduction
At RAN1#62b meeting, good progress on aperiodic SRS triggering/configuration with PUSCH grant was achieved [1], while several issues of  SRS triggering/configuration without PUSCH grant proposed in way forward [2] were still under discussion until this meeting,
· DCI Format 0 

· If the bit is activated, 1 code-point indicates whether aperiodic SRS transmission is based on parameters

· If the code-point is validated, the following is configured via the DCI Format 0 
· Baseline is no data Tx in this mode of operation

· FFS if data Tx is allowed in this mode of operation

· FFS which code-point

· FFS which/how aperiodic SRS transmission parameters are configured (e.g. carrier indication, PRB allocation, BW position, etc.)

· Target conclusion at next meeting

· Otherwise,

· Configured via RRC (a single set of parameters)
In this contribution, we share our views on details of aperiodic SRS triggering/configuration without PUSCH grant in DCI format 0.
2. A-SRS triggering/configuration in DCI 0 without PUSCH grant

To improve the efficiency of SRS resource, especially when the resource of dynamic SRS is multiplexed with existing periodic SRS, it is reasonable to configure flexible SRS parameters different from Rel-8 RRC-configured SRS resource. Though partially configuring of aperiodic SRS parameters is supported in DCI format 4 with PUSCH grant, 3 or 7 sets of RRC-configured SRS parameters can be signaled by 2 or 3 bits, the flexibility is still limited. To further reduce the collision probability and provide more triggering opportunities, it is beneficial to trigger aperiodic SRS without PUSCH grant which configures SRS parameters by PDCCH. 
In order not to increase the blind decoding attempts, it is preferable to use certain code point in DCI format 0 as the identifier to indicate whether aperiodic SRS parameters are configured by PDCCH.  It was proposed to use the combination of FH bit or/and CQI request bit as the identifier [3] at the cost of scheduling constraints of PUSCH and aperiodic CQI report. It was also proposed to use invalid code points in resource allocation filed [4][5][6]. For all typical system BW configurations, at least 8 code points of resource indication value (RIV) is reserved. A straightforward way is to use ‘all 1’ of RIV as the identifier [4][5]. However, up to 13 bits are required for 20 MHz BW case. To further save the bits, we propose to use only part of RIV bits [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.  So, we can use ‘11’ on MSB of RIV instead of ‘all 1’ to indicate that aperiodic SRS parameters are based on PDCCH rather than RRC signaling. The remaining 7 bits can be redefined for the dynamic SRS resource parameters. Then, up to 11 bits can be saved for all system BWs from 1.4 MHz to 20MHz. Fig 1 and Table 1 give examples of proposed scheme. 
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Figure 1: Structure of DCI format 0 for aperiodic SRS

Table 1 codepoints in RIV used as the identifier 
	
	1.4 MHz (5 bits)
	3MHz (7 bits)
	5MHz (9 bits)

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

	
	10 MHz (11 bits)
	15 MHz (12 bits)
	20 MHz (13 bits)

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


Notes: ‘X’ can be either 0 or 1.
As for exact aperiodic SRS parameters configured by PDCCH, the following aspects should be considered:
· Flexible SRS resource allocation for one CC, such as CS, transmission comb, frequency domain position, transmission bandwidth and frequency hopping.

· Dynamic control of SRS triggering/configuration for multiple CC case, such as indicator for different UL carriers and SRS parameter configuration for multiple CC. 
Conclusions
Based on the discussion above, our proposals are,

· Support using partial bits of RIV to indicate whether A-SRS parameter is configured by DCI format 0 without PUSCH grant.
· Support dynamic SRS parameter configuration not only for single CC but also for multiple CC case. 
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