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1 Introduction
Rel-14 WI “SRS Carrier Based Switching for LTE” [1] was approved in RAN#71. 
The topics has been discussed in several RAN4 meetings. In RF session, RAN4 agreed UE RF switching time when UE switches its RF chain to PUSCH-less carriers for SRS transmission. In RRM session, several RRM requirements that may be impacted by the introduction of SRS switching have been discussed, including interruption, timing, DL measurement and RLM, positioning measurement. As RAN1 design has not been finalized, no agreement of RRM impacts until this meeting.
In RAN1#86bis meeting, RAN1 sent another LS [2] to RAN2/4 informing the agreements made by RAN1 on this WI. Also the RRC parameter list has also been sent out by RAN1 [3].which could be used by RAN4 to progress the work on defining RRM requirements.
In this contribution, based on RAN1 LS, we will provide our further views on the RRM impacts of SRS switching.
2 Discussion
Interruption
Interruption is caused by UE re-tuning or turning on/off its RF chains, and based on UE implementation, the change in one RF chain may impact other or all RF chains, thus causing interruption to other serving cells. The interruption happens where the RF re-tuning or turning on/off happens, so for SRS CS the location of allowed interruptions should be before and after each SRS transmission for which RF switching is needed. 
The length of interruption should be based on the switching time and in RAN4 requirements 1ms interruptions are allowed so far. For SRS CS, the detailed UE capability in terms of switching time is reported by RAN4 and is considered by RAN1 in their design. RAN1 has agreed on the following RRC parameters. 

	The switching-from carrier index associated with a SRS-only CC
	New parameter
	switchingFromCarrier
	Indicate the CC that interrupts its UL transmission during SRS transmission on a SRS-only CC

	RF retuning time for SRS switching between CCs
	New parameter
	rfRetuningTime
	RF retuning time for SRS switching between CCs

	the pair of resources for the RF retuning time for SRS switching
	New parameter
	retuningTimeResourcePair
	the pair of resources for the RF retuning time for SRS switching


It can be seen that the pair of carriers (switching-from and switching-to carriers) between which RF chain will be switched is controlled by network, and network would therefore expect different switching time according to UE capability report. If UE reports the switching time between 2 carriers is 30us, and if network configures switching between the 2 carriers, it is unnecessary to allow 1ms interruption length. Instead, the interruption can be limited to one SC-FDMA symbol.

It should be also noted that RAN1 has agreed to support more than one SRS transmissions on more than 2 UpPTS symbols in the same subframe for the same UE, so that the impacts to normal subframes are minimized. It is clearly impossible to support more than one SRS transmission in one subframe with only 1ms interruption.
Proposal 1: Requirements on interruption location and length should be defined for SRS switching.

Proposal 2: Allowed interruption length depends on UE capability and network configuration, and could be smaller than 1ms. 

Timing
There are several agreements in RAN1 regarding the timing of SRS transmission on SRS-only carriers without PUSCH.

	· Support non-contention based PRACH transmission over SRS Scell without PUSCH

· Re-using existing procedure

· Timing advance commands are supported for SRS Scell without PUSCH

· Re-using existing procedure

…

For timing advance:

· SRS-only CC without PUSCH needs to be configured in a TAG
· PRACH
· PRACH trigger and SRS trigger for a SRS-only carrier are independent
· Support all PRACH preamble formats 


From the agreements, our understanding is that all the timing related procedures for SRS-only carrier, including initial timing with PRACH, timing adjustment based on TA are grouping of carriers into TAG, are same as for PUSCH carrier, so the current timing related requirements in section 7.1 and 7,3 of 36.133 can be re-used for any SRS transmission on SRS-only carriers.
Proposal 3: Existing TX timing requirements in section 7.1 and 7.3 of 36.133 can be re-used for SRS transmission on SRS-only carriers.
DL RRM/RLM
Most of DL performance requirements are based on the condition that certain number of DL subframes are available for measurement, e.g. the RLM and RRM measurement requirements. In general, we understand the interruption to DL subframes due to SRS switching can be rather limited with proper RAN1 design and network implementation, so the existing requirements should be re-used. However, if there are concerns about possible large impact to DL subframes, one way to go is to add a condition under which the existing requirements can apply.
One example of this approach is the RLM requirement for Cat-0 UE. In section 7.11.3 of 36.133, we have the following requirements. We think similar condition can be defined when SRS switching is configured to the UE.

	The HD-FDD category 0 UE shall meet all applicable requirements specified in clause 7.11.2.1 under the following conditions
-
at least 1 DL subframe per radio frame of PCell is available at the UE during Qin_Cat0  and Qout_Cat0 evaluation periods.


Proposal 4: RAN4 could consider to define the condition under which the current RRM and RLM requirements would apply. 
3 Conclusions 

In this paper, based on latest RAN1 LS we provided our views on the RRM impacts due to SRS switching. Specifically, we have the following proposals.
Proposal 1: Requirements on interruption location and length should be defined for SRS switching.

Proposal 2: Allowed interruption length depends on UE capability and network configuration, and could be smaller than 1ms. 

Proposal 3: Existing TX timing requirements in section 7.1 and 7.3 of 36.133 can be re-used for SRS transmission on SRS-only carriers.
Proposal 4: RAN4 could consider to define the condition under which the current RRM and RLM requirements would apply. 
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