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Introduction
In the case when UE is in CA with TDD and FDD, depending on the UE architecture, some of the TDD and FDD bands could share some front-end components. So, when TDD Tx needs to switch antennas, to support SRS switching, it could cause a disturbance to FDD Rx as the switching is not time aligned to a slot or a sub-frame boundary. When the antennas switch, it could cause an abrupt phase and/or amplitude jump based on the difference in the channel conditions between the two antennas. This will result in increased BLER in FDD RX and this paper lists the details of the problem and potential solutions. 

Discussion
Figure [1], shows an example of a typical FE architecture of a UE designed to support CA between FDD and TDD. In the figure, the FDD duplexer and TDD filter are designed together as a combined filter which has a single output to the antenna port. All the FE components, SW A in the figure below, after this filter are now shared between these TDD and FDD bands. 
[image: ]
Figure 1: Example FE architecture with FDD and TDD sharing some of the FE components
When TDD Tx is active, SRS switching across antenna ports can be scheduled. When Tx for TDD switches antennas, by changing the position of SW A in the above figure, it causes antenna switching for FDD Rx as well. Since SRS is the last symbol of a sub-frame and due to timing advance (i.e., the difference between TDD Tx and FDD Rx), the disturbance for FDD Rx can be quite large. Figure [2] illustrates the timing of phase change for some FDD Rx symbols due to TDD SRS antenna switching. 

[image: ]
Figure 2: FDD Rx is lagging TDD Tx


Problem: 
Whenever TDD Tx is active on a UE in FDD+TDD CA, and TDD SRS switching is executed, it causes abrupt phase and/or amplitude changes on FDD Rx (a glitch in FDD Rx). It could happen in the middle of subframe as shown in figure [2]. The degree of phase and/or amplitude change is dependent on the delta in channel conditions between the two antennas. This abrupt phase change can cause an increased BLER and hence throughput hit on FDD Rx in the subframes colliding with TDD Tx SRS switching. 
Proposal 1: 
1. UE to report to eNB the list of FDD bands that could exhibit this issue with a given TDD band when TDD Tx executes SRS switching. 
2. With this information, the eNB could reduce the degradation in performance as mentioned below (but not limiting to) with proper scheduling of:
a. Avoid DL scheduling in the collision subframes.
b. Reduce the periodicity of SRS switching. 
c. Schedule a shorter TTI in the collision subframes for UEs that support sTTI.
d. Schedule a modulation scheme or data pattern that is more robust to loosing those symbols. 
3. UE performance to be met only in the FDD Rx TTIs without this glitch. 
Proposal 2: 
RAN4 to send an LS to RAN2/RAN1 to suggest the above proposal. 
Conclusion
In this paper, a problem for FDD DL has been identified when a UE executes SRS switching for TDD bands while it’s in CA with some FDD bands. A proposal to address the issue has been mentioned above along with ways to further improve performance with appropriate eNB scheduling. 
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