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1. Introduction
In RAN#71 a new work item (WI) named SRS Carrier Based Switching for LTE [1] was introduced. The objective of this WI is to support SRS transmission in CC with no UL transmission. In this contribution we present our views on the specification impact of SRS switching.

2. General signaling structure
The configuration of SRS in carriers with only downlink reception should follow the general principles of carrier aggregation. For example, activation/deactivation of SRS in a CC with no PUSCH transmission should be performed following the CA signalling structure. Power control, timing advance group (TAG) configuration and timing advance (TA) commands should also be supported for SRS CC.
Proposal 1: Follow similar principles as CA operation: support power control, TAG configuration, TA, activation/deactivation.
Before the initial SRS transmission in a DL only carrier, the UE needs to receive initial commands to set the TA and transmit power to the correct values. If these values are not properly set, the SRS transmission may result in interference to another UEs due to timing errors and power offsets. To enable these initial adjustments, the eNB has to obtain the timing and received power in the corresponding CC via PRACH. As the SRS configuration is performed after a UE is in connected mode, the PRACH transmission can be performed in a non-contention manner. The PRACH transmission in the CC has to follow similar constraints as the SRS transmission pointed in [2], i.e., the PRACH transmission has to be TDM with transmission in other CC following the CA capabilities of the UE. For example, if a UE supports only one uplink CC, the transmission of PRACH in a given set of subframes cannot overlap with PUSCH/PUCCH/SRS transmission in any other carrier. Some additional constraints may be introduced due to the necessary time to switch between CC.
Proposal 2: Support non-contention based PRACH for an SRS CC.
3. SRS configuration and triggering
Both aperiodic and periodic SRS transmission are supported in current LTE. These mechanisms should be extended to SRS carrier based switching. Periodic SRS can be easily supported by issuing the corresponding RRC command for the target CC. Aperiodic SRS may require some additional changes to support triggering of SRS on non-paired CC. For example, a UE is not expected to receive uplink grants for the target CC, so SRS cannot be triggered by DCI 0/4. 
Instead, SRS should be triggered by downlink grants for non-paired CC. This requires minimum specification change, as the UE is already monitoring downlink grants for this CC and SRS triggering is already supported in some of the existing DCI formats, i.e., DCI formats 1A, 2B, 2C, and 2D. For Rel-14, and for the purpose of SRS triggering in non-paired CC, we propose to add the SRS trigger field to all downlink grant formats. These grants can be sent in the same CC (self-carrier scheduled) or in a different CC (cross-carrier scheduled).
Proposal 3: Support both periodic and aperiodic SRS.
Proposal 4: Aperiodic SRS is triggered by a downlink grant for all downlink transmission modes.
Proposal 5: Support same-carrier and cross-carrier SRS triggers.

4. Additional details
In general, the transmission of SRS in a given CC imposes a constraint on transmissions in other CC. For example, if a UE capability supports only one UL CC, the transmission of SRS in a carrier blocks any other uplink transmission at the same time. Thus, prioritization and dropping rules for SRS and other channels should be defined.
Proposal 6: Define prioritization rules among different CC and channels in case of collision.
In some cases, a UE transmitting SRS in a CC might experience a very low SNR condition resulting in RLF. In such a case, the UE should stop transmitting SRS (if configured with periodic transmissions, for example), since there is no guarantee that the eNB would receive the sounding signal correctly. We propose to support RLF in non-paired CC with SRS transmission configured.  In case RLF is detected for the CC in which SRS is configured, the UE should stop transmitting SRS. RAN2 should decide if RLF in this CC should trigger a report from the UE to the eNB.
Proposal 7: In case of RLF in a SRS CC, the UE should stop SRS transmission in that CC.

5. Summary
In this contribution, we presented our views on several aspects on the specification impact of SRS switching. The following are proposed:
Proposal 1: Follow similar principles as CA operation: support power control, TAG configuration, TA, activation/deactivation.
Proposal 2: Support non-contention based PRACH for an SRS CC.
Proposal 3: Support both periodic and aperiodic SRS.
Proposal 4: Aperiodic SRS is triggered by a downlink grant for all downlink transmission modes.
Proposal 5: Support same-carrier and cross-carrier SRS triggers.
Proposal 6: Define prioritization rules among different CC and channels in case of collision.
Proposal 7: In case of RLF in a SRS CC, the UE should stop SRS transmission in that CC.
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