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Introduction
RAN4#109 closed the core part of the Rel. 18 WI related to bandwidth aggregation for positioning measurements. The agreements reached in the meeting are captured in the WF document [1]. In this contribution we present our view on the remaining issues related to the core requirement for positioning measurements based on bandwidth aggregation.
Discussions
Impact of SRS collision with other signals on core requirement
In the last meeting issue related to SRS collision with other signals and its impact on SRS bandwidth aggregation requirement was raised by some companies. Since no agreement was reached in the last meeting, the issue is yet to be resolved in RAN4.
Agreement (RAN1#113)
· For positioning SRS aggregation transmission in RRC_INACTIVE state, reuse Rel-17 prioritization rule of SRS outside initial BWP, i.e. SRS is dropped in the symbol(s) of all aggregated carriers where collision occurs.
Agreement (RAN1#114)
· In RRC_CONNECTED state, for positioning SRS aggregation across CCs, if SRS in one of aggregated carriers is dropped in a symbol, stop SRS transmission in all aggregated carriers in the same symbol.
The UE behaviour SRS in one of the carriers collides with the other signal has been discussed in RAN1 and the following agreements have been reached to address this scenario in RRC_INACTIVE and RRC_CONNECTED states. Since there are no UL positioning measurements defined for RRC_IDLE state RAN4 should at least clarify the impact of SRS collision on SRS bandwidth aggregation requirements for UE Rx-Tx measurement in RRC_CONNECTED and RRC_INACTIVE states.
It is our observation that the RAN4 specification is clear about the UE Rx-Tx measurement requirement applicability for RRC_CONNECTED mode. It is however not clear if the existing UE Rx-Tx requirements for RRC_INACTIVE state still applies when there is a collision between SRS in one of the carriers and the other signals. It is therefore our proposal to clarify UE Rx-Tx measurement core requirement when there is a collision between the SRS resource in one of the carriers with the other signal in RRC_INACTIVE state.
Proposal 1: RAN4 to clarify that the requirement for UE Rx-Tx measurements with bandwidth aggregation for RRC_INACTIVE state applies provided that the SRS resources for bandwidth aggregation are not dropped due to the collision with other signal.

Interruption due to SRS transmission for BW aggregation
The issue related to guard period was discussed in the RF group in RAN4#109 where it was agreed to introduce {0µs, 30µs, 100µs, 140µs, 200µs} as per band guard period values for both FR1 and FR2. The guard period is introduced to allow UE some preparation time before transmitting the SRS resources after the completion of PUSCCH/PUCCH transmission and preparation time before transmitting PUCCH/PUSCH after the completion of aggregated SRS resources transmission. Therefore, guard period longer than 0µs will create an interruption to UL data transmission, specifically in the scenario where UE needs to prepare its hardware before transmission of PUCCH/PUSCH could start after completing the transmission of the aggregated SRS resources. For this type of scenario the interruption length defined in clause 8.2.2.2.9 shall be reused. 
Observation 1: 0µs is one of the guard period values defined by the RF group.
Proposal 2: No interruption length is defined for the UEs supporting guard period of 0µs for SRS aggregation.
Proposal 3: For UEs supporting guard period values {30µs, 100µs, 140µs, 200µs} interruption lengths are defined by reusing values in 8.2.2.2.9 of 38.133. 

PRS aggregation for PRS-RSRP and PRS-RSRPP
RAN1#115 discussed the issues related to PRS-RSRP and PRS-RSRPP measurements based on bandwidth aggregation. RAN1 agreement on this issue is copied below for reference.
Agreement (RAN1#115)
If the UE/gNB reports aggregated timing measurement, the single reported RSRP/RSRPP (if reported) is based on aggregated PRS/SRS resources across aggregated PFLs/carriers.
· Note1: it is up to RAN4 whether to define a corresponding requirement.
· Note2: for UL, measured SRS signals refer to aggregated SRS resources. For DL, measured PRS signals refer to aggregated PRS resources.


From the RAN1 agreement above, following observations can be made:
Observation 2: UE can report a single PRS-RSRP measurement based on aggregated PRS resources across aggregated PFLs/carriers together with aggregated timing measurements.
Observation 3: UE can report a single PRS-RSRPP measurement based on aggregated PRS resources across aggregated PFLs/carriers together with aggregated timing measurements.
38.133 at its current state is clear about the core requirement for PRS-RSRP measurement reported together with the timing measurements based on aggregated carriers/PFLs. But the core requirement does not clarify about the applicable requirement when the UE reports PRS-RSRPP together with the timing measurements based on the aggregated carriers/PFLs. In our view, similar to PRS-RSRP reported together with timing measurements based on aggregated carriers/PFLs, the core requirement defined for timing measurements based on aggregated carriers/PFLs should also apply to PRS-RSRPP, if the UE reports PRS-RSRPP together with the timing measurements based on the aggregated carriers/PFLs.
Proposal 4: Core requirement for timing measurements (RSTD or UE Rx-Tx) based on aggregated carriers/PFLs apply to PRS-RSRP/RSRPP, when UE reports PRS-RSRP/RSRPP together with the timing measurements (RSTD or UE Rx-Tx) based on the aggregated carriers/PFLs.
Summary
In this contribution remains issues related to core requirement for bandwidth aggregation-based positioning measurements are discussed. The discussion presented in this paper can be summarized in terms of the observations and proposals listed below.
Proposal 1: RAN4 to clarify that the requirement for UE Rx-Tx measurements with bandwidth aggregation for RRC_INACTIVE state applies provided that the SRS resources for bandwidth aggregation are not dropped due to the collision with other signal.
Observation 1: 0µs is one of the guard period values defined by the RF group.
Proposal 2: No interruption length is defined for the UEs supporting guard period of 0µs for SRS aggregation.
Proposal 3: For UEs supporting guard period values {30µs, 100µs, 140µs, 200µs} interruption lengths are defined by reusing values in 8.2.2.2.9 of 38.133. 
Observation 2: UE can report a single PRS-RSRP measurement based on aggregated PRS resources across aggregated PFLs/carriers together with aggregated timing measurements.
Observation 3: UE can report a single PRS-RSRPP measurement based on aggregated PRS resources across aggregated PFLs/carriers together with aggregated timing measurements.
Proposal 4: Core requirement for timing measurements (RSTD or UE Rx-Tx) based on aggregated carriers/PFLs apply to PRS-RSRP/RSRPP, when UE reports PRS-RSRP/RSRPP together with the timing measurements (RSTD or UE Rx-Tx) based on the aggregated carriers/PFLs.
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