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Introduction
Further reply LS on SRS carrier switching interruption time was sent to RAN1 in last RAN4 meeting [1], in which the answer to the first question is 
· 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:

· 0 us

· 30 us 

· 100 us
· 200 us
· 300 us
· 500 us
· 900 us 
Note that the reason for 0 us and 30 us are provided in [1].

In this contribution, we provide further analysis as to how to report these values in signalling design.
Discussion

RF switching time in above list is a kind of UE capability which depends on UE implementation and need to report to BS to arrange the SRS switching between different carriers. In this section, we discuss how to design the report signalling from RF point of view.

A straight forward way to design the signalling is to report the switching time between any two carriers among all possible combinations. This way is simple but need much signalling resource. Another way is to signalling depending on scenarios, the detail analysis about how to categorize the scenarios in terms of the switching time is as below section.
Some scenarios and related RF switching time are discussed in [2]. In this section, we recap the discussion and give the proposals on how to report the switching time in RAN2.

1. Switching between carriers in the same band (including contiguous and non-contiguous CA scenarios)

2. Switching between carriers in different bands

a) The two bands have seperate transceivers, PAs and antennas
b) The two bands have seperate transceivers, PAs but share antennas (usually for TDD+TDD CA combination with no simultaneous TX/RX between the bands)

c) The two bands have shared transceivers, PAs, and antennas
For scenario #1 and #2, some example UE architectures are illustrated in Figure 2.
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Figure 2 Simplified UE architectures for different scenarios
For scenario #1, there were two values in the list with the same understanding that the RF swiching time is basically the LO retuning time with other parts of the RF chain pre-configured. 
· 100 us (only LO retuning time)

· 200 us  (only LO retuning time)

For scenario #2a, the switching time can be zero because the UE can prepare the RF chain in advance separately. If the RF chain cannot be prepared in advance, the switching time can refer to scenario #2c.

· 0 us
For scenario #2b, following the same reasoning in scenario #2a, the RF switching time only consists of the antenna switching time between two bands, e.g 10~30us.

· 30us (only antenna switching time)
For scenario #2a and #2b, switching time of 0us and 30us can be assumed respectively. In this case, UE can switch to another carrier within one symbol even if the TA is also considered.

It should be also noted that for intra-band CA scenario #1, there is also possible to implement each CC with separate RF chain like the UE architectures in scenario #2a and #2b, so the switching time for scenario #2a and #2b should also not be precluded for scenario #1.
For scenario #2c, the RF switching time would include LO retuning, PA calibration table loading, etc. Given that the digital interface in RF components is very fast and that the SRS switching timing is already known by UE, 100us can be feasible if the required actions can be done in parallel and 200us can be a valid option if the the required actions cannot be done in parallel. Note we also have other values like 300us, 500us or 900us in the list.  

Considering the UL transmit timing difference between two TAGs is up to 32.47us, the 0us, 30us and 100us values of RF switching time would mean the switching can be done within one OFDM symbol and two OFDM symbols, respectively. 

Based on the above analysis, we propose to only categorize two scenarios for switching time signalling: intra-band carriers switching and inter-band carriers switching. For the switching time, 

Switching between carriers/aggregated carriers in the same band: 0us, 30us, 100us, 200us, this value is reported per band.

Switching between carriers/aggregated carriers in the different bands when the switching-to band is not transmitting: 0us, 30us, 100us, 200us, 300us, 500us, 900us, this value is reported per band-pair.

Conclusion

Based on the above analysis, we propose to only categorize two scenarios for switching time signalling: intra-band carriers switching and inter-band carriers switching. For the switching time, 

Switching between carriers/aggregated carriers in the same band: 0us, 30us, 100us, 200us, this value is reported per band.

Switching between carriers/aggregated carriers in the different bands when the switching-to band is not transmitting: 0us, 30us, 100us, 200us, 300us, 500us, 900us, this value is reported per band-pair.

LS on above signalling design should be sent to RAN1 and RAN2.
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