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Background

In Rel-14, SRS Carrier based switching was introduce to enable UEs to sound (transmit SRS) in CC for which the UE is not configured with UL CA. The typical operation implies an interruption of transmission in the source carrier CC1, retuning to the target carrier CC2, transmitting SRS in CC2, and retuning back to CC1.

During the Rel-14 WI, it was usually assumed that the operation of switching is independent among carriers. For example, if we are configured with CC1/CC2 in UL CA, we can switch CC1CC3 without affecting the transmission of CC2. In this contribution, we show some examples on which this independence does not hold, and propose some potential solutions to the RAN1 specification to cover this problem.


Shared RF architecture
During the WI phase, the architecture assumed in RAN1 is the one shown in Figure 1. In this architecture, the different CCs have separate PA, and switching CC1 to a different frequency implies changing the settings of the PA and retuning the LO to a new frequency. Note that under this architecture, CC2 transmission remains unaffected.



Figure 1 Separate PA for CC1 and CC2



In some other cases, however, the PA may be shared among different CCs. One particular case of interest for this architecture is that of intra-band contiguous UL CA, in which the UE will generate a wideband signal that will be upconverted and amplified together. Note that the requirements for intraband UL CA were obtained in RAN4 based on this single PA architecture. Under this architecture, the switching of CC1 to CC3 would also affect the transmission of CC2, since they are sharing the same PA. We denote CC2 as a victim carrier of the switching from CC1 to CC3.



Figure 2 Same PA for CC1/CC2

Observation 1: For some cases (especially for intra-band UL CA) the PA is shared among different CC.

Observation 2: If two carriers (CC1 and CC2) share the same PA, switching from CC1 to transmit SRS in CC3 will create interruption in CC2.

Possible solutions
The current specification does not capture the impact of shared PA in SRS switching. In the following, we propose a few solutions for this problem.

1.1. Identification of affected band combinations
The first step in determining a solution is to identify the band combinations in which this issue will happen. This identification can be:
· Implicit: For example, for intra-band CA it can be assumed that the CC share the same PA.
· Explicit: For each band combination, the UE indicates which bands share the same PA.

For simplicity, and also given that it the same PA architecture is mapping almost 1-to-1 to intra-band CA, we propose implicit determination to be adopted.

Proposal 1: For multiple CC aggregated in intra-band UL CA, it is assumed that they share the same PA.


1.2. Collision handling
With the previous considerations, and when switching to CC3, the UE needs to take into account not only the collision with transmissions in CC1 but also in the victim carrier CC2. There are multiple ways in which this collision can be handled, in the following we propose two alternative solutions to solve this problem:
· Assume no collisions: Keep all previous collision rules between CC1 and CC3, but add a clarification to the specification saying that the UE is not expected to transmit in CC2 while switching CC1 to CC3.
· Joint collision handling: In the current specification there are rules defined as how to drop SRS/other transmissions when SRS switching. For example, if HARQ-ACK is transmitted in CC1, then the UE does not switch to CC3 to transmit SRS. We can extend this framework also to the victim CC, i.e. if HARQ-ACK is transmitted in CC2 then the UE should not switch CC1 to CC3.

Proposal 2: Adopt one of the following solutions for the cases of collision between SRS switching and victim CC:
· Option 1: Assume no transmission in victim CC
· Option 2: Extend collision rules to victim CC (i.e., the transmission of SRS depends on the information transmitted in the source CC and the victim CC).

Summary of proposals
In this contribution we present an issue with SRS carrier based switching when configured with UL CA where multiple CC share the same PA. We made the following observations and proposals:

Observation 1: For some cases (especially for intra-band UL CA) the PA is shared among different CC.

Observation 2: If two carriers (CC1 and CC2) share the same PA, switching from CC1 to transmit SRS in CC3 will create interruption in CC2.

Proposal 1: For multiple CC aggregated in intra-band UL CA, it is assumed that they share the same PA.

Proposal 2: Adopt one of the following solutions for the cases of collision between SRS switching and victim CC:
· Option 1: Assume no transmission in victim CC
· Option 2: Extend collision rules to victim CC (i.e., the transmission of SRS depends on the information transmitted in the source CC and the victim CC).
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