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1 Introduction
In last meeting, reply LS on SRS carrier switching interruption time [1] was agreed.

	· Provide the applicable RF retuning time and interruption time (in terms of µs rather than subframes) due to SRS carrier based switching considering
· Inter-band CA, Intra-band CA and combination of intra- and inter-band CA
[RAN4]:  Given that the RF switching time may have some dependency on the CA scenarios and UE implementation, RAN4 agrees that the RF switching time can be defined in the following values:

· [<100] us 

· [100] us

· 200 us

· 300 us

· 500 us

· 900 us 

Any values equal to or larger than 1ms are not considered because it may negate the potential gains of enabling SRS switching in the first place. Note that this RF switching time does not include UL transmit timing difference between two TAGs, which is up to 32.47us, or any channel access delay caused by LBT in the case of LAA operation.
· Inform RAN1 whether it is possible to apply SRS based carrier based switching between any carriers 

[RAN4]: Yes, it is possible between any component carriers that are supported in current RAN4 CA combinations, which are specified in TS36.101 with UE capability indication. 

· Inform RAN1 whether there is any impact to DL reception in the UE due to the application of SRS carrier based switching 
[RAN4]: RAN4 is still working on finding a good description on this issue.


In this contribution, we will further analyse the third question and the RRM requirements impact.
2 Impacts on DL reception
RAN1 expects to receive the answers of the three questions to guide their further discussion on the design for FS2 and FS3 when applying SRS carrier based switching between the configured carriers. So in our understanding RAN4 should mainly focus on the physical limitations/requirements, and try to avoid dependency on RAN1 possible designs as much as possible. Herein the DL reception interruption time is analysed based on the UE architectures for different scenarios.
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Figure 1 Simplified UE architectures for different scenarios

UE architecture 1: Switching between carriers in the same band (including contiguous and non-contiguous CA scenarios because single RF TX chain is assumed for this scenario). 
Since aggregation carriers are in the same band, only TDD+ TDD case is considered. For intra-band CA, same TDD downlink and uplink configuration shall be configured. UE switches from one carrier to another carrier on the uplink subframe for SRS transmission. So no DL reception interruption due to SRS carrier based switching.
UE architecture 2: Switching between carriers in different bands

a) The two bands have separate transceivers, PAs and antennas
The switching time can be zero because the UE can prepare the RF chain in advance separately. So no UL and DL interruption are foreseen when UE perform SRS carrier based switching.
b) The two bands have separate transceivers, PAs but share antennas (usually for TDD+TDD CA combination with no simultaneous TX/RX between the bands)
The RF switching time only consists of the antenna switching time between two bands. For FDD+ TDD CA case, UE switches to the TDD carrier for SRS transmission on the uplink subframe. For FDD carrier, this activity would not cause impact on its DL reception.

For TDD+TDD CA case, if the same TDD downlink and uplink and special subframe configuration is configured, there is no DL interruption due to SRS carrier base switching. If different downlink and uplink and special subframe configuration is configured, no simultaneous TX/RX is allowed. The UE architecture diagram for this case is shown in Figure 2. Consequently the downlink interruption would happen. The DL interruption time is no longer than the RF switching time.
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Figure 2. UE architecture diagram without simultaneous TX/RX
c) The two bands have shared transceivers, Pas, and antennas
The RF switching time would include LO retuning, PA calibration table load, etc. The interruption analysis is very similar to scenario 2#b and the DL interruption is no longer than the RF switching time.
Proposal 1: Depending on UE implementation and CA scenarios, DL reception of PCell or activated SCell may be impacted due to the UL switching. The interruption time caused by the switching is no longer than the RF switching time.
3 RRM requirements of SRS carrier based switching
In this section, we further summarize as follows based on the discussion in [2]. 

· The SRS carrier based switching is intended for the carrier aggregation which is only enabled for UE in RRC_CONNECTED state. Thus there is no impact to the requirements for RRC_IDLE state.

· The requirements for handover to E-UTRAN or other RATs is based on downlink PCell, thus the legacy requirements can be reused.
· The transmit timing on the new SRS transmission on the TDD carriers needs to be considered as mentioned in [3]. Basically we tend to agree that the issue is similar to the first SRS transmission in a DRX cycle, therefore, the legacy requirements on transmit timing can be re-used.

· The requirements for radio link monitoring is based on downlink PCell, thus the legacy requirements can be reused.
· Due to the fact that the downlink reception may be impacted due to the SRS carrier based switching as discussed in section 2, the interruption requirements would be impacted by SRS switching.
· Because the UE will know when the switching will take place the UE can avoid performing measurement sampling on the subframes colliding with the retuning. E.g. typically 4~5 samples are needed for RRM measurement in active mode during 200ms measurement period. The UE can decide where to perform measurement in this case. Thus it is possible that there will be no impacts to the UE RRM measurement. 
· The OTDOA based PRS transmission will not be impacted.
Conclusion
This contribution provides the analysis on the DL reception impact and RRM requirements impact of SRS carrier based switching. It is proposed that

Proposal 1: Depending on UE implementation and CA scenarios, DL reception of PCell or activated SCell may be impacted due to the UL switching. The interruption time caused by the switching is no longer than the RF switching time.
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