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1 Introduction
In last meeting, a further reply LS on SRS carrier switching interruption time [1] was agreed, and RAN4 further refines the answers to the first and third question. The answer of the first question is duplicated as below,
	· 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].
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.


In this contribution, the interruption requirements for SRS switching is analysed.
2 Factors contribute to interruptions
In the current TS 36.133, the interruption requirements with CA contain the requirements related to the interruptions on PCell and activated SCell if configured, when up to four SCells are configured, deconfigured, activated or deactivated. For SRS carrier based switching, it is clear that the behaviour of SRS switching between component carriers would introduce interruption on the PCell or activated SCells.
In the last meeting, some company raise the concern on the case that SRS switching to a deactivated SCell [2]. It should be noted that in the legacy specification for a deactivated carrier, SRS is not transmitted. For SRS switching, a UE will not switch to a PUSCH-less TDD carrier for SRS transmission if the carrier is deactivated. The following excerpt from TS 36.321 is included for information:

[image: image1]
Consequently for SRS switching, no switching to an deactivated CC. Thus no additional interruption due to activating a carrier which is deactivated for SRS switching shall be considered. 

Interruption requirements for the SRS switching only need to consider the interruptions at SRS switching between activated CCs.
Proposal 1: Interruption requirements for the SRS switching only need to consider the interruptions at SRS switching between activated CCs.

3 Interruption requirements
The following RF switching times have been agreed by RAN4[1]:

[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 

RAN2 is discussing how to report the SRS switching time to network. This report signalling could be regarded as UE capability. RAN1is discussing to decide the maximum RF switching time in order to provide efficient support of SRS switching [3]. The logic is that UE report the SRS switching time which the UE could support to network, and the network could provide efficient SRS configuration for UEs whose switching time is no longer than the maximum value. 

As we know the interruption time includes 2*switching time and SRS transmission time. If the switching time is large, for example, 500us which amounts to 8 symbols, then the next successive subframe would be interrupted. If the switching time is 300 us or shorter, there exists at least one configuration that no other transmissions or receptions are affected at all, even if the maximum timing advance difference (32.47 us) is considered. For example, with TDD special subframe configuration (3 OFDM symbols for DwPTS) and 6 OFDM symbols for UpPTS, SRS transmission can be performed at the first symbol of the UpPTS, and neither the DwPTS of the current subframe or any symbol of the next subframe is affected by the SRS switching. If the switching time is shorter, more configurations can support SRS switching and more SRS transmission positions can be allowed without affecting other operations. Therefore, in RAN1 it is suggested that R14 SRS switching supports RF switching time is no longer than 300 us.
Therefore provided that R14 SRS switching supports RF retuning time is no longer than 300 us, the interruption time could be within 1subframe when network configures an appropriate SRS configuration. 
Observation1: The interruption time could be within 1 subframe when network configures an appropriate SRS configuration.

In summary, the maximum interruption time is 1subframe provided that the SRS symbol position is early enough in the subframe, so that the SRS switching time TA difference and SRS transmission can be accommodated in the subframe 
Proposal2: The maximum interruption on PCell or activated SCell due to SRS switching is 1 subframe.
Similar as CA, the PCell interruptions due to SRS switching are allowed with up to 0.5% probability of missed ACK/NACK.
Proposal3: The PCell interruptions due to SRS switching are allowed with up to 0.5% probability of missed ACK/NACK.

4 Conclusion
This contribution provides the analysis on the interruption requirements of SRS carrier based switching. It is proposed that

Proposal 1: Interruption requirements for the SRS switching only need to consider the interruptions at SRS switching between activated CCs.
Observation1: The interruption time could be within 1 subframe when network configures an appropriate SRS configuration.

Proposal2: The maximum interruption on PCell or activated SCell due to SRS switching is 1 subframe. 
Proposal3: The PCell interruptions due to SRS switching are allowed with up to 0.5% probability of missed ACK/NACK.
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5.13	Activation/Deactivation of SCells


The MAC entity shall for each TTI and for each configured SCell:


-	if the SCell is deactivated:


-	not transmit SRS on the SCell;








