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Introduction
This work item provides mechanisms for user equipment (UE) with limited or no uplink (UL) carrier aggregation (CA) capability to perform switching to a time division duplex (TDD) secondary component carrier (i.e., secondary cell or SCell) for sounding reference signal (SRS) transmission without PUCCH/PUSCH configured on that carrier. This improves downlink (DL) performance by exploiting DL/UL channel reciprocity on that carrier, and is useful for a UE supporting aggregating more DL carriers than UL carrier(s).
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Description
A CA-capable UE can receive simultaneously on a number of component carriers (CCs) in DL, but in general the UE can transmit simultaneously on only a much smaller number  of carriers in UL (typically one) for the transmissions of physical uplink control channel (PUCCH), physical uplink shared channel (PUSCH), and SRS. For this reason, before Release 14, a TDD CC of the UE may be configured as a DL-only CC and not have corresponding SRS in UL (which may be referred to as PUSCH-less TDD CC), and hence DL beamforming on this CC cannot exploit channel reciprocity based on sounding. To improve the DL beamforming performance, support for SRS transmissions on all configured TDD CCs, including on PUSCH-less TDD CCs, is allowed in Release 14 via the introduction of SRS switching, while ensuring that the UE’s UL CA capability is not exceeded at any point in time. In addition to the configuration of PUCCH/PUSCH/SRS on CCs with full UL, the network also configures SRS on PUSCH-less TDD CCs. When such SRS needs to be transmitted, the UE temporarily suspends the UL transmission on a CC configured with PUSCH, switches to a PUSCH-less TDD CC, transmits SRS on the CC, and then switches back, as shown in Figure 1.
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(a) SRS switching and transmission on a TDD PUSCH-less CC in a special subframe
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(b) SRS switching and transmission on a TDD PUSCH-less CC in an UL subframe
Figure 1. Illustration of SRS carrier-based switching
The following components are specified to support the SRS switching feature.  
Configuration of SRS on possibly all TDD CCs: SRS can be configured on possibly all TDD CCs. Each “switching-to” CC (a PUSCH-less TDD CC) is configured with a “switching-from” CC with full UL. The “switching-from” CC can be a TDD CC or a FDD CC, and it suspends its transmission when the “switching-to” CC is transmitting.
Power control of SRS: New power control formulas are introduced so that the UE can set SRS power without referring to PUSCH. The higher layers configure open-loop power control parameters for SRS transmission, and the physical layer signals transmit power control (TPC) command for closed-loop SRS power control. The TPC command is sent in a new group downlink control information (DCI) called format 3B. 
Timing advance (TA) of SRS: SRS TA needs to be determined for each “switching-to” CC. This CC first shall be configured with a TA group (TAG). If TA is not available for a TAG with all PUSCH-less TDD CCs, then a non-contention based random access procedure needs to be performed, which also requires the UE to switch from a CC with PUSCH to a PUSCH-less CC for transmitting random access preamble. After the TA is acquired, TA command can provide finer adjustment of the SRS TA.
Periodic SRS and aperiodic SRS: Periodic SRS and aperiodic SRS can be configured on a PUSCH-less CC. The configurations and operations are generally similar to those for legacy SRS but with the additions that the “switching-from” CC needs to be configured and SRS switching needs to be performed. In addition, aperiodic SRS transmission on a PUSCH-less CC can be triggered by DCI format 3B. 
RF retuning for SRS switching: A UE may need to perform RF retuning for switching among two CCs. This feature supports UEs with RF retuning time in the range of {0, 0.5, 1, 1.5, …, 6.5, 7} OFDM symbol durations. The RF retuning time is part of UE capability and is reported to the network.
Collision handling: SRS switching can cause collision to other transmission/reception operations. Priority/dropping rules are defined so that higher priority operations are kept and lower priority ones are dropped. In cases when SRS switching may constantly collide with ACK/NACK, the network may also configure the UE with modified ACK/NACK timing and/or flexible SRS switching so that the SRS switching and ACK/NACK transmission do not overlap in time, avoiding the collision.
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