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1. Introduction
[bookmark: _Hlk30969022]The Rel-18 WID on expanded and improved NR positioning [1] includes the following RAN1-centric objective of specifying bandwidth aggregation for positioning measurement:
	· Specify bandwidth aggregation for positioning measurements across up to three intra-band contiguous carriers [RAN1, RAN2, RAN4].
· Specify signalling and procedures to support aggregation of PRS/SRS (respectively) resources across PFLs/carriers (respectively) for positioning measurements under the assumption that the signals over aggregated resources are transmitted and received (respectively) using a single RF chain (same antenna) [RAN1, RAN2].
· NOTE: The support of bandwidth aggregation for positioning measurements applies only to timing related measurements (e.g., RSTD, RTOA, and UE/gNB Rx-Tx time difference).
· Specify RRM requirements with measurement gaps in connected mode, and in inactive mode, including PRS measurement period/reporting [RAN4].


In this contribution, we will discuss the issues related with bandwidth aggregation for DL and UL positioning measurements.
2. DL Bandwidth Aggregation
To support bandwidth aggregation of PRS resource across intra band contiguous carriers, we need to update the signalling and procedures of both configuration and positioning measurement reporting.
In current specification, the PRS is configured per PFL (positioning frequency layer) and within each PFL, the PRS resources of each TRP are configured. Within each PFL, all the PRS resources of all TRPs are transmitted with same subcarrier spacing, same PRS resource bandwidth, same frequency location, same comb size and also same cyclic prefix. Thus, to support aggregating PRS resources in two different PFL, the system shall ensure the subcarrier spacing, comb size and cyclic prefix of PRS resources in different PFLs are same.
Proposal 1: The PFL for aggregation of PRS resources shall configure the same subcarrier spacing, comb size and cyclic prefix. 
To aggregate two PRS resources in two different carriers, these two PRS resources shall be transmitted on the same time-domain location. In the PRS assistance data, each PRS resource is provided with the following time-domain configuration parameter: periodicity and slot offset, the starting slot offset for each PRS resource, the symbol offset of each PRS resource. The PRS transmission time-domain location is also determined by the configuration of muting pattern. Thus to make sure that two PRS resources for aggregation are transmitted on the same time-domain symbol, the system shall configure same values to those time-domain location related parameters.
[bookmark: _Hlk127137828]Proposal 2: Two PRS resource on different PFL for aggregation shall be configured with same periodicity, slot offset, number of symbols, symbol location within one slot, and muting pattern. 
For each TRP, the SFN0 slot 0 for the DL PRS resource is also configured within each PFL. To support aggregating PRS resources across PFL, the TRP shall configure the same slot 0 in those PFLs.
[bookmark: _Hlk127137833]Proposal 3: The NR-DL-PRS-SFN0-Offset of one TRP in different PFLs supporting aggregating PRS resources shall be configured with same value.
As stated in the WID, the support of bandwidth aggregation for positioning measurements applies only to timing related measurements, i.e., DL-TDOA and multi-RTT positioning method. Thus, the positioning measurement reporting for DL-TDOA and multi-RTT positioning shall be updated to accommodate the measurement results from aggregating PRS resources of different PFLs. In DL-TDOA measurement reporting, a RSTD measurement can be tagged with an indicator that indicates whether the measurement is obtained from aggregating PRS resources across different PFLs. For each reported RSTD, a PRS-RSRP is also reported. When aggregating PRS resources is used, the corresponding PRS-RSRP can be PRS resources that is aggregated for the RSTD measurement.
[bookmark: _Hlk127137836]Proposal 4: In DL-TDOA measurement reporting, the UE reports whether the RSTD is measured from aggregating PRS resources across different PFLs and the DL PRS RSRP is calculated from aggregated PRS resources.
In multi-RTT positioning, the UE reports the Rx-Tx time difference.  The UE can use PRS aggregation to obtain the DL Rx timing for the calculation of Rx-Tx time difference. Therefore, similarly, for each Rx-Tx time difference reporting, the UE can report whether the report is obtained from measuring aggregated PRS resources. For each reported Rx-Tx time difference, a corresponding PRS-RSRP can be reported. When aggregating PRS resources is used for Rx-Tx time difference reporting, the PRS-RSRP shall be measured from the aggregated PRS resources too.  
[bookmark: _Hlk127137841]Proposal 5: In multi-RTT measurement reporting, the UE reports whether the UE Rx-Tx time difference is obtained from aggregating PRS resources across different PFLs and the corresponding DL PRS RSRP is calculated from aggregated PRS resources.
UL Bandwidth Aggregation
[bookmark: _Hlk118404580]Uplink time-related positioning measurement (RTOA and gNB Rx-Tx time difference) are obtained by measuring SRS resource.  First of all, the TRP can use the SRS for MIMO to measure time-related positioning measurement. The SRS for MIMO shall not be impacted by the support of bandwidth aggregation of uplink signal for positioning.
[bookmark: _Hlk127137847]Proposal 6: Using SRS for MIMO in aggregation of SRS signal for positioning is transparent to UE. There is no spec impact.
The purpose of SRS aggregation is to support larger bandwidth of SRS transmission for higher uplink timing measurement performance. However, the uplink transmission is generally limited by the uplink transmit power.  The issue of limited power is especially severe for the SRS for positioning targeting to a non-serving cell TP since the path loss between the UE and the non-serving cell TP is generally large.  Therefore, SRS aggregation is only applicable to non-power limited case, for example, indoor positioning.
[bookmark: _Hlk127137852]Proposal 7: Aggregation of SRS is only applicable to the non-power limited scenario. 
For two SRS resources for positioning that can be aggregated, the system shall configure the following same parameters so that the TP can aggregate them for positioning measurement: the same subcarrier spacing, same cyclic prefix, same slot and symbol locations.  Those SRS resources shall also be configured with same spatial relation info so that the UE can apply the same Tx beam on them and they are also configured with the same pathloss RS.
[bookmark: _Hlk127137856]Proposal 8: Two SRS resource for positioning on different carriers for aggregation shall be configured with : same subcarrier spacing, same cyclic prefix, same slot and symbol locations, same spatial relation info and same pathloss RS.
The TP can aggregate two SRS resources for positioning in different carriers to obtain uplink arrival time. For each reported RTOA value, the TP can report if the RTOA value is obtained from aggregating two SRS resource for positionings. 
[bookmark: _Hlk127137861]Proposal 9: The TP reports if one reported RTOA value is obtained from SRS resource aggregation. 
3. Conclusions
In this contribution, we present our views on aggregation of PRS/SRS for NR positioning and the following proposals are made:
Proposal 1: The PFL for aggregation of PRS resources shall configure the same subcarrier spacing, comb size and cyclic prefix. 
Proposal 2: Two PRS resource on different PFL for aggregation shall be configured with same periodicity, slot offset, number of symbols, symbol location within one slot, and muting pattern. 
Proposal 3: The NR-DL-PRS-SFN0-Offset of one TRP in different PFLs supporting aggregating PRS resources shall be configured with same value.
Proposal 4: In DL-TDOA measurement reporting, the UE reports whether the RSTD is measured from aggregating PRS resources across different PFLs and the DL PRS RSRP is calculated from aggregated PRS resources.
Proposal 5: In multi-RTT measurement reporting, the UE reports whether the UE Rx-Tx time difference is obtained from aggregating PRS resources across different PFLs and the corresponding DL PRS RSRP is calculated from aggregated PRS resources.
Proposal 6: Using SRS for MIMO in aggregation of SRS signal for positioning is transparent to UE. There is no spec impact.
Proposal 7: Aggregation of SRS is only applicable to the non-power limited scenario. 
Proposal 8: Two SRS resource for positioning on different carriers for aggregation shall be configured with : same subcarrier spacing, same cyclic prefix, same slot and symbol locations, same spatial relation info and same pathloss RS.
Proposal 9: The TP reports if one reported RTOA value is obtained from SRS resource aggregation. 
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