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Introduction
In RAN#98, the following descriptions for bandwidth aggregation for WID were agreed [1].
	· Specify support of positioning for UEs with Reduced Capabilities (RedCap UEs)
· Specify support of Frequency Hopping (FH) beyond maximum RedCap UE bandwidth for reception of DL PRS and transmission of UL SRS for positioning [RAN1, RAN2].
· NOTE: The complexity of the corresponding capabilities for RedCap UEs should be addressed for the introduction of appropriate capabilities for RedCap UEs.
· Specify RRM requirements for positioning including RRM measurements and procedures for RedCap UEs for both with and without frequency hopping [RAN4].

· 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].
· Specify physical layer measurements and signalling to support NR DL and UL carrier phase positioning for UE-based, UE-assisted, and NG-RAN node assisted positioning [RAN1, RAN2, RAN3, RAN4].
· Existing DL PRS and UL SRS for positioning are used for NR carrier phase measurements.
· Specify measurements that are limited to a single carrier/PFL. 
· Specify corresponding new core requirements, as well as identifying and specifying the impact on the existing RAN4 specification, including RRM measurements without measurement gaps in connected and inactive mode (including PRS measurement period/reporting) and procedures [RAN4].


In this contribution, discussion topics related to RedCap positioning, carrier phase positioning, and bandwidth aggregation for positioning in RAN2 are addressed.
Potential enhancements for positioning for RedCap UEs
Frequency hopping has been agreed to be specified in the Rel. 18 WID. Specification support related to physical layer need to be identified first. For example, for TX hopping to transmit PRS or SRS for positioning, details related to signalling of frequency hopping should be discussed in RAN2. Such signalling details may include new assistance data and striggering/activation/deactivation commands. Frequency hopping can be represented by hopping pattern ID, duration of a hop, hopping bandwidth. RAN1 needs to clarify how frequency hopping can be implemented. Based on the RAN1 work, RAN2 can proceed with the study of signalling details.
RX hopping to receive PRS at the UE requires further clarification from RAN1. An example of Rx hopping is when the network indicates to the UE to make measurements on subset of PRS bandwidth. To enable Rx hopping, signalling for the UE to indicate the measurement hopping pattern may be needed.
As different modes of positioning requires unique signalling from the LMF and measurement reports from the UE, whether Tx/Rx hopping is supported for UE-assisted or UE-based positioning should be clarified. 
Proposal 1: RAN2 should wait for RAN1 to finalize potential enhancements for positioning for RedCap UEs
Potential enhancements for carrier phase positioning
RAN1 and RAN2 need to specify measurements for carrier phase positioning. Details related to carrier phase measurements such as indication of the reference TRP/PRS and target TRP/PRS need to be discussed. Whether phase measurements can be reported with the existing measurements such as RSTD also need to be considered since phase measurements may be more beneficial as assistance information, rather than standalone measurement. In addition, assistance data needed for carrier phase positioning (e.g.., indication of reference TRP/PRS, if supported phase error group, LOS/NLOS indicator associated with TRP/PRS resource) needs to be discussed. Similar to positioning for RedCap UE, details related to support for carrier phase based positioning need to be clarified in RAN1 before RAN2 can make a progress in the discussion.
Proposal 2: RAN2 should wait for RAN1 to finalize potential enhancements for carrier phase positioning.
Bandwidth aggregation for positioning
Aggregation of bandwidth for positioning is beneficial for increasing accuracy for timing based positioning. Signalling details may include indication of frequency layers for PRS/SRS to aggregate for positioning. Both LPP and RRC messages are envisioned to be enhanced. In addition, activation/deactivation for latency reduction can be considered. RAN2 needs to wait for RAN1 to identify potential enhancements related to bandwidth aggregation for positioning.
Proposal 3: RAN2 should wait for RAN1 to finalize potential enhancements for bandwidth aggregation for positioning.
Conclusion
Observation 1: Studies/discussions related to signalling enhancements for positioning RedCap UEs depend on RAN1 progress
Proposal 1: RAN2 should wait for RAN1 to finalize potential enhancements for positioning for RedCap UEs
Proposal 2: RAN2 should wait for RAN1 to finalize potential enhancements for carrier phase positioning.
Proposal 3: RAN2 should wait for RAN1 to finalize potential enhancements for bandwidth aggregation for positioning.
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