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Introduction
Since the beginning of the SRS work item during RAN1#84b, it has been acknowledged that SRS carrier based switching will introduce an interruption time of a certain duration, depending on the terminal properties. From a RAN4 LS it was concluded that this range can be quite wide and varied from as little as 30usec and up to 900usec. In a separate contribution [1], we defined interruption classes to categorize the interruption time on a per-band basis. In this contribution we discuss the impact of the SRS switching on a release 13 SRS position symbol.   
SRS and PUCCH collision handling
Agreements
In RAN1 86b, an LS from RAN1 summarized the agreements so far. The Agreement for the position of the SRS symbol reads:
From RAN1#85 meeting:
· As defined in Rel-13, for SRS carrier based switching, the SRS transmission opportunities include:
· In at least one symbol out of up to 6 symbols in a special subframe 
· In the last symbol of a UL subframe 
· Note: from UE perspective, there may be impact on SRS transmission opportunities due to switching time depending on RAN4 input
From RAN1#86 meeting:
For possible new SRS symbol position:
· No consensus to support in Rel-14 new SRS symbol position in addition to already agreed ones.

Hence in case the special subframe is not available, only the legacy SRS position as the last symbol in the UL subframe is possible. 
Review of Release 13 Rules
In release 13[1], SRS transmission is preempted whenever PUCCH transmission of HARQ within format 2 is coinciding with SRS transmission. Aperiodic transmission (type 1 triggered SRS) is always preferred to CSI-only PUCCH transmission (PUCCH format 2 without HARQ) when they coincide in the same subframe.
For other formats, SRS is generaly dropped in favor of PUCCH HARQ transmission unless explicitly configured to do the opposite  via the AckNackSRS-SimultaneousTransmission parameter set to TRUE. However, even in that case, FDD-TDD and FDD systems will preempt SRS if it happens to coincide with a PUCCH symbol.
The parameter ackNackSRS-SimultaneousTransmission provided by higher layers determines if a UE is configured to support the transmission of HARQ-ACK on PUCCH and SRS in one subframe. If it is configured to support the transmission of HARQ-ACK on PUCCH and SRS in one subframe, then in the cell specific SRS subframes of the primary cell UE shall transmit HARQ-ACK and SR using one of the shortened PUCCH formats, where the HARQ-ACK or the SR symbol corresponding to the SRS location is punctured. Table 1 summarizes the dropping rules.

Table 1: Dropping rules
	PUCCH format
	Shortened format possible?
	UCI type
	Rule if shortened format not possible
	Rule is shortened format possible

	1
	Yes
	HARQ/SR
	SRS dropped
	Send SRS

	2
	No
	HARQ/SR/CSI
	PUCCH dropped if no HARQ transmitted and SRS trigger type 1 
	N/A

	3
	Yes
	HARQ/SR/CSI
	
	Send SRS

	4
	Yes
	HARQ/SR/CSI
	
	Send SRS

	5
	Yes
	HARQ/SR/CSI
	
	Send SRS




SRS switching vs SRS transmission
SRS carrier based switching adds two additional transition periods to the sounding procedure. First we must allow for time to switch away from the UL CC . Once SRS has been transmitted in the target CC, we also have to allow for time to return to the UL CC. The procedure is shown in figure 1 when the interruption time is under 500usec (class 2). As can be seen two slots are affected in the “from” CC. 
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figure 2: symbol dropping for Class 2 interruption.

Up to Release 13, great care has been given to secure PUCCH transmission priority when HARQ or SR transmission occur. This is done in order to preserve the DL throughput which depends on HARQ, as well as UL quality which depends on SR transmission.  When SRS is sent using carrier switching, additional measure and rules are needed to maintain the status of PUCCH priority over SRS when HARQ/SR is transmitted. As figure 2 shows, the SRS switching sounding procedures affect not only the subframe where SRS legacy position resides but also the following subframe, due to retuning time. It is therefore required to expand the rules for the UE sounding procedure to account for the subframe following sounding.  
Proposal: extend the SRS/PUCCH dropping rules from release 13 to cover not only the subframe where SRS is transmitted but also the subframe directly following SRS transmission, if the subframe also carrier PUCCH.

Conclusions
This contribution discusses the legacy dropping rules used for the UE sounding procedure and the impact from SRS carrier switching introduction to these rules. The following proposal has been made: 
Proposal: extend the SRS/PUCCH dropping rules from release 13 to cover not only the subframe where SRS is transmitted but also the subframe directly following SRS transmission, if the subframe also carrier PUCCH.
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