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1 Introduction
 In the RAN1 #89 meeting, the following was agreed for NR multiple carriers operation [1]: 
	Agreements: 

· Support SRS fast switching among N uplink carriers
· The number of M uplink carriers supported by the UE for simultaneous transmission can be smaller than N
· Note: M can be 1 or larger depending on UE capability
· FFS: potential restrictions (e.g., on combination of different numerology, on combination of different frequency bands)


In this contribution, we present our views on the potential aspects that needs to be considered for the design of SRS fast switching.  
2. Discussion
The main motivation for support of SRS fast switching is to enable SRS transmission on carriers where UE does not transmit PUSCH. This feature makes the fast DL link adaptation and beamforming possible by exploiting channel reciprocity.
A primary consideration for SRS CC-based fast switching in NR is the interruption time due to RF switching. In LTE, a set of switching times were defined, including <0, 0.5, 1, 1.5, 2, 2.5, 3, 3.5, 4, 5, 5.5, 6, 6.5, 7> OFDM symbol(s) for LTE SRS CC-based switching, which is reported as part of UE capability. Unlike LTE carriers, NR carriers can use different numerologies. To reuse the values defined in LTE, a reference numerology of 15 kHz can be defined for switching time report for NR.

Propsoal 1: 

· Reuse the switching time sets defined in LTE for switching time report and the OFDM duration corresponding to the reference numerology of 15 kHz.   
A second consideration is how to initialize the SRS carrier with regard to timing advance and transmission power setting. If the SRS CC can be grouped together within a same TAG with UL CA carrier, there is no need for TA support for this SRS CC; Otherwise, contention-free random access on the SRS NR CCs can be used for acquisition of UL timing and to obtain the initial SRS transmission power. 

Proposal 2: 
· Use the contention-free RA procedure for acquisition of initial UL transmission timing for SRS CC in NR. 
NR supports three types of SRS transmissions i.e. periodic, semi-persistent and aperiodic SRS transmissions. These mechanisms should be extended to SRS CCs. For P-SRS and semi-persistent SRS transmissions, the configuration of SRS transmission parameters can be the same as normal UL CC while ensuring that simultaneous SRS transmissions in SRS CCs do not exceeds the UL CA capability of a UE. Some additioinal considerations are needed to support triggering of A-SRS transmissions on SRS CCs.   

Proposal 3: 
· NR supports periodic, semi-persistent, and aperiodic SRS transmissions on SRS CCs. 
Due to lack of UL grant for scheduling of PUSCH on the SRS CC, A-SRS triggering is limited to DL assignments. In LTE Rel-14, a group DCI format, i.e. DCI format 3B was additionally defined for A-SRS triggering to solve the collision problem between HARQ-ACK and SRS transmissions due to the fixed HARQ-ACK feedback timing of PDSCH. Unlike LTE, NR supports a flexible HARQ-ACK timing indication mechaism and hence the transmission of HARQ-ACK and SRS should not be a issue. One potential usage of this group DCI format is to convey power control commands for P-SRS and semi-static SRS transmissions on SRS CCs for one or multiple UEs. If a group DCI format is not introduced for NR, some additional flexibilities may need to be further considered for A-SRS request field in DL DCI format, e.g., by defining 2-bit field to enable across-carrier SRS triggering.  
Proposal 4:  
· Introduce the A-SRS request field in the DL DCI format. 

· FFS on introduding a group DCI format.   
3. Conclusions
In this contribution, we provides our views on the design aspects to enable SRS fast switching. Our proposals are as follows: 
Propsoal 1: 

· Reuse the switching time sets defined in LTE for switching time report and the OFDM duration corresponds to the reference numerology of 15 kHz.   
Proposal 2: 
· Use the contention-free RACH procedure for acquisition of initial UL transmission timing for SRS CC in NR. 
Proposal 3: 
· Supports the periodic, semi-persistent and aperiodic SRS transmissions on SRS CCs. 
Proposal 4:  
· Introduce the A-SRS request field in the DL DCI format. 

· FFS on introduding a group DCI format.   
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