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[bookmark: OLE_LINK39][bookmark: OLE_LINK38][bookmark: OLE_LINK37]1	Introduction
In Rel-17, operation of relay and remote UEs was introduced under the sidelink relay work item.  Positioning support for a remote UE (which may be outside of the physical Uu coverage footprint of its serving cell) was briefly discussed, but no related material was specified.  This document examines positioning for a remote UE, considers which positioning methods can be supported, and discusses the specification impact to support good-quality operation of the positioning feature with these UEs.
[bookmark: OLE_LINK41][bookmark: OLE_LINK24][bookmark: OLE_LINK17][bookmark: OLE_LINK16]2	Discussion
2.1	Positioning methods for remote UEs
As discussed during the Rel-17 ASN.1 review (e.g. in [1]), a remote UE served by a relay UE can have a requirement for positioning like any other UE: The remote UE may initiate an emergency call, its user may invoke a service requiring location, and so on.
The feasibility of positioning methods for a remote UE can be described as follows:
Table 1: Positioning methods for a remote UE
	Method
	Feasibility for a remote UE
	Impact to enable

	A-GNSS
	No major issues.  GNSS-ReferenceTime including networkTime may not be usable if the UE cannot get the timing of the serving cell, which could slow GNSS acquisition.
	None essential; providing serving cell timing is potentially helpful.

	Sensor, WLAN, Bluetooth
	No issues.
	None.

	NR downlink
	Network timing required to interpret DL-PRS configurations and populate NR-TimeStamp.
	Provide serving cell timing.

	NR uplink
	Aperiodic and semi-persistent SRS cannot be activated/deactivated.  Uplink positioning with periodic SRS appears workable.
	Inform the LMF that the UE is a remote UE, so the LMF does not request aperiodic or semi-persistent SRS.

	NR E-CID
	Measurements can be provided to the LMF by the remote UE (DL) or its serving gNB (UL), but the LMF implementation may assume the UE is within the footprint of its serving cell.
	Inform the LMF that the UE is a remote UE, so the LMF can take it into account in implementation.

	Multi-RTT
	The uplink portion has the same issues as uplink positioning.
	Inform the LMF that the UE is a remote UE, so the LMF does not request aperiodic or semi-persistent SRS.



(Methods depending on non-NR access are omitted, as the relay is an NR-specific feature.)
Proposal 1: Capture a table of positioning methods for remote UEs in 38.305.
The following sections analyse the spec impact to enable the support described above.
2.2	Determining SFN
A remote UE is served by a relay UE that has its own serving cell.  The relay UE knows the SFN timeline of its serving cell, but the remote UE only sees the DFN timeline provided by the relay UE.  The relay UE can simply provide the SFN timeline to the remote UE, in terms of to the DFN timeline.  It could reasonably be included in the RRCReconfigurationSidelink message, allowing the relay UE to update the timing when the current value is no longer valid (e.g. due to drift).
Proposal 2: The relay UE provides the SFN-DFN relationship to the remote UE in the RRCReconfigurationSidelink message.
2.3	Indicating remote UE status
For uplink positioning, NR E-CID, and multi-RTT, it is useful to inform the LMF when it faces a remote UE.  The impact is minor: A flag could be added to CommonIEs-RequestAssistanceData and NR-ECID-SignalMeasurementInformation.  It could be considered whether a similar indication is needed in NRPPa, but this seems not absolutely critical; the gNB knows the remote UE status and can, for instance, ignore the LMF’s request for aperiodic or semi-persistent SRS in case of a remote UE.
Proposal 3: An indication of remote UE status is added to CommonIEs-RequestAssistanceData and NR-ECID-SignalMeasurementInformation.
2.4	Implications for posSIBs
During Rel-17, some companies expressed concerns that the lack of network time information from the serving cell at the remote UE made downlink positioning not usable and thus undercut the value of certain posSIBs.  If the SFN timeline is made available to the remote UE, this concern is no longer applicable, and it seems to make sense to make the posSIBs available to the remote UE.
In any case, some posSIBs are directly applicable for the remote UE; the benefits of the posSIBs are still there, in the sense that the remote UE can receive assistance data from the posSIBs and avoid a unicast LPP transaction, and there is no reason to deny these benefits to a remote UE.  We thus propose that a remote UE should be able to request posSIBs from its serving relay UE, using the same mechanism as already specified for other SIBs.
Proposal 4: The SIB request mechanism from the remote UE is extended to allow requesting the posSIBs.
3	Conclusion
This document promulgated the following proposals:
Proposal 1: Capture a table of positioning methods for remote UEs in 38.305.
Proposal 2: The relay UE provides the SFN-DFN relationship to the remote UE in the RRCReconfigurationSidelink message.
Proposal 3: An indication of remote UE status is added to CommonIEs-RequestAssistanceData and NR-ECID-SignalMeasurementInformation.
Proposal 4: The SIB request mechanism from the remote UE is extended to allow requesting the posSIBs.
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