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Abstract of the contribution: this paper discusses positioning assistance data associated with PRU or GNSS reference receiver, its content, source and procurement procedure.
1. Discussion
Backgrounds：
In 3GPP Rel-18 5G_eLCS_Ph3, the reference data is introduced by 5GS to assist to improve the positioning accuracy. The positioning assistance data can be derived from PRU and GNSS reference receiver. Additionally, the current conclusions describe the content and procurement of positioning assistance data of both PRU and GNSS.
For GNSS positioning assistance data, it is concluded that [1]:
LMF can collect GNSS assistance data by reusing Data Collection from AF as described in clause 5.20a of TS 23.501 [18] and Naf_EventExposure service described in clause 5.2.19.2 of TS 23.502 [19]. The collection may be performed on a periodic basis.
After the collection, LMF may send the collected GNSS assistance data to UEs via the procedures described in clause 6.14.1 (Broadcast of Assistance Data by an LMF) or clause 6.11.1 (UE Assisted and UE Based Positioning Procedure) during a positioning session.

LMFs collected GNSS assistance data may update its NF profile in NRF by indicating the TAs of which corresponding GNSS assistance data exists, then the LMF can be discovered and its collected GNSS assistance data can be used by other LMFs not having corresponding GNSS assistance data.
For PRU positioning assistance data, it is concluded that [2]:
-
UE sends UL NAS Transport including PRU Registration Request to AMF.

-
The PRU Registration is an LCS supplementary service message and has no new AMF impact.

-
AMF sends the PRU Registration Request to LMF and may include a UE verification indication indicating whether this UE can serve as a PRU.

-
PRU Registration Request includes PRU information.
-
PRU information may include PRU's positioning capability, location information (if known), type and state of the PRU (e.g. mobile/static type, on/off state)
-
The PRU may register with multiple LMFs. e.g. for the case a PRU is in multiple LMF overlapped serving areas.

-
LMF may indicate to NRF the PRU information or may store PRU information locally based on operator policy.

-
LMF stores PRU information and may indicate to NRF the PRU existence in its NF profile.

-
When the PRU information is provided to the NRF:

-
The serving LMF invokes the Nnrf_NFManagement_NFUpdate service operation to store the PRU information in the LMF profile already stored in the NRF.

-
When other LMF needs to obtain the PRU information for a certain area, the LMF just invokes the Nnrf_NFDiscovery including NF type which is set to LMF and indicates the area. NRF will return the profile including PRU information of the LMFs covering the area.

-
The target UE serving LMF may obtain PRU information locally, or may obtain PRU information and a PRU serving LMF from an NRF.

-
A mobile PRU may lead to the update of registration at serving LMF and/or registration at a new LMF.

-
A serving LMF of PRU obtains PRU location measurements as described in clause 5.4.5 of TS 38.305 [6] by triggering the existing procedures defined in clause 6.11 of TS 23.273 [5]:

-
To improve target UE positioning, the serving LMF of the target UE may obtain PRU location measurements from a serving LMF of PRU.
Observations：
Observation 1: PRU and GNSS positioning assistance data share many same characteristics and should be treated identically. 
GNSS positioning assistance data and PRU positioning assistance data are discussed in different KIs of FS_eLCS_Ph3. But they share the same characteristics:

1. They are all used to improve the positioning accuracy.
2. They are stored in NRF for retrieval by LMF. 

3. The positioning reference information all includes the known location of reference entity.

So logically the two types of positioning reference information can be merged and we can define the same storage content, retrieval method and procedure in normative period. 
But there is a difference between PRU and GNSS positioning assistance data. Compared to PRU positioning assistance data, GNSS positioning assistance data is used to improve the positioning accuracy at the lower expense of power consumption, which is not excluded from consideration by PRU-assisted positioning performance improvement. 
Observation 2: It is unreasonable in the current characteristics, registration procedure and UE verification of PRU.
In current conclusions, PRU’s positioning capability is included as a part of PRU information. But according to TS 38.305, functionally PRU is just an ordinary UE with known location. If specified, the positioning capability of UE related to the PRU should be specified in the LCS/LPP feature of the UE. So there is no need to specify the positioning capability for PRU registration. As the relevant UE’s positioning capability has be included during UE registration procedure. 
It is said that the location information can be unknown. It is very strange since known location is the precondition of being a PRU according to TS 38.305.
It is concluded that the mobile/static type is used to characterize a PRU. It is a common sense that motion is absolute and static is relative. In other words, it is unreasonable to assume a PRU to be static. Therefore, it is proposed to remove the type feature of PRU. 

Lastly, on/off is used to describe the state of a PRU. It is misleading as well. Since the PRU can works as a UE functionally, the registration state of PRU is stored in the UE content of serving AMF. There is no strong incentive to include the state information of PRU in supplementary signalling-based Registration procedure. 
Moreover, since PRU is a UE functionally. The identity information of the relevant UE (e.g. SUPI or PEI) should be included in PRU information. In addition, the area information of a PRU is needed to be specified for the retrieval by LMF (e.g. TAI or CGI). 

Furthermore, the positioning assistance data in a LMF can’t be obtained by another LMF. Considering the consistency of positioning assistance data, if a LMF can obtain the positioning assistance data from another LMF, it is uneasy to achieve convergence and consistency of these information if there is a change from NRF. It is proposed to retrieve the positioning assistance data by LMF only from NRF. And positioning assistance data is not a part of target UE’s positioning context, so the positioning assistance data should not move from the current LMF to another serving LMF if there is a change of the LMF for a target UE. 

Similar to other LCS and LPP signalling message, the proposed PRU registration procedure is also supposed to be a supplementary signalling message and be transmitted by NAS TRANSPORT message. In current conclusion, it is confusing that whether the PRU registration message is handled in both AMF and LMF and how the UE verification indication is obtained. Since the criterion of whether a UE can serve as a PRU has existed in 5GS, what is the reason to include UE verification indication? It is self-contradictory that supplementary signalling-based PRU registration include the indication. Moreover, how can the 5GS trust the PRU positioning assistance data information included in PRU registration? Obviously, the PRU is untrustworthy. This another argument to challenge the PRU registration procedure. It is proposed that PRU registration procedure is not needed. The only approach to configure PRU information in NRF is by OAM as the PRU information has been verified by the operator at this moment whether the PRU is external or internal to 5GS. And the same principle can be applied to GNSS reference receiver. 
Observation 3: Procedures for Data Collection from AF via NEF in TS 23.288 can be used for GNSS positioning assistance data and PRU positioning data collection.

Clause 6.2.2.3 of TS 23.288 is used by NWDAF to collect information from AFs via the NEF. The GNSS positioning assistance data collection reuse the procedure. Since PRU and GNSS positioning assistance data share the same characteristics, it is propose to utilize the same procedure to different positioning assistance data collection. In terms of usage, the PRU and GNSS positioning assistance data may introduce different procedure. PRU is a specific UE, so the common 3GPP procedure can be used to check the registration state and LMF can obtain the positioning measurements from PRU. For the GNSS positioning assistance data, the current broadcast procedure of assistance data can be applied.  
Proposals: 
Proposal 1: Merge the description of PRU positioning assistance data and GNSS positioning assistance data into general positioning assistance data in high level feature clause.
Proposal 2: Remove the misleading features of PRU and define the identical positioning assistance data of PRU and GNSS reference receiver.
Proposal 3: Reuse the procedure of GNSS positioning assistance data collection for the PRU positioning assistance data collection.
3. Proposal
It is proposed to take the above-mentioned proposals into account in the normative work. The implementation paper can refer to S2-2300462.
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