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1 Introduction
At RAN #71 the work item in [1] was agreed. The objective of the work item is cited below:
The WI is to specify enhancements for networks operating with CA. The objectives of the WI are:
· To support SRS switching to and between TDD component carrier(s), where the component carriers available for SRS transmission correspond to the component carriers available for carrier aggregation of PDSCH, while the UE has fewer component carriers available for carrier aggregation of PUSCH [RAN1, RAN2, RAN4]
· Corresponding UE and eNB core requirements [RAN4].
In this contribution we focus on the specification impact of SRS carrier based switching for frame structure 2 and 3. Given that the interruption time is currently not defined by RAN4 it is difficult to provide a consistent design as the required interruption time will impact the design in many different cases. Hence in the following we look at two cases. In the first case, the interruption time is in the order of ms while in the second case it is in the order of 100 or 10ths of µs. For the second case the first assumption is that the interruption time is in the order of several 10ths of µs, i.e. that it fits within one OFDM symbol. If the interruption time goes beyond one OFDM symbol then the additional specification impact for this is pointed out. Another assumption made in the following analysis is that the SRS carrier switching does not impact the DL reception.
2 Discussion
Before going into details of the specification impact of SRS carrier based switching. The assumption that DL reception is not affected by the SRS carrier based switching should be considered in light of operating different UL/DL configuration when using CA and not changing the corresponding behavior. In the remaining part of the paper we analyze different aspect of the SRS based carrier switching.
In [2] we discuss the aspect whether or not there is need to have prioritization between different Tx chains when determining which Tx chain to switch. This we foresee will have some RAN1 impact as we see that some form of prioritization between carriers and some form of group may be needed to be specified in the end. However some feedback before concluding this discussion may be needed from RAN4, mainly on the interruption time.
Proposal:
· Study priority rules for which carries to switch for a given SRS transmission a given carrier. Consider further to limit the switching within a given group of carriers. 
A related aspect is the case when an SRS transmission collides or is adjacent to PUSCH, PUCCH or PRACH transmission. This may require some changes to these channels as for example if some form of shortened PUSCH or PUCCH formats are introduced to handle a collision or adjacent transmission of SRS on an different carrier. The exact impact however on the different channels is very specific to the interruption time and detailed design needs therefore to await feedback from RAN4. 
Proposal
· Study whether or not some form of shortening of some of the UL channels maybe needed due to collision or adjacent transmission of SRS. 

· Detailed impact should await RAN4 feedback on the interruption time.
Another aspect to consider is power control for the SRS transmission on carrier where there is no other transmission than SRS. The current SRS closed loop follows the PUSCH power control but in that case there will be no specific PUSCH grants for such a carrier. So a solution to provide power control commands to the carriers only used for SRS transmissions would be needed. 

Proposal

· Study how to support power control commands for UL carriers that only support SRS transmissions.
There are some general difference between frame structure 2 and 3, i.e. for example the presence of UpPTS and the need for LBT. One possibility for frame structure 2 is to limit the SRS transmission to only UpPTS, the motivation to such a limitation could for example be if only carriers utilizing FS2 is aggregated and that the UpPTS are aligned and the interruption time is rather large between carriers. 
Proposal

· Study whether there are benefits with limiting the SRS transmission possible for SRS carrier based switching to UpPTS for frame structure 2. 

Within the Rel-13 work item on EB/FD-MIMO four symbols of UpPTS was introduced for the purpose of supporting SRS transmissions. Since SRS carrier based switching is targeting reciprocity based feedback the connection between EB/FD-MIMO should be further considered and if there are any specific aspects that needs to be considered to allow SRS support with four symbols UpPTS together with carrier based switching. 

Proposal

· Study if there is any specific specification impact to support four symbols UpPTS targeting SRS transmissions and SRS carrier based switching

Within Rel-14 there is the work item on UL capacity enhancements in UL that will specify support for PUSCH in UpPTS given a specific special subframe configuration. This work will start in Q3 and the connection to support SRS carrier based switching together with this feature needs to be studied jointly.

Proposal

· Study from Q3 the impact of supporting PUSCH in UpPTS and SRS carrier based switching
The main use case that is targeted is reciprocity based feedback for frame structures that is operating TDD as duplex mode. This is further described in the WID in the detail. An aspect to further discuss is whether antenna selection should be supported together with the antenna selection or not. In many cases the number of receive antennas is larger than the number of transmit antennas at the UE side. Supporting antenna selection with SRS carrier based switching allows full reciprocity based feedback. It would be good to understand if there is any impact on SRS carrier based switching or not to support antenna selection.

Proposal:

· Study what the impacts are to support antenna selection jointly with SRS carrier based switching
For frame structure 3 there are some specific aspects that would be good to understand before starting the design of SRS based carrier switching. These are where the SRS is transmitted within the frame structure and the corresponding rules for LBT. It would be beneficial that such aspects are first agreed before starting to understand the impact for SRS carrier based switching for SRS on frame structure 3. 
Proposal

· Await that the SRS design is completed for frame structure 3 before studying specific impact of SRS based carrier switching for frame structure 3. 
Another aspect to consider is that LTE supports up to 32 carriers in UL, the general question is if it is always possible to switch between all carriers independently considering if they are in different bands or same band. Further they may be different transmit power requirements on different carriers.

Proposal

· Study the amount of carriers it is possible to apply SRS carrier based switching to
3 Summary

In this contribution we discussion general aspects of SRS carrier based switching. We make the below proposals.
· Study priority rules for which carries to switch for a given SRS transmission a given carrier. Consider further to limit the switching within a given group of carriers. 
· Study whether or not some form of shortening of some of the UL channels maybe needed due to collision or adjacent transmission of SRS. 

· Detailed impact should await RAN4 feedback on the interruption time.

· Study how to support power control commands for UL carriers that only support SRS transmissions.

· Study whether there are benefits with limiting the SRS transmission possible for SRS carrier based switching to UpPTS for frame structure 2. 

· Study if there is any specific specification impact to support four symbols UpPTS targeting SRS transmissions and SRS carrier based switching

· Study from Q3 the impact of supporting PUSCH in UpPTS and SRS carrier based switching

· Study what the impacts are to support antenna selection jointly with SRS carrier based switching

· Await that the SRS design is completed for frame structure 3 before studying specific impact of SRS based carrier switching for frame structure 3. 
· Study the amount of carriers it is possible to apply SRS carrier based switching to
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