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Introduction
RAN1 has sent an LS on SRS and PRS BW aggregation for positioning [1] requesting RAN4 to define a guard period before and after each SRS aggregated transmission for positioning in certain scenarios. In this paper we share our views and proposals on this topic.
Discussion
RAN1 has agreed that transmission of positioning SRS for aggregation in connected state is decoupled from ULCA from the perspective of UE capability [1]. i.e. a UE could support positioning SRS for aggregation and not support ULCA in a given band. The implication is that a UE may be configured to transmit SRS outside of UL carriers for user/control data communications. In that case, RAN1 has requested RAN4 to define a switching/guard period before and after each aggregated SRS transmission [1].
Agreement
At least from UE capability perspective, the UE support of positioning SRS bandwidth aggregation in RRC_CONNECTED state is decoupled from the UE support of communication CA.
Agreement
When an SRS resource configured within a CC without PUSCH/PUCCH is linked for aggregation with an SRS resource configured within an UL active BWP of a UL communication CC, a guard period is needed before and after the aggregated SRS transmissions. 
· Send an LS to RAN4 with the above information and a request to provide the retuning time values needed. 


In our view, the motivation for introducing a guard period in the aforementioned scenario is to give the UE time to reconfigure its transmitter between single CC transmissions and aggregated SRS transmissions on multiple CCs. For aggregated positioning SRS, the assumption is that all CCs are transmitted from a single Tx chain. If no guard period is provided, the UE may be forced to operate its transmitter in a wide-band configuration – to accommodate the aggregated BW across all CCs – even when it transmits on a single CC most of the time. UE power consumption may be higher in wide-band mode and the UE would be unable reduce power consumption if it is not given sufficient time to reconfigure its transmitter between single-CC and multi-CC transmissions. 



In our view, for the switching/guard period before and after each aggregated SRS transmission it would be reasonable to reuse at least a subset of the switching time values defined for SRS carrier switching in NR. 
-- ASN1START
-- TAG-SRS-SWITCHINGTIMENR-START

SRS-SwitchingTimeNR ::= SEQUENCE {
    switchingTimeDL         ENUMERATED {n0us, n30us, n100us, n140us, n200us, n300us, n500us, n900us}  OPTIONAL,
    switchingTimeUL         ENUMERATED {n0us, n30us, n100us, n140us, n200us, n300us, n500us, n900us}  OPTIONAL
}

-- TAG-SRS-SWITCHINGTIMENR-STOP
-- ASN1STOP

In RAN4#108, some companies expressed concern about allowing long switching times for this application, which may lead to inefficient UL resource utilization. To address those concerns, we can compromise to limit the max switching time to 200us. Our proposal is to reuse all the values SRS carrier switching values up to 200us. It is important to preserve lower values, including 0us, to accommodate different implementation choices. 
The status of the discussion in the most recent RAN4 meeting is shown below [2].
Issue 1-1: guard period values before and after each aggregated SRS transmission
Further discuss the decision considering the following option
· Option 1: {n0us, n30us, n100us, n140us, n200us} as the UE capability.
· Option 2: BWP switching time
Companies are encouraged to provide the wording of the reply LS.
The following aspects can be taken into account in next meeting’s discussion,
· RAN1 agreement as below,
· At least from UE capability perspective, the UE support of positioning SRS bandwidth aggregation in RRC_CONNECTED state is decoupled from the UE support of communication CA.
· Positioning SRS can be transmitted only when the carrier is activated.
· This is also applicable for the carrier only including positioning SRS for aggregation


The proposal in option 2 considers reusing the BWP switching time as the guard period. Active BWP switching is a heavier procedure requiring longer delays, on the order of 1 ms at best. In our view, a shorter guard period should be feasible for this feature.
The network could configure two UL BWPs in the SRS-only CC and toggle the UE back-and-forth between a narrow-bandwidth default BWP and the BWP containing the SRS. In that case the BWP switching delay could serve as the guard period. However, there are other scenarios where the SRS-only CC may only have a single BWP. For those scenarios, the UE would still need a guard period to enable power savings, and the guard period would be shorter than BWP switching, although not always zero depending on UE capability.
Proposal: When an SRS resource configured within a CC without PUSCH/PUCCH is linked for aggregation with an SRS resource configured within an UL active BWP of a UL communication CC, feasible switching/guard period values before and after each aggregated SRS transmission are {n0us, n30us, n100us, n140us, n200us}.
Conclusions
Proposal: When an SRS resource configured within a CC without PUSCH/PUCCH is linked for aggregation with an SRS resource configured within an UL active BWP of a UL communication CC, feasible switching/guard period values before and after each aggregated SRS transmission are {n0us, n30us, n100us, n140us, n200us}.
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