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1 Introduction 
The Rel-17 WID of NR positioning enhancement was updated in RAN#91e, one of the key objectives is to mitigate the Rx/Tx timing delays. And RAN1 has started a study on the mitigation of Tx/Rx timing delays based on the reference device with known location, and a LS was sent to RAN2 to check the specification impact on the PRU.
	Agreement:
Send an LS to RAN2/RAN3 (cc SA2), including the following content:

· RAN1 has evaluated the use of positioning reference units (PRUs) with known locations for positioning and observes improvements in using PRUs for enhancing the positioning performance. But, RAN1 has not identified specification enhancements needed in RAN1 specifications. RAN1 kindly requests RAN2/RAN3 (cc SA2) to determine if and what specification enhancements are adopted for PRUs for positioning.

· Notes: 
· The term “positioning reference unit (PRU)” is only used as a terminology in this discussion.  PRU does not necessarily mean an introduction of a new network node.

· PRU may support, at least, some of the Rel-16 positioning functionalities of UE, if agreed, which is up to RAN2.  The positioning functionalities may include, but not limited to, the following:

1. Provide the positioning measurements (e.g., RSTD, RSRP, Rx-Tx time differences)

2. Transmit the UL SRS signals for positioning

· PRU may be requested by the LMF to provide its own known location coordinate information to the LMF. If the antenna orientation information of the PRU is known, the information may also be requested by the LMF.


In this contribution, we discuss the protentional RAN2 impact on this reference device with known location, which is called PRU in the incoming LS.
2 Discussion
RAN1 has studied the Tx/Rx timing delays mitigation by introducing PRU with known locations, with the know location of PRU, the positioning accuracy will be improved based on RAN1 evaluation. 
To study the protentional RAN2 spec impact of the PRU, we would like to discuss the RAN1 LS with the following questions:
What is the type of PRU?

As stated in the LS, RAN1 has evaluated the use of PRUs with known locations for positioning and observes positioning performance improvements. While it is not clear on the type of the PRU based on RAN1 discussion, it seems neither UE nor TPR it is. To continue the study of PRU specification impact, it is necessary to make clear the type of the PRU first, since it may lead specification impacts on either RAN2 or RAN3. 
Observation 1 It is unclear on the type of PRU form RAN1 LS.
If PRU is a TRP-like device, we think the main specification is in RAN3, since RAN2 mainly focus on the LPP specification. Ans if PRU is a UE-like device, we wonder whether it belongs to the scope of R17 positioning WID. To introduce a new type of UE will bring huge work especially at this stage of the WID. If the proponents want this to be studied they should bring a proposal to the RAN plenary.
Observation 2 If PRU is a new type device, the study is out of R17 positioning WID scope.
.
How to obtain the location of PRUs?
The second issue correspond to the LS is that how to obtain the location of PRUs. RAN1 LS only mentioned that the PRU with known location can help to improve the positioning performance, while it is not clear how to acquire the location of PRU. Based on our understanding, there are two possible ways in general:
· Option 1: the PRU calculates its own location based on GNSS
In the LS, it says that PRU may be requested by the LMF to provide its own known location coordinate information to the LMF. If the PRUs get its known location via GNSS, we wonder the difference between normal UEs and PRUs since majority UE supports GNSS positioning, then the gain to introduce such PRUs is not significant to us. 
Moreover, whether the known location of PRU can be considered as reliable is still questionable. During the discussion of NTN WID, RAN2 has send a LS to SA3-LI to confirm whether A-GNSS based UE location information can be considered reliable, SA3-LI [2] replied the LS as following, the location information relies on GNSS without network verification will be considered unreliable. Thus, PRUs get its known location via GNSS is undesirable from safety and reliability perspective.
SA3LI notes that any method which relies solely on UE-generated location information is unlikely to be considered reliable for network selection purposes. Therefore, a method such as GNSS/A-GNSS cannot be considered as reliable or trusted unless the information provided by the UE can be verified by the network. In the event that the available location information is insufficient for the AMF to determine the UE location with comparable accuracy and reliability to terrestrial networks, SA3LI considers that invocation of LCS procedures via the LMF may be necessary to fulfil regulatory obligation.
Observation 3 The known location of PRUs obtained via GNSS is unreliable.
· Option 2: the location of PRUs is known by implementation
Another alternative is to get the know location via non-3GPP, i.e. up to implementation. In that case, no specification is need from RAN2 perspective.
Observation 4 There is no specification impact if PRU location is determined by implementation.
How to transmit the location information?
According to the LS, the PRU shall be able to communicate with LMF for location information and antenna orientation reporting as well as positioning measurement provision.

As we discussed before, the known location of PRUs obtained via GNSS is unreliable, thus it is preferred to obtain the PRUs known location by implementation. As a straightforward way, the location reporting from PRUs to LMF can also be achieved by implementation. 
Observation 5 Location reporting from PRUs to LMF can be achieved by implementation.
Based on the discussion and observation above, we think both the location estimation and reporting of the PRUs can be realized by implementation.

Proposal 1 Implementation based solution is supported for PRUs location estimation and reporting.
Proposal 2 No specification impact is identified from RAN2 perspective.

3 Conclusion
Based on the discussion above, we have the following observations:
Observation 1
It is unclear on the type of PRU form RAN1 LS.
Observation 2
If PRU is a new type device, the study is out of R17 positioning WID scope.
How to obtain the location of PRUs?
Observation 3
The known location of PRUs obtained via GNSS is unreliable.
Observation 4
There is no specification impact if PRU location is determined by implementation.
How to transmit the location information?
Observation 5
Location reporting from PRUs to LMF can be achieved by implementation.


Based on the discussion above, we propose:
Proposal 1
Implementation based solution is supported for PRUs location estimation and reporting.
Proposal 2
No specification impact is identified from RAN2 perspective.
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