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Introduction 
During RAN#71, a new WI has been approved to introduce SRS carrier based switching for LTE [1]. The objectives of the core part of the WI include the following:
[bookmark: OLE_LINK7]The WI is to specify enhancements for networks operating with CA. The objectives of the WI are:
· [bookmark: OLE_LINK10]To support SRS switching to and between TDD component carrier(s), where the component carriers available for SRS transmission correspond to the component carriers available for carrier aggregation of PDSCH, while the UE has fewer component carriers available for carrier aggregation of PUSCH [RAN1, RAN2, RAN4]
· Corresponding UE and eNB core requirements [RAN4].
In this contribution, based on the above objective, we describe UE RF issues related to SRS carrier based switching. 
UE RF challenges 
Impact of different TDD configurations between carriers 
When different TDD configurations are used across carriers, then due to different TDD configurations in different carriers, the UE reception and/or transmission performance may degrade in case larger number of carriers are involved in SRS carrier based switching. An example with 4 carriers are shown below. UE may decide to align the SRS transmissions in subframes of all serving cells when all the serving cells transmit in UL time resource i.e. all serving cells switch to UL subframes. For example, when different (more than one) TDD configurations are used in different carriers, the UE will always align the SRS switching in the same UL subframe in all the serving cells.  

[image: ]
In the above example: the UE may decide to only use the second subframe (i.e. subframe number #1) when switching the SRS carrier, since this is the common UL subframe for all carriers i.e. for all the configured serving cells. 
UL Power Control issues
PCMAX calculations
For SRS carrier based switching, a UE can be configured by the network node to switch to one or more carriers for SRS transmission. This can cause uncertainties in terms of configured transmitted power of the UE. There are cases when the power control parameters may not be available for any carrier since there may not be any downlink transmission on the carrier for some time. Also, the UL transmission in any other carrier may cause the configured transmitted power to become more than maximum UE output power. This can cause inefficient SRS transmission when SRS switching is used. In the worst case, the power limitation may cause the UE to drop SRS transmissions.  
The PCMAX calculations with SRS switching needs to be understood further. 
Different power control parameters for different carriers
It may be the case that, there are no UL transmission in any carrier when SRS switching will be done to that carrier, thus UL power control parameters may not be available for this carrier at that instance of time. Since a carrier on which SRS carrier based switching is performed can be in a spectrum which is very different than the current spectrum, thus the power control parameters will be very different. 
Moreover, due to different MPR/A-MPR requirements in different carriers, the final output power levels can be very different. This can create challenges for UL power control adjustments.
UL power control accuracy
As we have shown in our companion contribution [2], we can have a scenario where SRS carrier based switching can be performed on up to 4 carriers considering Rel-14 CA combinations. In this case, the SRS carrier based switching may need to be done quite frequently. 
There is an additional UE power control tolerance issue which is described here. In [3], absolute and relative power tolerance are defined to control the UL transmit power quality. Absolute power tolerance is the ability of the UE transmitter to set its initial output power to a specific value for the first sub-frame at the start of a contiguous transmission or non-contiguous transmission with a transmission gap larger than 20ms. The absolute power tolerance is ± 9.0 dB in normal conditions and ± 12.0 dB in extreme conditions and applies over the power range bounded by the Maximum output power and the Minimum output power. The relative power tolerance is the ability of the UE transmitter to set its output power in a target sub-frame relatively to the power of the most recently transmitted reference sub-frame if the transmission gap between these sub-frames is ≤ 20 ms.
For achieving UL power control accuracy, it is desired to transmit consecutive SRS transmission with a transmission gap less than 20ms. In that case, relative power levels can be used. As mentioned earlier, with larger number of carriers to switching in-between, if the above 20ms requirement needs to be met, then we need to perform SRS switching quite frequently. In that case, the DL transmissions will be interrupted very frequently, which will result in loss of DL capacity. 
One alternative is to increase the transmission gap for being able to apply relative power control tolerance in UL from 20ms to a higher number. As an example: this can be a function of number of carriers where SRS switching happens.  


Conclusion
In this paper, we presented a number of UE challenges when SRS carrier based switching is used for TDD carriers. 
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Example with 4 carriers, using three different FS2 TDD configurations.
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