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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].
We note that RAN1 should facilitate the design for component carriers that operate TDD duplex mode to switch between different DL carriers in order to transmit SRS. Based on this we see that the design will impact FS2 and FS3  as these are the frame structures in 3GPP that supports TDD as duplex method. In this contribution we describe the general aspect that needs to be considered for the design to be supported. We more in detail outline the impact of the physical layer in [2].
2 Discussion
On high level the support of SRS carrier switching can be generically designed for both frame structure 2 and 3. Common assumptions for FS2 and FS3 can be made, for example regarding the amount of carriers this would be supported for in detail. However consideration needs to be done as SRS transmission may occur in different occasions in frame structure 2 and frame structure 3. For example frame structure 3 does not contain UpPTS while frame structure 2 does. Further the position wherein the SRS is transmitted is not agreed yet for frame structure 3 and whether or not periodic SRS should be transmitted together with aperiodic SRS. Another particularity for FS 3 is LBT. Any interruption time to support the SRS switching carrier should consider the need for an LBT time for FS3. For FS2 impact of different UL/DL configuration needs to be considered, given for example that the UE does not support simultaneous Tx/Rx. All of these aspects are high-level consideration that needs to be further studied mainly in RAN1 during the WI. The main aspect that needs to be considered at an early stage when designing on high-level SRS switching is the required interruption time that will be applied due to the switching. This will impact the design significantly.
The currently defined switching times within LTE for a component carrier is available in [3] and is the same for FS1, FS2 or FS3. The basic requirements are cited below and are further reused in several different set of requirements:
7.8.2.3
Interruptions at SCell activation/deactivation for intra-band CA

When an intra-band SCell is activated or deactivated as defined in [2] the UE is allowed an interruption of up to 5 subframes on PCell during the activation/deactivation delay defined in Section 7.7. This interruption is for both uplink and downlink of PCell.
7.8.2.4
Interruptions at SCell activation/deactivation for inter-band CA
When an inter-band SCell is activated or deactivated as defined in [2] the UE that requires interruption is allowed an interruption of up to 1 subframe on PCell during the activation/deactivation delay defined in Section 7.7. This interruption is for both uplink and downlink of PCell.
We note that the current requirements include time for both UL and DL activation together and they are different for inter- and intra-band CA. The above requirements set a very large interruption time for the switching of UL carriers when SRS transmissions are due. Further if the carriers are allocated in different timing advances group it may further impact the interruption time. To better understand the physical layer impact of SRS switching it is of outmost importance to understand in the early phases of the work in 3GPP what the applicable interruption time is. The applicable interruption time would in the end be based on the assumed UE architecture design for CA to support the use case given by the WID. Further it is worth to observe that the RAN1 design may be different if the interruption time is in the order of 10th of µs, 100 µs or in the ms scale. The applicable working group to give guidance for this would be RAN 4. Hence RAN1 should be very careful with agreeing design details before knowing what the applicable interruption time is.
Proposal:

· Send an LS asking RAN4 for the applicable interruption time when switching between carriers operating either FS2 or FS3
· Draft LS available in [4]
· In RAN1 do not agree design details or make assumptions before RAN4 has provided the applicable answer

Going beyond the interruption time when a Tx chain switches carrier in the UE, if the UE supports multiple Tx chains it would be beneficial to make clear from a specification point of view which Tx chain the UE switches to, particularly if the actual switching time is different for different scenarios. This may be the case if the UE is operating with multiple TAGs and then the timing advance would be different for different TAGs. Consequently this would affect the interruption time between different UL carriers significantly. Another aspect to consider is if an interruption time will affect PUSCH, PUCCH or PRACH transmissions in time. In which case it would be beneficial for the eNB to know which carrier these transmissions take place on. To handle the above aspects it would be beneficial to define priority rules for which Tx chain should be moved to a specific SRS transmission and back to a non-SRS transmission. It may further be beneficial to construct groups of carriers or reuse TAG group’s to do the SRS carrier based switching within.
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. 
3 Summary

In this contribution we discussion general aspects of SRS carrier based switching. We make the below proposals.
· Discuss the use of antenna switching together with SRS carrier switching

· Send an LS asking RAN4 for the applicable interruption time for when switching between carriers operating either FS2 or FS3

· Draft LS available in [4]
· In RAN1 do not agree detailed design details or make assumptions before RAN4 has provided the applicable answer
· 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. 
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