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[bookmark: OLE_LINK39][bookmark: OLE_LINK38][bookmark: OLE_LINK37]1	Introduction
At RAN2#119-e and RAN2#119bis-e, a cluster of documents was submitted relating to positioning support for remote UEs ([1], [2], [3], [4], [5]).  The general theme of these documents is that a remote UE may have a requirement for positioning support and should be able to be positioned by the system, but there are certain restrictions in the Rel-17 relaying support that impair this functionality.  This document further discusses the topic and proposes a way forward considering the previous inputs.
[bookmark: OLE_LINK41][bookmark: OLE_LINK24][bookmark: OLE_LINK17][bookmark: OLE_LINK16]2	Discussion
2.1	Proposed behaviours
The previous papers have generally converged on a set of enhancements that seem needed for positioning to work properly for a remote UE:
1. The LMF should be informed that the target UE is a remote UE.
2. The relation between the SFN and DFN timelines should be provided to the remote UE.
a. It was suggested in [5] that this provision could be on-demand rather than depending on constant “push” updates.
3. The SIB request mechanism for the remote UE should be extended to cover posSIBs.
A table of supported positioning methods for TS 38.305 was provided in [4], but [5] questions whether such a table is needed (and whether the details of the CR are accurate).
2.2	Remote UE indication
As discussed in [2] and [5], an indication of remote operation could be provided in several places in LPP.  The suggestion of [5] to unify the indication in the LPP capability signalling seems valid; it does not strictly guarantee that the LMF will know the UE’s status before triggering positioning operations, but for a typical positioning session, the capability information should be available to the LMF at the beginning.
Proposal 1: Indicate the remote UE status in the LPP IE CommonIEsProvideCapabilities and in the method-specific IEs for target device error causes.
For the case where the UE sends its capability to the LMF, then transfers into a relaying configuration before a positioning operation, it would be desirable (though not strictly necessary—this aspect could be handled as an error case) for the UE to trigger a capability indication LPP transaction.  There is not really a natural place in TS 37.355 for such a trigger; section 5.1.4 indicates that the target device sends its capabilities when “triggered to transmit a ProvideCapabilities message”, but TS 37.355 is silent on what events constitute such a trigger (except for the reception of the RequestCapabilities message; in addition, TS 38.305 indicates that the UE may include this message in the MO-LR case).  While this indication could be left to UE implementation, the relationship between relaying and the positioning capabilities may not be obvious, and it seems beneficial to include some guidance on this point, e.g., in the field description of the remote UE status indication in CommonIEsProvideCapabilities.
Proposal 2: Add to the field description of the remote UE status indication in CommonUEsProvideCapabilities text indicating that the UE may send its capabilities due to starting or stopping operation as a L2 U2N Remote UE.
2.3	SFN and DFN timelines
The benefit of an SFN-DFN offset is established in the references, allowing the remote UE to know the SFN timeline of the serving gNB to support various positioning operations.  The point for further discussion seems to be which message(s) should contain the offset; [2] suggests including it in the RRCReconfigurationSidelink message when the relaying relationship is established, and thereafter when the offset changes.  On the other hand, [5] points out that this mechanism is blind to whether there is a positioning session in progress and therefore will result in unnecessary signalling, and suggests using a request/response mechanism instead, either in PC5-RRC or using the upper-layer Additional Parameters Announcement procedure.  As [5] points out, the upper-layer procedure can also be triggered periodically or by an event at the relay UE (i.e., detection of a change in the offset value that requires an update).
The fundamental distinction is whether to have an unsolicited mechanism from the relay UE or a request/response mechanism (or both); the former will be unaware of any ongoing positioning session, resulting in some extra signalling, while the latter requires slightly more time due to the extra request message.  It should be noted that the request/response mechanism must be used at every positioning session, since the remote UE does not know if the offset has changed.  If the offset does not drift (e.g., due to the relay UE being synchronised to the gNB, or due to both the relay UE and the gNB being aligned with GNSS time), the unsolicited mechanism will not cause extra signalling after the connection is set up.  We suggest that both mechanisms can be considered, and two alternative CRs are provided for this aspect.
Proposal 3: Introduce an SFN-DFN offset in the RRCReconfigurationSidelink message, according to one of two alternatives:
· The offset is delivered to the remote UE when relaying is set up and when/if the offset changes;
· The offset is requested explicitly by the remote UE when it starts a positioning operation.
2.4	posSIB request
It seems clear that there is no fundamental limitation preventing use of the posSIBs by a remote UE.  As discussed in [1] and [5], certain assistance data are not fully applicable for a remote UE, but the UE is aware of which assistance data would be useful and can request only what it can use.
Proposal 4: The SIB request mechanism from the remote UE is extended to allow requesting the posSIBs.
It should be noted that the remote UE may request a posSIB that the relay UE does not support or does not have the ciphering key for.  In such a case, the relay UE can still receive and forward the concerned posSIB, even without understanding it.  (Similarly, the requirements in TS 38.331 section 5.8.9.8.3 for non-positioning SIBs indicate that the relay UE acquires and forwards the requested SIBs unconditionally, even if it does not need them itself.  The accompanying CR to TS 38.331 is aligned with these requirements.)
2.5	Stage 2 impact
As noted in [1] and [4], there are limitations on the functionality of certain positioning methods for a remote UE.  Although [5] suggests not capturing a full table of positioning method support in TS 38.305, there are two features that fundamentally cannot work with a remote UE:
1. Uplink positioning and multi-RTT with aperiodic or semi-persistent SRSp, which depends on an activation command in the MAC layer;
2. Measurement gaps/PPW, which cannot currently be supported on sidelink.
It seems useful to document these limitations in TS 38.305.
Proposal 5: Include NOTEs in TS 38.305 indicating that uplink positioning and multi-RTT with aperiodic or semi-persistent SRS cannot be used with a remote UE, and that measurement gaps and PPW are not supported for a remote UE.
3	Conclusion
This document promulgated the following proposals:
Proposal 1: Indicate the remote UE status in the LPP IE CommonIEsProvideCapabilities and in the method-specific IEs for target device error causes.
Proposal 2: Add to the field description of the remote UE status indication in CommonUEsProvideCapabilities text indicating that the UE may send its capabilities due to starting or stopping operation as a L2 U2N Remote UE.
Proposal 3: Introduce an SFN-DFN offset in the RRCReconfigurationSidelink message, according to one of two alternatives:
· The offset is delivered to the remote UE when relaying is set up and when/if the offset changes;
· The offset is requested explicitly by the remote UE when it starts a positioning operation.
Proposal 4: The SIB request mechanism from the remote UE is extended to allow requesting the posSIBs.
Proposal 5: Include NOTEs in TS 38.305 indicating that uplink positioning and multi-RTT with aperiodic or semi-persistent SRS cannot be used with a remote UE, and that measurement gaps and PPW are not supported for a remote UE.
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