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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
[bookmark: _Hlk53665621]At the last RAN2 meeting, the study item for R18 positioning was finished and output the corresponding TR [1]. R18 positioning WI in [2] was approved at RAN plenary#98-e. For RedCap positioning, the following objectives are listed in the WID:
	· 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].


In this contribution, we discuss some potential solutions for RedCap positioning and identify the specification impact from RAN2’s perspective.
2. Discussion
2.1	FH for PRS reception
As to frequency hopping for PRS reception, the UE measures multiple PRS sub-bands by frequency hopping operation, wherein the bandwidth of each sub-band doesn’t exceed the maximum RF bandwidth supported by the UE. And then, the UE aggregates these PRS subbands and can achieve higher location accuracy than that in a single subband. To hop among different PRS subbands, the UE needs to perform RF retuning operation, so the time gap between adjacent hops should not be less than the RF retuning time.
Regarding PRS configuration for frequency hopping, there may be 2 potential types:
•	Type 1: Wideband PRS transmission (legacy manner) and narrowband Rx frequency hopping
•	Type 2: Narrowband PRS Tx frequency hopping and narrowband PRS Rx frequency hopping


      
(a) Type 1 PRS configuration              (b) Type 2 PRS configuration
Figure 2.1-1: Example of frequency hopping for PRS reception
From RAN2’s perspective, the specification impact of these two types is different.
For Type 1, the UE needs to indicate its FH capability in NR-DL-PRS-ProcessingCapability of ProvideCapabilities, such as the maximum sub bandwidth and FH bandwidth. With the FH capability of the target UE, the LMF can configure the PRS bandwidth beyond UE’s RF bandwidth.
For Type 2, in addition to the capability impact, it might be necessary to define a new PRS pattern and provide it to the UE in the NR-DL-PRS-Info of ProvideAssistanceData.
In general, the specification impacts of RAN2 can be determined after RAN1 down-selects from the two types, so we propose that:
Proposal 1: Regarding the specification impact of FH for PRS reception, RAN2 needs to wait for RAN1 to down-select from the following two types of PRS configuration:
· Type 1: Wideband PRS transmission (legacy manner) and narrowband Rx frequency hopping,
· [bookmark: _GoBack]Type 2: Narrowband PRS Tx frequency hopping and narrowband PRS Rx frequency hopping.

2.2	FH for SRS transmission
As to frequency hopping for SRS transmission, the UE transmits SRS at multiple subbands by frequency hopping operation, wherein the bandwidth of each subband doesn’t exceed the maximum RF bandwidth supported by the UE. Similarly, the TRP measures the SRS at multiple subbands and can achieve higher location accuracy.
Regarding the frequency hopping solution for UL, there may be 2 potential types:
•	Type 1: Virtual wideband SRS configuration and narrowband actual SRS transmission
•	Type 2: Narrowband SRS configuration of multiple BWPs and BWP switch


      
(a) Type 1 SRS configuration              (b) Type 2 SRS configuration
Figure 2.2-1: Example of frequency hopping for SRS transmission
From RAN2’s perspective, the specification impact of these two types is different.
For type 1, the UE needs to indicate its FH capability in NR-UL-SRS-Capability of ProvideCapabilities, such as the maximum sub bandwidth and FH bandwidth. With the FH capability of the target UE, the LMF can request the serving gNB to configure a virtual wideband for SRS transmission. Within the virtual BWP configuration, the FH rule will be indicated in the SRS-Config.
For type 2, in addition to the capability impact, the UE shall be indicated about the SRS configurations for each BWP and rule of BWP switching.
In general, the specification impacts of RAN2 can be determined after RAN1 down-selects from the two types, so we propose that:
Proposal 2: Regarding the specification impact of FH for SRS transmission, RAN2 needs to wait for RAN1 to down-select from the following two types of SRS configuration:
· Type 1: Virtual wideband SRS configuration and narrowband actual SRS transmission,
· Type 2: Narrowband SRS configuration of multiple BWPs and BWP switch.
3. Conclusion
Proposal 1: Regarding the specification impact of FH for PRS reception, RAN2 needs to wait for RAN1 to down-select from the following two types of PRS configuration:
· Type 1: Wideband PRS transmission (legacy manner) and narrowband Rx frequency hopping,
· Type 2: Narrowband PRS Tx frequency hopping and narrowband PRS Rx frequency hopping.
Proposal 2: Regarding the specification impact of FH for SRS transmission, RAN2 needs to wait for RAN1 to down-select from the following two types of SRS configuration:
· Type 1: Virtual wideband SRS configuration and narrowband actual SRS transmission,
· Type 2: Narrowband SRS configuration of multiple BWPs and BWP switch.
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