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In RAN2#116-e meeting[1], the following agreements were achieved for positioning integrity. 
	Agreements:
· Proposal 1. Request feedback from RTCM SC134 on the specific technical attributes:
- overbounding of GNSS errors: zero-mean assumption (provision of standard deviation only) or non-zero mean assumption (provision of mean in addition to standard deviation); paired overbounding vs single overbounding.
- additional items are FFS for now and depend on progress during RAN2 #116.
· Proposal 2. RAN2 to proceed with the Rel-17 work scope. What is achieved is FFS and depends on contributions and proposals under discussions in R2-2110181.
· Proposal 3. RAN2 agrees to leverage in the future on standards for GNSS integrity message produced by RTCM SC134 when this become available.
· Proposal 4. Include in the draft LS all our agreements/conclusions dealing with GNSS integrity.
· Proposal1-1 (modified): WA: The paired overbounding technique is supported for bounding the error probability distribution for GNSS integrity as a baseline. 
· Proposal1-2 (modified): Error representation by SSR is supported for GNSS integrity. FFS alignment with the assistance data for OSR in RTCM (also FFS alignment with SSR, if RTCM produce something in that direction in the Rel-17 time frame). 
· Proposal 2-9: Assistance data for GNSS integrity can be sent periodically. 
· Proposal 2-11: The assistance data in GNSS-RealTimeIntegrity can be reused for GNSS integrity in R17
· Pursue LMF-based integrity on a best-effort basis in Rel-17.


The intention of this contribution is to share our views on the remaining issues of positioning integrity.
Discussion
1.1 LMF-based integrity
In last meeting, there is a remaining issue about whether to support LMF-based integrity. An agreement is achieved that RAN2 will pursue LMF-based integrity on a best-effort basis. In Rel-17, A-GNSS positioning method supports both UE-based mode and UE-assist mode(LMF-based mode). In order to align with these two modes, the UE-based integrity and LMF-based integrity should both be supported in Rel-17. On the other hand, LMF-based integrity is benefit for the further progress, i.e., Rel-18 positioning integrity applied in RAT-dependent positioning methods. For example, UL-TDOA can only be a LMF-based method. To save cumbersome signalling transfer procedures between LMF and UE, LMF-based integrity should be supported at least for LMF-based positioning method as a baseline.
The RAN2 specification impact of LMF-based positioning integrity mainly lies in the signaling interaction between UE and LMF. For MT-LR and MO-LR, the signalling of feared event, KPIs and integrity result transfer are quite different. The typical procedures of MT-LR and MO-LR are given as follows:
· MT-LR & LMF based positioning integrity determination 
· UE reports feared events to LMF
· UE detects GNSS feared events and UE feared events, and reports them to LMF for PL calculation. 
· UE reports GNSS measurement result to LMF
· UE receives GNSS signals and performs GNSS measurement. Then, UE reports GNSS measurement result to LMF via ProvideLocationInformation message. In addition, the feared event can be reported together with GNSS measurement result.
· LMF calculates the integrity result
· Since LMF is aware of KPIs, therefore when LMF receives feared events and the GNSS measurement result, LMF can calculate the PL value based on the input.
· LMF tells the integrity result to external LCS client
· If there is any LCS client, LMF finally reports the integrity result to the external LCS client. There is no RAN2 spec impact at this step.
· MO-LR & LMF based positioning integrity determination 
· UE reports feared events and KPIs to LMF
· In MO-LR, UE is the LCS client, so UE knows the required KPI. At this step, UE reports UE feared events, GNSS feared events and KPIs to LMF for PL calculation, or for integrity flag decision.
· UE reports GNSS measurement result to LMF
· UE receives GNSS signals and performs GNSS measurement. Then, UE reports GNSS measurement result to LMF via ProvideLocationInformation message. In addition, UE feared event, GNSS feared event and KPIs can be reported together with GNSS measurement result.
· LMF calculates the integrity result
· When LMF receives feared events and the GNSS measurement result, LMF can calculate the PL value based on the input.
· LMF tells UE the the integrity result
· The final step is to transfer the integrity result from LMF to UE, which initiates the MO-LR request. This can be transferred via ProvideAssistanceData message.
[bookmark: _GoBack]Based on the above procedures, MT-LR and LMF-based integrity have simpler procedure than MO-LR, especially in the final step. Therefore, if LMF-based integrity is to be supported, MT-LR based solution should be prioritized in R17.
Proposal 1: Support to prioritize MT-LR and LMF-based integrity in R17. 
1.2 Integrity results reporting
In last meeting, there is a view that UE should report achieved KPIs together with integrity results (PL or integrity flag). However, we believe positioning integrity is like a ‘1 or 0’ feature for LCS client. That is to say, LCS client may only want to know whether the current positioning session satisfies the positioning integrity and can be normally used or not. If one set of KPIs is much likely to beyond UE’s reach, LCS client can send multiple sets of KPIs with different degrees of achieving difficulty. By the means of quantization, UE only needs to transmit degrees of achieved KPIs rather than actual KPI values, which eases the burden of integrity determination of LCS client.
Proposal 2:Do not support to report achieved KPIs together with integrity results.
Conclusions
In this contribution, we provide our views positioning integrity and make the following proposals.
Proposal 1: Support to prioritize MT-LR and LMF-based integrity. 
Proposal 2:Do not support to report achieved KPIs together with integrity results.
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