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In the discussion of [1] at RAN2#121bis-e, RAN2 took some steps towards enabling positioning methods for a remote UE.  The decisions were as follows:
1. Changes to stage 2 are agreed in principle, documenting which positioning methods and features are not applicable to remote UEs ([3])
2. Working assumption to introduce an indication of remote UE operation into LPP
3. Agreement to introduce an SFN-DFN offset into RRC
4. Agreement to introduce posSIB forwarding into RRC, with an FFS point on the amount of network control
The remaining issues from these agreements are confirmation of the working assumption in (2) and clarification of the network involvement in (3).  In addition, comments were received in the discussion indicating that companies have some uncertainty about the usefulness of downlink positioning for remote UEs.  We address these issues in the sections below.
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2.1	Remote UE indication
It is clearly useful for the LMF to know when it faces a remote UE.  Without this knowledge, the LMF may select inappropriate positioning methods (e.g., one of the methods that is not workable for a remote UE).  We understand that there is no disagreement in principle on this point, but one company indicated in the discussion that they felt the issue should be addressed in SA2 by exposing the relaying relationship to the AMF and having the AMF notify the LMF when the UE to be positioned is a remote UE.
Procedurally, this approach is not very reasonable.  To this point there has been no such proposal in SA2, and if one were received, it would represent a dramatic departure from the design of the layer 2 relaying feature.  The relaying relationship is a RAN feature in which the AMF is not significantly involved; when a UE performs a path switch between the direct and indirect paths, from a NAS perspective the UE is still under the service of the cell, and there is no functional reason to expose the change to the AMF.  (The AMF’s only responsibility to the relay feature is authorisation.)  There is simply no reason for RAN2 to assume that SA2 will change the relay architecture to address this positioning-specific issue, especially when it can be more parsimoniously handled within the positioning regime.
The approach that was suggested involving the AMF is clearly higher-impact than an end-to-end solution using LPP.  It should also be noted that the AMF is not involved in positioning with SUPL, so this would only be a partial solution, and even when applicable, it would require the AMF to push to the LMF a remote UE status update during an ongoing LCS session (which itself creates follow-on requirements to expose changes of the remote UE status to the AMF).  Furthermore, it requires an AMF update to support a positioning feature; it seems unlikely that all AMFs would quickly be updated for a positioning enhancement, and therefore it would still be useful to have an end-to-end LPP solution with impact only to the UE and LMF.
Proposal 1: Confirm the working assumption to include a remote UE indication in LPP.
2.2	Network involvement in posSIB forwarding
The issue related to network decision about which posSIBs to forward is not completely clear.  The gNB is not in general involved in positioning operations and does not know the positioning requirements of a target device, so it is not in a good position to evaluate whether a particular posSIB “should” be delivered to a remote UE.  The network as a whole already has control of the usage of posSIBs via ciphering.
The posSIBs contain assistance data; if a UE requests them, it is because the UE has a positioning requirement for the assistance data, and if the network does not deliver a posSIB, the UE will just request the same assistance data from the LMF through unicast LPP signalling.  In consequence, the gNB cannot stop a UE from receiving the assistance data; it can only introduce latency by forcing the UE to send the request twice by different means.
In short, we understand that the network should not and cannot “police” the distribution of assistance data, and accordingly, we propose to confirm the forwarding of posSIBs without additional mechanisms for network control.
Proposal 2: No additional network control mechanisms are introduced for the forwarding of posSIBs to the remote UE.
2.3	Applicability of downlink positioning for a remote UE
During the previous discussions, some concern was expressed about whether downlink positioning will work well for a remote UE out of coverage.
The remote UE should not be far out of coverage; the sidelink is a relatively short-range interface, and the relay UE is expected to be not only in coverage but in good coverage.  These two facts bound the distance out of coverage that is plausible for the remote UE.
The DL-PRS design is optimised for hearability, and a UE in coverage of its serving cell routinely measures DL-PRS from other cells where it may not be in coverage (for instance, the outer cells in the usual 19-cell pattern used for evaluation in RAN1).  It could be expected that an OOC remote UE would see DL-PRS at a somewhat lower level than in coverage, but it should still have a good chance to detect and measure a set of signals.
The failure mode of downlink positioning is not particularly bad.  If an OOC remote UE does not have adequate DL-PRS reception, positioning will fail or not meet the QoS requirement.  This is no worse than not having positioning in the first place, and LPP contains error signalling to handle such a situation.
Finally, remote UEs in coverage are also a valid case, and the positioning solution for these UEs is the same as for OOC UEs.  Addressing the positioning requirements of in-coverage remote UEs automatically solves the OOC case.
3	Conclusion
This document promulgated the following proposals:
Proposal 1: Confirm the working assumption to include a remote UE indication in LPP.
Proposal 2: No additional network control mechanisms are introduced for the forwarding of posSIBs to the remote UE.
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