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1 Introduction
The core part of Rel-14 WI “SRS Carrier Based Switching for LTE” was completed in RAN4#81, with three CRs [1-3] approved. For interruption caused by SRS CS one open issue as captured in Chairman Notes is 

	If RF retuning time reported by UE is smaller than 2 OFDM symbol, depending on network configuration and associated timing advanced values, the interruption on applicable CC during the switching to or from the PUSCH less CC may not exceed on subframe.

•
RAN4 will investigate this issue whether and how to capture it in the next meeting in the TEI.


At the same time, RRM test cases should be introduced for interruption requirements as defined in [1].
In this paper, we will provide our initial views on RRM test for SRS CS interruption requirements, taking into account the proposed texts on the possible less than one subframe interruption length.     
2 Discussion
For interruption caused by SRS CS, the agreement captured in Chairman Notes was 

	Specify the interruption length for SRS switching

The exact number for interruption length depends on the RF switching time [including granularity], and network configurations on how to conduct SRS switching across carriers.


Following the agreement, the requirements for interruption in CA and DC are defined in [1] as 

	The interruption on PCC and each of the activated SCCs during the switching to the PUSCH-less SCC shall not exceed 2 subframes including the first subframe where SRS transmission is configured on the PUSCH-less SCC. 

The interruption on PCC and each of the activated SCCs during the switching from the PUSCH-less SCC shall not exceed 2 subframes including the last subframe where SRS transmission is configured on the PUSCH-less SCC.


The requirements define the maximum interruption length including the one-way RF re-tuning time (switching to or from the PUSCH-less carrier) and SRS transmission time. However, it is not clear what the minimum interruption length is.
The minimum interruption length defined so far in 36.133 due to RF re-tuning or turning on/off, e.g. for CA or D2D, is 1ms regardless of how long time it takes in actual UE implementation. The reason is that even the actual UE switching time is very small like 1 symbol, the whole subframe is not usable.  

Observation 1: The minimum interruption length defined so far in 36.133 due to RF re-tuning or turning on/off is 1ms.

The situation is different for SRS CS. There are at least three cases where less than 1ms interruption length could save the impacted subframe, as illustrated in Figure 1-3. In the figures, we assume the switch-from and switch-to carriers have the same UL/DL and special subframe configuration, as well as same timing, so only one carrier is shown.
In Figure 1, 4 symbols are reserved for SRS CS in UpPTS on cell level, and UE is configured to transmit SRS on a PUSCH-less carrier in the 2nd last symbol. If UE only needs 1 symbol time for RF switching, the whole interruption time can be limited within the special subframe, and the next UL subframe is not impacted at all. 
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Figure 1: Interruption limited within special subframe

In Figure 2, UE is configured to transmit SRS on a PUSCH-less carrier in the last symbol of an UL subframe before DL subframe. If UE RF switching time is less than the TA, the next DL subframe is not impacted at all.
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Figure 2: Interruption not impacting the next DL subframe
In Figure 3, UE is configured to transmit SRS on a PUSCH-less carrier in the last symbol of an UL or special subframe before UL subframe. If UE RF switching time is less than one symbol, the impact to the next UL subframe is limited, as RAN1 agreed to “support puncturing the first or last symbol of PUSCH when it collides with SRS switching and transmission time according to the UE’s capability” [4], so the next UL suframe is still usable for PUSCH.
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Figure 3: Interruption limited impacting the next UL subframe
Observation 2: Less than 1ms interruption length could be beneficial for SRS CS when UE is capable of small RF switching time.
Due to the above observations, we think it should be made clear that the minimum interruption length does not necessarily have to be 1ms. Our previous proposal is to make a note for clarification in the core requirement, but a better alternative could be to design the test case as one of three cases illustrated above and put less than 1ms interruption length as a test requirement for capable UE.  
Proposal: Design RRM test case for SRS CS such that it can verify less than 1ms interruption length for UE capable of small RF switching time. One of the following three cases can be considered:
· Interruption limited within special subframe
· Interruption not impacting the next DL subframe
· Interruption limited impacting the next UL subframe
3 Conclusions 

In this paper, we discussed the reason why we see it is necessary to make it clear in the specification that interruption length due to SRS CS can be less than 1ms, and propose to do via proper test case design.
Observation 1: The minimum interruption length defined so far in 36.133 due to RF re-tuning or turning on/off is 1ms.
Observation 2: Less than 1ms interruption length could be beneficial for SRS CS when UE is capable of small RF switching time.
Proposal: Design RRM test case for SRS CS such that it can verify less than 1ms interruption length for UE capable of small RF switching time. One of the following three cases can be considered:
· Interruption limited within special subframe
· Interruption not impacting the next DL subframe
· Interruption limited impacting the next UL subframe
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