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Introduction
In RAN1#85, following agreements were made on SRS transmission opportunities: 
Agreement:
· 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
· FFS whether or not to further allow more symbol positions for SRS transmissions on a switching-to carrier in special subframes, UL subframes and/or after the control region in MBSFN subframes

In this contribution we further discuss SRS carrier based switching keeping in mind the conclusions made in RAN4#79 on SRS carrier switching interruption time.
Discussion  
In RAN4#79, RF switching time in conjunction with SRS carrier switching was discussed and following agreements were made:
Given that the RF switching time may have some dependency on the CA scenarios and UE implementation, RAN4 agrees that the RF switching time can be defined in the following values:
· [<100] us 
· [100] us
· 200 us
· 300 us
· 500 us
· 900 us
There are ranges of values defined for required RF switching time, considering these values we discuss their impact on potential solutions. 
Special subframe
Figure 1 shows different configurations of special subframe to support different requirements on RF switching time.
 
a) special subframe configuration 5                            b)special subframe configuration 9
Figures a) and b) show examples of SRS carrier switching within special subframe where the required RF switching time is 300us or less. Without sacrificing sub-sequent subframe, it provides cleaner solution for SRS carrier based switching.


c) supporting 500us RF switching time in special subframe
Figure c) shows a special subframe configuration to support 500us RF switching time requirement. In this scenario, it is not possible to complete switch-in and switch-out within special subframe however for all UL/DL subframe configurations the subframe following special subframe is always UL subframe.

d) supporting 900us RF switching time in special subframe
Figure 1, SRS carrier based switching in special subframe
Figure d) provides an example of how to support 900us RF switching time, the UE starts switching to another carrier at the beginning of special subframe without receiving DwPTS. There will be some loss of DL throughput due to unusable DwPTS however it is still better than sacrificing whole subframe as in figure 2. 

Normal subframe
Figure 2 depicts two consecutive subframes, where the last symbol on subframe n is used for SRS transmission. No matter what is the required RF switching time defined in RAN4 the subframe n+1 is not usable for the UE since it cannot receive PDCCH. Most useful scenario of SRS carrier based switching is DL heavy scenario where channel reciprocity can be utilized to improve DL throughput. In such a scenario, it can be envisioned that it is less likely there are two consecutive UL subframes thus the subframe n+1 in figure 3 is most likely to be DL subframe. 


Figure 2, SRS transmission on last symbol of UL subframe

New SRS subframe
It is FFS in RAN1#85 whether or not to further allow more symbol positions for SRS transmissions, in figure 3 we present an example of new SRS subframe where SRS symbol is located on first symbol of second slot of UL subframe (subframe n). For the scenario where the required RF switching time is 900us, it doesn’t make sense to move the SRS symbol in the middle of UL subframe. Figure 3 shows an example of SRS subframe where required RF switching time is 500us, in this scenario the UE cannot receive subframe n+1 since PDCCH is not receivable. For the scenarios where the required RF switching time is 300us or less, the need for designing new SRS subframe is less significant as SRS switching can be done in special subframe.


Figure 3, example of SRS subframe

Conclusions
In this contribution, we discussed SRS carrier based switching considering the range of values of RF switching time. From the discussion, it can be observed that the need for designing new SRS subframe is less significant. SRS switching in normal UL subframe would impact reception on following subframe. SRS switching in special  subframe fulfills different RF switching time requirements. Thus we propose:
Proposal: SRS carrier based switching is allowed in special subframe only.  
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