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1. Introduction

According to the WID on expanded and improved NR Positioning [1], one of the objectives is PRS/SRS bandwidth aggregation. The detailed objectives are duplicated as following.

	· 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 last meeting, RAN1 sent LS on measurement definitions for positioning with bandwidth aggregation [2]. This contribution provides our views on this LS.
2. Discussion  
The RAN1 LS are duplicated as following:
	RAN1 LS (R1-2304082 (R4-2307005))
During RAN1#112bis-e meeting, RAN1 made the following conclusion for the definition of positioning measurements for the feature of the PRS and SRS bandwidth aggregation.  

Conclusion 

The legacy definition of DL RSTD, UL RTOA, UE Rx-Tx time difference, gNB Rx-Tx time difference is reused with the assumption that the subframe timings of the intra-band contiguous carriers are the same. 

· Note: multiple PRS/SRS resources which can be used to determine the start of subframe can be from multiple intra-band continuous carriers, 

· Note: no RAN1 spec impact

· Send an LS to RAN4 to confirm RAN1’s understanding 



For intra-band contiguous carriers, it is reasonable to assume subframe timings of the intra-band contiguous carriers are the same.
The legacy DL RSTD (DL reference signal time difference) is defined as the DL relative timing difference between the Transmission Point (TP) j and the reference TP i, defined as TSubframeRxj – TSubframeRxi, where, TSubframeRxj is the time when the UE receives the start of one subframe from TP j. TSubframeRxi is the time when the UE receives the corresponding start of one subframe from TP i that is closest in time to the subframe received from TP j.  With the assumption that subframe timings of the intra-band contiguous carriers are the same, the legacy definition can be reused for PRS bandwidth aggregation.
UE Rx-Tx time difference is define as TUE-RX – TUE-TX , TUE-RX is the UE received timing of downlink subframe #i from a Transmission Point (TP) [18], defined by the first detected path in time. TUE-TX is the UE transmit timing of uplink subframe #j that is closest in time to the subframe #i received from the TP. Since subframe timings of the intra-band contiguous carriers are the same, the legacy definition can be reused for PRS bandwidth aggregation.
UL RTOA (UL Relative Time of Arrival) is the beginning of subframe i containing SRS received in Reception Point (RP) [18]  j, relative to the RTOA Reference Time. The UL RTOA reference time is defined as T0 + tSRS, where T0 is nominal beginning time of SFN 0 provided by SFN Initialization Time, tSRS = (10nf +nsf)*10^(-3), nf and nsf are the system frame number and the subframe number of the SRS, respectively. With the assumption that subframe timings of the intra-band contiguous carriers are the same, the legacy definition can be reused for SRS bandwidth aggregation.
gNB Rx-Tx time difference is defined as TgNB-RX – TgNB-TX , TgNB-RX is the Transmission and Reception Point (TRP) received timing of uplink subframe #i containing SRS associated with UE, defined by the first detected path in time. TgNB-TX is the TRP transmit timing of downlink subframe #j that is closest in time to the subframe #i received from the UE. With the assumption that subframe timings of the intra-band contiguous carriers are the same, we do not see issues to reuse the legacy definition for SRS bandwidth aggregation.
Based on the above analysis, from RAN4 point of view, RAN1 understanding can be confirmed.

Proposal 1: for RAN1 LS on PRS and SRS bandwidth aggregation, RAN1 understanding that the legacy definition of DL RSTD, UL RTOA, UE Rx-Tx time difference, gNB Rx-Tx time difference is reused with the assumption that the subframe timings of the intra-band contiguous carriers are the same are confirmed.
3. Conclusion
This contribution provides discussion on LS on measurement definitions for positioning with bandwidth aggregation. The proposals are:
Proposal 1: for RAN1 LS on PRS and SRS bandwidth aggregation, RAN1 understanding that the legacy definition of DL RSTD, UL RTOA, UE Rx-Tx time difference, gNB Rx-Tx time difference is reused with the assumption that the subframe timings of the intra-band contiguous carriers are the same are confirmed.
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