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Discussion 
1 Introduction
In this paper we propose an initial draft BL CR on NRPPa procedures to support new NR positioning methods.
2 Discussion
In the past RAN1 and RAN2 meetings certain progress has been achieved, allowing RAN3 to start discussing NRPPa procedures to support new NR positioning methods and to have the first draft of the NRPPa BL CR.
Specifically, RAN1 have agreed the list of higher layer parameters [1] and RAN2 are in the process of discussing draft stage-2 and stage-3 CRs for NR positioning [2], [3], and [4]. According to the current draft stage-2 CR [2], the following new NR positioning methods are supported:
· NR Enhanced Cell ID methods,

· Multi-RTT positioning,

· DL AoD positioning,

· DL TDOA positioning,

· UL TDOA positioning, and 

· UL AoA.

Note: even though stage-2 defines these as separate procedures, this does not necessarily mean that all of the above will be defined as separate procedures in stage-3 in LPP and/or NRPPa.

Observation 1: RAN1 have agreed on the list of positioning parameters and RAN2 are in the process of discussing stage-2 and stage-3 CRs for positioning, with BL CR drafts submitted to the meeting this week. 

In the present paper we discuss NRPPa protocol design to support the above new positioning methods with emphasize on messages and procedures, with the understanding that the exact IE definition requires a bit more progress in RAN2. Nevertheless, the overall NRPPa framework can and should be discussed in RAN3 at this stage.

Proposal 1: to discuss BL CR for NRRPa TS 38.455 introducing the overall NR positioning messaging framework.

While we intentionally separate the discussion of NRPPa messages and procedures from the discussion on the information to be transferred in these messages, some high-level understanding of what needs to be transferred is nevertheless needed for proper protocol design. In particular, one needs to understand which positioning methods require just information transfer between a gNB and an LMF, weather the said information transferred is on-demand (i.e. one-time) or periodic, and which methods also require measurement results transfer from a gNB to an LMF.
Note: blindingly copying LPPa design is not going to work, as:

a) NR will support new positioning methods not present in LTE (e.g. Multi-RTT), and

b) The architecture is different (i.e. there is no equivalent of the SLm interface).

Observation 2: cut-n-pasting LPPa design does not seem appropriate, as NR will support positioning methods not available in LTE and because the architecture is different (no SLm interface).

In particular, we would like to point out that while in LPPa there is only one positioning method for which the protocol supports measurement configuration and transfer – E-CID, this is not the case in NR. In NR, NRRPa should also support measurement configuration and transfer for the following positioning methods (on top of NR E-CID): Multi-RTT, UL AoA and UL TDOA. This is because in LTE, UL measurement configuration and reporting are performed via SLm, while in NR this should be done via NRPPa.
With the above understanding about the information and measurement results transferred between a gNB and an LMF, we need to discuss the NRPPa message design, in particular how to group positioning methods into NRPPa messages.
It is tempting to follow the LPPa approach to define one message set/procedure for one positioning method, especially since that is the approach that was taken to define the only two NRPPa procedures supported by LTE access in NG-RAN. However, while it made perfect sense to replicate LTE E-CID and LTE OTDOA design from LPPa into NRPPa, this may not necessarily be the case for new NR positioning methods. Moreover, considering that NR in general and NR positioning in particular is likely to evolve, it makes sense to consider an extensible future proof design. 
Generally, we see the following options for NRPPa protocol design:

1. Separate NRPPa messages/procedures for each NR positioning method defined in stage-2
2. Grouping of NRRPa messages/procedures as DL (DL TDOA and DL AoD), UL (UL TDOA and UL AoA), and DL and UL (E-CID and Multi-RTT)

3. Grouping of NRPPa messages/procedures as information transfer, and measurement (initiation and reporting)

The latter option 3 appears to have the least standardization impact, less redundancy and more future proof. Furthermore, since in practice it is very likely that multiple positioning methods will be used for the same UE (i.e. hybrid positioning), the 3rd option is more effecting in terms of signaling. 

Observation 3: a single common NRPPa procedure applicable to multiple positioning methods has less standardization and implementation impact and is more future proof.

One notable difference between LPPa and NRPPa design is, as mentioned above, the absence of the SLm interface. In particular, this means that UL location measurements should be initiated and measurement results reported over the NRPPa interface. Furthermore, not just NR E-CID measurements should be reported over NRPPa, but also Multi-RTT measurements. This further re-enforces the benefit of having a single NRPPa measurement initiation and reporting procedure which can be used with multiple positioning methods (at least NR E-CID, Multi-RT, UL TDOA, and UL AoA). 
Proposal 2: to define common (i.e. applicable to all positioning methods) NRPPa information exchange and measurement procedures. 
In particular, the following NRPPa messages can be defined to support all the NR positioning procedures:

Proposed NRPPa location information exchange messages:

· LOCATION INFORMATION REQUEST

· LOCATION INFORMATION RESPONSE

· LOCATION INFORMATION FAILURE
· LOCATION INFORMATION UPDATE
Proposed NRPPa location measurement initiation and reporting messages:

· LOCATION MEASUREMENT INITIATION REQUEST

· LOCATION MEASUREMENT INITIATION RESPONSE

· LOCATION MEASUREMENT FAILURE
· LOCATION MEASUREMENT FAILURE INDICATION

· LOCATION MEASUREMENT REPORT

· LOCATION MEASUREMENT TERMINATION

Proposal 3: to define the following NRPPa messages: LOCATION INFORMATION REQUEST, LOCATION INFORMATION RESPONSE, LOCATION INFORMATION FAILURE, LOCATION INFORMATION UPDATE, LOCATION MEASUREMENT INITIATION REQUEST, LOCATION MEASUREMENT INITIATION RESPONSE, LOCATION MEASUREMENT FAILURE, LOCATION MEASUREMENT FAILURE INDICATION, LOCATION MEASUREMENT REPORT, and LOCATION MEASUREMENT TERMINATION.

A proposed BL CR reflecting the NRRPa messaging framework outlined above is provided in [5].

Proposal 4: to endorse the NRPPa BL CR in [5] with the overall positioning messaging framework.

3 Conclusion

In the present contribution we make the following observations:

Observation 1: RAN1 have agreed on the list of positioning parameters and RAN2 are in the process of discussing stage-2 and stage-3 CRs for positioning, with BL CR drafts submitted to the meeting this week. 

Observation 2: cut-n-pasting LPPa design does not seem appropriate, as NR will support positioning methods not available in LTE and because the architecture is different (no SLm interface).

Observation 3: a single common NRPPa procedure applicable to multiple positioning methods has less standardization and implementation impact and is more future proof.

Based on the discussion in the present contribution and the observations above we propose: 

Proposal 1: to discuss BL CR for NRRPa TS 38.455 introducing the overall NR positioning messaging framework.

Proposal 2: to define common (i.e. applicable to all positioning methods) NRPPa information exchange and measurement procedures. 

Proposal 3: to define the following NRPPa messages: LOCATION INFORMATION REQUEST, LOCATION INFORMATION RESPONSE, LOCATION INFORMATION FAILURE, LOCATION INFORMATION UPDATE, LOCATION MEASUREMENT INITIATION REQUEST, LOCATION MEASUREMENT INITIATION RESPONSE, LOCATION MEASUREMENT FAILURE, LOCATION MEASUREMENT FAILURE INDICATION, LOCATION MEASUREMENT REPORT, and LOCATION MEASUREMENT TERMINATION.

Proposal 4: to endorse the NRPPa BL CR in [5] with the overall positioning messaging framework.
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