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1 Introduction
In RAN Plenary #71, the new WI of "SRS Carrier Based Switching for LTE" has been approved [1]. In RAN4 #78 meeting there were some discussion on the impacts to RRM requirements [2][3][4][5]. Furthermore an incoming LS was received from RAN1 that some question are raised [6] to seek guidance on the RF retuning from RAN4. To be specific the third question is more RRM related which will be discussed in this paper.
· Inform RAN1 whether there is any impact to DL reception in the UE due to the application of SRS carrier based switching 
In this contribution, we will further analyse the RRM impacts of SRS carrier switching. 
2 Impacts on RRM requirements
In our companying paper [7] the retuning time was discussed and the RF retuning time due to SRS carrier based switching can be within [110] us for all CA scenarios including Inter-band CA, Intra-band CA and combination of intra- and inter-band CA. The maximum uplink transmission timing difference between the pTAG and the sTAG is defined in section 7.9.2 in TS36.133 as 32.47µs. Thus the switching time to and between different SRS carriers could be assumed to be 2 symbols and this time including 110us RF retuning time which also includes RF chain settling time and 32.47us UL transmit timing difference between two TAGs.

Whether there is any impact to DL reception in the UE due to the application of SRS carrier based switching depends on the time when SRS is transmitted on the SCC that is switched to. 
Legacy SRS transmission

When an SRS is to be transmitted within a subframe, it occupies the last symbol of the subframe. If two OFDM symbols are needed to perform the RF retuning considering the time difference the data reception of downlink subframe in which the uplink SRS transmission occur will be impacted. 
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Fig.1 The reception of downlink subframe may collide with SRS carrier based switching
Possible new SRS transmission position
If the SRS transmission is performed at least 2 OFDM symbols earlier than the start of the following downlink subframe then it is possible that the following downlink subframe will be correctly received and decoded. Some examples could be found in contribution [9]. It is obvious that this depends on what the RAN1 design on when the SRS transmission is performed is. 
Proposal1: If a UE implementation leads to strong coupling between the transmission and reception, e.g. with a single-chip implementation for multiple bands, DL reception may be impacted due to the UL retuning caused by switching, and the DL interruption time caused by the UL retuning is no longer than the RF retuning time. For other cases, there is no impact to DL reception in the UE due to the application of SRS carrier based switching..
If this proposal is acceptable to other interested companies it could be considered as the answer to the third question in the LS response [8].
Due to only the uplink SRS transmission is switched to and between TDD carriers the downlink reception is not impacted thus most of the legacy RRM requirements based on downlink signals could be reused. We further summarize as follows based on the discussion in [4]. 
· 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 [5]. 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.
· The requirements of RRM measurement of PCell or SCells could be reused as no downlink reception will be impacted.
· The OTDOA based PRS transmission will not be impacted.
· For the UTDOA which is typically based on the SRS for uplink ToA estimation, the SRS carrier based switching will have more impacts. If the uplink subframe for SRS transmission is switched to another carrier in principle this will further improve the UTDOA positioning accuracy.
Proposal2: The transmit timing requirements for SRS transmission on uplink subframes which is switched to carrier could reused that for the first SRS transmission in a DRX cycle in legacy UE.
Propsal3: The UTDOA requirements could be impacted and further study is needed.

Conclusion
This contribution provides the analysis on RRM impacts of SRS carrier based switching. It is proposed that

Proposal1: If a UE implementation leads to strong coupling between the transmission and reception, e.g. with a single-chip implementation for multiple bands, DL reception may be impacted due to the UL retuning caused by switching, and the DL interruption time caused by the UL retuning is no longer than the RF retuning time.For other cases, there is no impact to DL reception in the UE due to the application of SRS carrier based switching..

Proposal2: The transmit timing requirements for SRS transmission on uplink subframes which is switched to carrier could reused that for the first SRS transmission in a DRX cycle in legacy UE.
Propsal3: The UTDOA requirements could be impacted and further study is needed.
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