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1 Introduction

When switching carriers to transmit SRS in a non-CA carrier, SRS timing and power settings must be established in the target carrier. Without a control channel (or a data channel with control elements), the system lacks of a reference to which it can offset the power and timing settings for SRS. In this paper, we give our consideration on these aspects. 
2 Discussion
The purpose of transmitting SRS on a non-CA UL CC is s to be able to estimate in the eNB the corresponding precoder to use for scheduling in DL. Estimating the channel quality in itself is potentially doable; it would however require that the interference conditions are the same in UL and DL. For FS2 this assumption cannot be made as specific occasions in time are used for either DL or UL. For FS3 however such an assumption can potentially be made as at any given time the transmission can be either in UL or DL. In order to be able to derive the uplink channel properties, the eNB does not need to know the transmitted power by the UE. It would however require the eNB to be able to do power control on the SRS, in order to be able to demodulate correspondingly well. For the case that the eNB does not rely on CQI feedback from the UE to estimate the DL channel quality, the eNB would need to know what the corresponding transmit power from the UE is to be able to estimate this from the UE. However, given that CQI feedback is available it would be sufficient to rely on that. 
In principle CA is not different from single carrier when it comes to power control. The basis for the SRS power control is the PUSCH power control. 
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To support SRS based carrier switching a minimum approach on how to adapt the power control should be chosen. For each carrier that only operates SRS based carrier switching, it is therefore proposed to signaled the following RRC parameters
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Proposal
· To support power control for SRS on a carrier that only support SRS transmissions, the following RRC parameters are configurable

· 
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To be able to run closed loop power control for the SRS-only carriers there is a need to support the possibilities to send TPC command bits. For UL CA capable carriers the TPC command is the PUSCH TPC bits. The straight forward extension is to allow this to include one or two bits in the DL DCI from which DL scheduling for the pair UL cell is taking place. In particular the TPC bits for SRS can be part of the aperiodic SRS triggering set configuration. 

Proposal

· Extend the DL DCI message with a field of two bits that delivers TPC bits to  its pair UL carrier which only supports SRS transmissions
The final aspect to consider is how to initialize the carrier that supports only SRS transmissions. There are mainly two aspects to consider here. The first one is the related initial timing advance to utilize and the second one is the initial power control setting used. 

There are two approaches in principle to consider. The first one is that it is possible to transmit PRACH on an carrier supporting SRS only transmission and the second approach is that such a carrier can be grouped together with within the same TAG with UL CA carrier. It is clear that the complexity to support the first approach is significantly greater than the second approach. Further the most robust manner of operation is to assume that there is an UL CA carrier available in the same TAG. This further gives the possibilities to have an up to date TA always. As described in [1], one of the more likely operational modes of SRS based carrier switching is very seldom transmissions in time and for such use case it is good to rely on TA from another carrier that is more frequently used. The initial setting of the closed loop power control in such case would follow the procedure from CA for a carrier which is initialized in the same TAG, i.e. 
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Proposal

· PRACH support on an SRS-only carrier is not specified

· The closed loop power control is initiated as 
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· An SRS only carrier needs to be part of an TAG which contains an UL CA carrier
3 Conclusion

In this contribution we discuss SRS transmission on TDD CCs without PUSCH and propose the following:

· To support power control for SRS on a carrier that only support SRS transmissions the following RRC parameters are configurable

· 
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· Extend the DL DCI message with a field of two bits that delivers TPC bits its pair UL carrier which only supports SRS transmissions
· PRACH support on an SRS-only carrier is not specified

· The closed loop power control is initiated as 
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· An SRS only carrier needs to be part of an TAG which contains an UL CA carrier
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