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1 Introduction
The discussion on SRS Carrier based Switching for LTE [1] was initiated in RAN1#84. At the RAN1#85 meeting, how to handle the collsion between SRS transmission on one CC and PUCCH/PUSCH transmission in other CCs was further discussed. The agreements made in that context of are as follows [2]: 
	· To handle collision due to SRS carrier-based switching

· Define priority/dropping rules by taking into account the factors including periodic/aperiodic SRS type, channel/UCI type, and PCell/SCell type

· Rel-13 collision handling rules between SRS and other UL transmissions as baseline, taking into account switching time based on input from RAN4

· Details FFS

· FFS shortened PUSCH format and possible mechanisms to mitigate the effect of puncturing (e.g. power control, different beta value for UCI).

· FFS approaches to help avoid collision, e.g.,

· Introduction of different HARQ timing (e.g. by introduction of HARQ reference subframes)

· Introduction of flexible A-SRS transmission timing

· Group DCI for A-SRS triggering


In this contribution, we consider further details for collision handling of SRS carrier-based switching. How to efficiently configure and trigger SRS transmission are discussed in our companion contributions [3] and [4].  
2. Discussion
2.1 Priority rule  
In Rel-13 carrier aggregation, when power limitation occurs at the UE, PUCCH is prioritized over PUSCH, and PUSCH carrying UCI is prioritized over PUSCH without UCI.  In addition, SRS is dropped when it collides with PUSCH or PUCCH in the same symbol across different CCs in case of power limitation. We think the Rel-13 priority rules can be fully reused for SRS transmission on DL-only CC.   
Proposal 1: Reuse Rel-13 SRS collision handling rule for cells without configured PUCCH/PUSCH transmissions. 
2.2 Collision avoidance 
Mechanisms to reduce the probability of collision between PUCCH and SRS should be considered to avoid excessive SRS dropping. 
One straightforward way to circumvent the collision problem is to introduce a reference PDSCH HARQ timing for UE enabled with SRS CC switching. Similarly to eIMTA, a reference UL/DL configuration can be provided by higher layers to determine the HARQ timing of PDSCH. To avoid collisions, SRS transmissions can be further confined to a subset of UL subframes that are not used for UCI transmissions. 
Figure 1 illustrates an SRS CC-based switching example with two CCs, where UL/DL configuration #2 is configured as DL reference configuration to determine the DL HARQ timing on both PCC and SCC. The UL/DL configuration #1 is broadcasted in SIB1 on PCC for legacy UEs and possibily used for PUSCH scheduling timing for UEs configured with SRS CC-based switching. As illustrated in Figure 1, subframes #3 and #8 in each radio frame on PCC are not used for HARQ-ACK transmission in accordance with the reference UL/DL configuration #1and generate a collision-free pattern for SRS CC-based switching. Futhermore, SRS transmission on SCC may be limited to subframes #3 and #8 to avoid collision between SRS and UCI transmission. 
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Figure 1: Collision avoidance between UCI and SRS transmission

Two more deisgn alternatives exist, either by introducing a flexibile A-SRS transmission timing or defining a group DCI for A-SRS triggering [3]. The flexible A-SRS transmission timing in the former option can be either predefined or applied with a dynamic offset in order to avoid the UL subframes in which HARQ-ACK may be transmitted. This  approach may pose some restrictions on PDSCH scheduling in order to support SRS transmission on the DL-only CC and eventually leads to DL throughput performance loss. Considering that the main purpose of SRS CC-based switching is to increase the DL peak data rate through leveraging accurate SRS-based link adaptation, DL scheduling limitations in a part of the DL subframes would somewhat defeat this purpose. Regarding the latter option (define a group DCI for A-SRS triggering), we do not see a clear need for introducing a group DCI to address the collision issue. We think it is sufficient to avoid the collision between SRS and PUCCH by using UpPTS in addition to the reference UL/DL configuration. 
Proposal 2: Introduce a reference UL/DL configuration for HARQ timing to avoid collision between SRS and UCI  transmission.
2.3 Puncturing 
In the case of large interruption time, e.g., 900 us [4], a simple way is to reserve one subframe for SRS switching across CCs. However, in the case of small interruption time, e.g., 2 or 3 symbols, it is worth utilizing punctured PUSCH formats to increase the peak data rate. To mitigate the performance impact, different power control parameters can be configured for the shortened PUSCH transmission. In addition, the punctured PUSCH format may be configured in a UE-specific manner subject to the UE capability of RF switching.
Proposal 3: Support punctured PUSCH formats with independent power control configuration for SRS CC-based switching.     
3. Conclusions
In this document, we present SRS collision handling mechanisms for operation with SRS CC-based switching. 
Based on the paper discussion, we propose the following for SRS collision handling: 

Proposal 1: Reuse Rel-13 SRS collision handling rule for cells without configured PUCCH/PUSCH transmissions.
Proposal 2: Introduce a reference UL/DL configuration for HARQ timing to avoid collision between SRS and UCI  transmission.

Proposal 3: Support punctured PUSCH formats with independent power control configuration for SRS CC-based switching.
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