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1. Introduction
In the last RAN2#121b-e meeting, agreements regarding the RAT-dependent integrity have been made as follows:
Agreements:
· RAN2 anticipate that the error sources are overbounded by a Gaussian distribution.
LS to RAN1 to check this view and ask about the parameters for the overbound distributions.
· TRP related error source bounds can be provided to UE via dedicated LPP providing assistance message or PosSIB
· Any interaction between the LMF and NG-RAN to support determination of error sources is in RAN3 scope. Other aspects of determining the TRP error sources are left to deployment and implementation.
· For UE-based RAT-dependent integrity, the PL and/or its corresponding TIR are provided to LMF as legacy, using the existing common LPP signaling 








In this paper, we would like to further address our views on the RAT-independent integrity
2. Discussion
2.1 signalling enhancement to support LMF-based positioning
As could be found in the latest TR 38.859, the positioning integrity error source could come from UE as indicated as follows:
· UE measurement:
· RSTD measurement performed by the UE for the DL-TDOA
· UE Rx-Tx time difference measurement performed by the UE for the Multi-RTT
· DL-PRS RSRPP of the first path or RSRP measurement performed by the UE for the DL-AOD
For the LMF-based integrity calculation, if DL Uu based positioning method is applied, the UE needs to send the integrity information related to the performed DL measurement to the LMF. Otherwise, the integrity result derived by the LMF may not reflect the practical situation. In our opinion, the simplest way is to introduce the integrity related IE into the positioning method related ProvideLocationInformation IEs such as nr-DL-TDOA-ProvideLocationInformation, nr-DL-AoD-ProvideLocationInformation, nr-Multi-RTT-ProvideLocationInformation in the LPP ProvideLocationInformation msg. Another way is to introduce a new msg dedicated to transmitting the positioning measurement result related integrity information towards the LMF. For now, we prefer the first option due to its simplicity, the LMF could immediately know the UE-side integrity result related info. upon reception of the positioning measurement result.
Proposal 1: RAN2 to agree to embed the UE-side integrity result related IE into the positioning method related ProvideLocationInformation IEs such as nr-DL-TDOA-ProvideLocationInformation, nr-DL-AoD-ProvideLocationInformation, nr-Multi-RTT-ProvideLocationInformation in the LPP ProvideLocationInformation msg.

2.2 Signalling enhancement to support UE-based positioning integrity
In the latest TR 38.859, the positioning integrity signalling impacts on the UE-based positioning signalling have been found as follows:
· UE-based:
- UE sends capability info to LMF on integrity for UE-based mode using LPP capability transfer procedure.
- LMF sends the assistance data for integrity calculation to UE. LMF provides, in assistance data, the information of error sources (e.g., originated from RAN node) to UE for integrity in UE-based mode.
- LMF sends integrity requirement, e.g., TIR, to UE in LPP request location information message for integrity of UE-based mode.
-	UE sends integrity result to LMF using LPP location information Transfer message.
Firstly, the LPP capability transfer procedure needs to be enhanced to support requesting and conveying the positioning integrity information between the UE and LMF. In our opinion, there are two options regarding definition of the positioning integrity capability. The first is to include a new flag indicating whether or not the UE supports the positioning method specific integrity in each positioning method related ProvideCapabilities IEs such as otdoa-ProvideCapabilities, etc. The second is to include a new flag indicating whether or not the UE supports the overall positioning integrity capability in the LPP RequestCapabilities and ProvideCapabilities msgs, for example in the CommonIEsRequestCapabilities and commonIEsProvideCapabilities IE.
Proposal 2: RAN2 to discuss the granularity of the RAT-dependent positioning integrity capability flag to be included in at least the LPP ProvideCapabilities msgs, which valids either for all RAT-dependent positioning methods or per RAT-dependent positioning method.
Secondly, we think that it is reasonable for the LMF to send the LPP RequestLocationInfomration msg towards the UE not only requesting for the location measurement results but also the results related to positioning integrity for integrity error sources. Also, the integrity KPI related information could be optionally included in the LPP RequestLocationInfomration msg, if it is UE to derive the positioning results.
Proposal 3: RAN2 to agree to include the IEs related to request of results related to positioning integrity for integrity error sources, and optionally, the integrity KPI, in the LPP RequestLocationInfomration msg.

2.3The feasibility of decouple the entity for integrity computation from positioning 
In the R18, a question raised that whether or not the entity for integrity computation and the one for positioning could be decoupled. Let us take DL-TDOA as an example.
Firstly, we decouple the entity for integrity computation and positioning computation: choosing the UE as the positioning entity and the LMF as the integrity computation entity. After performing the DL measurement result, the UE needs to send the integrity related assistance information, e.g., feared events of the measurement errors to the LMF. Subsequently, the LMF derives the positioning integrity result based on the assistance information and sends it back to the UE, if it is the UE trigger the LCS service. As can be found, to apply the positioning result in practice for positioning integrity-sensitive services, the UE needs to wait for at least two pieces of LPP msg transmission time to obtain the related positioning integrity result from the LMF, indicated as follows:



Figure 1: UE needs to wait for at least two pieces of LPP msg transmission time to obtain the related positioning integrity result from the LMF
Observation 1: if UE serves the positioning entity and the LMF serves as the integrity computation entity, for applying the DL positioning result in practice for positioning integrity-sensitive services, the UE needs to wait at least two pieces of LPP msg transmission and processing time to obtain the related positioning integrity result from the LMF.
Secondly, if we choose the LMF as the positioning entity and the UE as the integrity computation entity, after performing the DL-PRS measurement, the UE needs to send the DL-PRS measurement result towards the LMF. Then, the LMF derives the positioning result based on the DL-PRS measurement result and sends it back to the UE, if it is the UE triggering the LCS service. Similar with the above implementation, it could be found, UE at least needs to wait for two pieces of LPP msg transmission and processing time prior to the availability of the integrity checked positioning result.
Observation 2: if LMF serves the positioning entity and the UE serves as the integrity computation entity, for applying the DL positioning result in practice for positioning integrity-sensitive services, the UE needs to wait for at least two pieces of LPP msg transmission and processing time to obtain the related positioning integrity result from the LMF.


Figure 1: UE needs to wait for at least two pieces of LPP msg transmission time to obtain the related positioning result from the LMF
As a result, from the perspective of saving unnecessary processing time for the time-sensitive positioning services, we propose RAN2 to agree that the entity for integrity computation and the one for positioning computation should not be decoupled.
Proposal 4: RAN2 to agree that the entity for integrity computation and the one for positioning computation should not be decoupled, from the perspective of saving unnecessary processing time for the time-sensitive positioning services.
3. Conclusion and proposals
RAN2 is kindly asked to discuss and adopt the following observations and proposals:
Proposal 1: RAN2 to agree to embed the UE-side integrity result related IE into the positioning method related ProvideLocationInformation IEs such as nr-DL-TDOA-ProvideLocationInformation, nr-DL-AoD-ProvideLocationInformation, nr-Multi-RTT-ProvideLocationInformation in the LPP ProvideLocationInformation msg.
[bookmark: _GoBack]Proposal 2: RAN2 to discuss the granularity of the RAT-dependent positioning integrity capability flag to be included in at least the LPP ProvideCapabilities msgs, which valids either for all RAT-dependent positioning methods or per RAT-dependent positioning method.
Proposal 3: RAN2 to agree to include the IEs related to request of results related to positioning integrity for integrity error sources, and optionally, the integrity KPI, in the LPP RequestLocationInfomration msg.
Observation 1: if UE serves the positioning entity and the LMF serves as the integrity computation entity, for applying the DL positioning result in practice for positioning integrity-sensitive services, the UE needs to wait at least two pieces of LPP msg transmission and processing time to obtain the related positioning integrity result from the LMF.
Proposal 4: RAN2 to agree that the entity for integrity computation and the one for positioning computation should not be decoupled, from the perspective of saving unnecessary processing time for the time-sensitive positioning services.
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