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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 UL PC accuracy issue related to SRS carrier based switching. 
UL power control accuracy
As we have shown in our companion contribution [2], we have a typical arrangement with 5DL CA and 2UL (or more UL) CA transmission in Figure 1. This example shows a 5DL CA together with 2 UL CA, where one UL is fixed in the Pcell and the SRS switching is done on one of the SCells. So, at any point of time, it’s a 2UL CA combination. The same example scenario an also be shown with other numbers aggregated CCs in DL and UL respectively. 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.
[image: ]
[bookmark: _Ref449616840]Figure 1 An example configuration with 5DL CA and 2 UL CA for SRS carrier based switching
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.  

Using the above example, if we have 4 carriers on which the SRS carrier based switching should happen, then depending on the periodicity of the switching, we should redefine the transmission gap requirement for application relative UL power control parameters. An example is shown below: 
	
	Example parameter sets

	
	Example 1
	Example 2
	Example 3
	Example 4

	Number of carriers on which the SRS carrier based switching should happen
	2
	4
	2
	4

	Periodicity of the switching (also provides the periodicity of the interruptions)
	5ms
	5ms
	10ms
	10ms

	Transmission gap required for application of relative power control parameters
	10ms
	20ms
	20ms
	40ms



As seen from the above table, when SRS switching periodicy is 5ms, then we may not need to change the UL PC accuracy requirements, however, this also means that, there will be an interruption all DL reception in every 5ms. Even for reasonable interruption requirements at the UE (e.g. <250µs), this could mean that, the SRS switching cannot be done so frequently.
From reasonable SRS switching periodicity point of view, 10ms could be a good number. In that case, we will need at least 40ms of transmission gap for any carrier when at least 4 carriers are involved in switching.  
For future, when we consider up to 32CCs, then we may need higher transmission gaps. However, increasing the gap higher than 40ms could become prohibitive, since the UL conditions may change such that relative PC parameters cannot be used in any case. One possible solution could be to transmit multiple SRS signals from the same UE in the same symbol.

Summary
Based on the discussions in this paper, 40ms transmission gap between two transmission of an SRS only carrier can be specified for application of relative power control parameters. 
Based on this understanding, we proposed a CR in [4] 
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