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Introduction
In RAN4 #108 RAN4 discussed the response to RAN1 LS on the SRS and PRS BW aggregation for positioning [1], which asked RAN4 to provide feedback on the guard period is needed before and after the aggregated SRS transmissions:
	With regard to SRS and PRS bandwidth aggregation for NR positioning, RAN1 made the following agreements:
	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. 
Agreement
For PRS bandwidth aggregation, with regards to the signaling in the location information request message, introduce the following:
· A request to indicate UE which two or three PFLs to be used for performing joint measurement 
· A new ReportingGranularityfactor smaller than 0 which can be applicable at least when the LMF requests aggregated measurements
· Support at least the values of k={-1,-2}
· FFS other values e.g. -3, -4, -5, -6
· Send RAN4 an LS to confirm the feasibility


Based on the first agreement, SRS for bandwidth aggregation may be configured within an UL CC without PUSCH/PUCCH. So, RAN1 would like RAN4 to provide the retuning time values, i.e. the guard period values as described in the second agreement,
With regard to the third agreement, RAN1 would like RAN4 to check the feasibility of the negative k values.  


The discussion on candidate values for the guard period took place in RAN4 #108bis based on proposals in [2] and the agreements are summarized in WF [3]:
	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: 
When When UE fall back to the default BWP and this BWP is different with BWP where SRS resource configured in a CC without PUSCH/PUCCH  for SRS aggregation, the below value is agreed:
{n0us, n30us, n100us, n140us, n200us}
When UE active BWP is the same with BWP where SRS resource configured in a CC without PUSCH/PUCCH  for SRS aggregation, RAN4 Investigates if additional RF retuning time is needed.
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


In this paper we share our views on the guard period needed before and after aggregated SRS transmissions.
Discussion
Based on RAN1 LS the guard periods are considered for a specific scenario, 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. The respective case is possible due to RAN1 agreement that SRS BW aggregation can be configured independent of UL CA configurations. UE may be configured with two or more CCs, where one CC may not have any data communication (PUSCH/PUCCH). In this case, transmitting SRS BW aggregation with at least one Tx chain on an “SRSp-only CC” would require UE RF chains reconfiguration, which is similar to the retuning with respect to the CA/non-CA configuration for data communication. In contrast, for the case, when all CCs have PUSCH/PUCCH (i.e., part of UL CA configuration), no additional guard period is needed as UE would follow regular CA operation. 
The respective scenario, when an SRS resource configured within a CC without PUSCH/PUCCH, is quite similar to the scenario for SRS carrier-based switching described in TS 38.133 Clause 8.2.2.2.9 [5], where “SRS transmission can be configured on a carrier not configured for PUCCH/PUSCH transmission” and SRS switching is performed “from a configured carrier to another activated carrier”. 
The SRS carrier switching time is defined as UE capability (SRS-SwitchingTimeNR), and the switching time can take values from a set {0us, 30us, 100us, 140us, 200us, 300us, 500us, 900us} for both FR1 and FR2 [6-7]. Meantime, for intra-band CA scenarios only a subset of values is applicable for SRS carrier switching and includes {0us, 30us, 100us, 140us, 200us} [4-6]. The SRS BW aggregation is defined in application to intra-band CA scenarios only, and, therefore, the same subset of values as for intra-band SRS carrier switching can be applied. 
Proposal 1:	The guard period values before and after each aggregated SRS transmission when an SRS resource configured within a CC without PUSCH/PUCCH are up to UE capability with possible values including {0us, 30us, 100us, 140us, 200us}.
The original SRS carrier-based switching capability is defined for a band pair per band combination in TS 38.306: “SRS-SwitchingTimeNR - Indicates the interruption time on DL/UL reception within a NR band pair during the RF retuning for switching between a carrier on one band and another (PUSCH-less) carrier on the other band to transmit SRS. switchingTimeDL/ switchingTimeUL: n0us represents 0us, n30us represents 30us, and so on. switchingTimeDL/ switchingTimeUL is mandatory present if switching between the NR band pair is supported, otherwise the field is absent. It is signalled per pair of bands per band combination.”. The SRS BW aggregation is defined for intra-band contiguous CA and, therefore, the capability can be simplified and defined with a per-band granularity instead and respective information shall be conveyed to RAN1. 
Proposal 2:	The UE capability of guard period before and after each aggregated SRS transmission when an SRS resource configured within a CC without PUSCH/PUCCH shall be defined with a per-band granularity.
The SRS carrier-based switching may cause interruptions to other CCs UL/DL data communication (as defined in TS 38.133). The same approach shall be applied for aggregated SRS transmission, when an SRS resource configured within a CC without PUSCH/PUCCH. The respective interruption (or scheduling/measurement restriction) requirements shall be discussed in the RRM session, while RF session needs to discuss associated UE capabilities. In particular, a capability similar to “srs-SwitchingAffectedBandsListNR” shall be considered.
Proposal 3:	Introduce a capability to indicate which bands in the band combinations for CA operation are affected by the switching before/after aggregated SRS transmission. Further discuss respective interruption requirements in the RRM session.

Conclusion
In this paper we share our views on the guard period needed before and after aggregated SRS transmissions. In summary, we make the following proposals:
Proposal 1:	The guard period values before and after each aggregated SRS transmission when an SRS resource configured within a CC without PUSCH/PUCCH are up to UE capability with possible values including {0us, 30us, 100us, 140us, 200us}.
Proposal 2:	The UE capability of guard period before and after each aggregated SRS transmission when an SRS resource configured within a CC without PUSCH/PUCCH shall be defined with a per-band granularity.
Proposal 3:	Introduce a capability to indicate which bands in the band combinations for CA operation are affected by the switching before/after aggregated SRS transmission. Further discuss respective interruption requirements in the RRM session.
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