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[bookmark: _Ref349588338]1. 	Introduction
A new work item on "NR Positioning Support" has been agreed at RAN#83 [1], and further updated at RAN#84 [2]. The objectives include:
RAN3 centric objectives
Define extensions of NRPPa protocol for NR positioning [RAN3]
RAN2 + RAN3 centric objectives
Resolve open aspects on architecture and proceed with normative work for the following items [RAN2/RAN3]:
· Location of the transmission measurement function 
In addition, and although not explicitly mentioned in the objectives, RAN3 is also expecting to work on the impacts of the above (and all other objectives) on the internal RAN architecture and protocols (e.g. F1AP). Impacted specifications include TS 38.401 [3] and TS 38.473 [4].
As of RAN3#104, there were some basic agreements on architecture, which involves the concept of TRPs, which were tentatively defined in RAN3#105.
In this document we consider from a high level point of view which general procedures are required in NRPPa. In a separate paper we consider the resulting F1AP impacts. 
2. 	Configuration Upload aspects
2.1	TRP Identification
According to the current baseline CR, a TRP is a set of geographically co-located antennas […] supporting TP and/or RP functionality. A TP / TP functionality is defined as
· A set of geographically co-located transmit antennas […] for one cell, part of one cell or one DL PRS-only TP. […] One cell can be formed by one or multiple transmission points.
While a RP / RP functionality is defined as:
· A set of geographically co-located receive antennas […] for one cell, part of one cell or one UL PRS-only RP. […] One cell can be supported by one or multiple reception points.
NRPPa should enable the LMF to address and control actions of individual TRPs (transmission, reception). To do this, we may generalize the approach of LPPa, where a TP ID was introduced. The motivation in LPPa was related to identification of the TP in LPP. In NRPPa, in addition, individual addressing will be needed by the LMF e.g. to request measurements from a specific TRP.
How to identify TRPs can be further discussed. Note that TRPs may be associated with a cell, but a cell ID would not be sufficient or necessary to identify TRPs. However it is important to know that a TRP is associated with a cell. Hence:
Proposal 1: A TRP is identified by a {TRP ID, cell ID} pair, where the cell ID is optional. Absence of the cell ID indicates that the TRP is not associated with a cell.
2.2	TRP Configuration Upload to the LMF
Addressing of specific TRPs by the LMF requires knowledge of the TRPs’ capability and basic configuration.  
The situation is similar to the LPPa procedures for OTDOA information retrieval, with some significant differences:
· The TRP may support TX and/or RX, hence functionality and configuration will need additional descriptive parameters.
· The TRP may be associated with a cell, part of a cell, or not associated with a cell.
· Due to potentially larger size of a gNB (e.g. if virtualized), the number of TRPs could be large, and it is inefficient to always address every TRP for information fetching as in the OTDOA procedure.
With this in mind, it seems beneficial to allow two different levels of configuration discovery by the LMF:
· Level 1: Basic information comprising TX/RX support, {TRP ID, cell ID} pair
· Level 2: Detailed information on capabilities, configuration etc
The first level could be seen as a kind of configuration exchange where the gNB provides an unfiltered list of all TRPs to the LMF. The second level would operate on request from the LMF, identifying particular TRP(s), and also particular parameters (this last aspect would be similar to the OTDOA procedure).
The figure below shows a possible resulting operation flow:



Figure 1: Flow for TRP Information Request/Response (including possible F1AP procedures)
Note that in the above we show a potential flow including the F1AP messages in the case of split architecture. In this, it is assumed that the gNB-DU provides the basic TRP information as part of existing procedures (F1 Setup and Configuration Update), and the gNB-CU maintains this information as part of the F1 configuration. Note that the gNB-CU needs this information (as well as the LMF) in order to route the request at step 5 to the correct gNB-DU at step 6. However, for the more detailed requests from the LMF at steps 5-6, the gNB-CU is not required to maintain the more detailed configuration returned at steps 7-8.
Proposal 2: It is proposed to support two levels for information discovery by the LMF: basic information with no selectivity, and detailed information (TRP and parameter selective). Both would be initiated by the LMF.
Although it might be possible to design a single procedure for both, it seems easier to aim for two separate procedures, where the second can be modelled as a generalization of the OTDOA information retrieval, except that the LMF can designate specific TRPs in the request.
Proposal 3: Define a procedure for basic configuration discovery, and a procedure for detailed selective information discovery; both to be initiated by the LMF. 
The detailed procedure for steps 5-8 is shown in Figure 1 as a generic procedure able to support a request for all types of configuration information. However, an alternative would be to define separate procedures to request different types of detailed configuration information (e.g. TX versus RX information). As the procedure would operate in the same way for any type of information, it seems more efficient to define just one generic procedure, which should reduce complexity and signalling.
[bookmark: _Hlk20498752]3.	Triggering of measurement or transmission requests
Once the LMF has obtained TRP information as outlined in the previous actions, it is possible to control actions of TRPs e.g. request of measurements of UL PRS or transmission of DL PRS. There is a possible template for this in the Measurement procedure in SLmAP.
[bookmark: _Hlk20498834]We expect that it should be possible to define one generic measurement request procedure, and one generic transmission request procedure; there does not seem to be any benefit in combining these two. Of course in both cases we are likely to need additional procedures e.g. for stopping or modifying the requested actions. 
As for information retrieval, it would also be possible to define separate transmission related procedures and separate measurement related procedures related to different types of transmission and different types of measurement. However, this does not seem needed as a gNB-DU should be informed of all UL measurements to be obtained by a TRP for the same UE at the same time to enable the gNB-DU to decide if all measurements can be supported and to obtain all the measurements in the most efficient manner. Similarly, if an LMF requires several types of DL PRS transmission from a TRP to locate a target UE, it seems better to send all of these to a gNB-DU in the same message in order to ensure that all transmission can be supported and not just certain parts. Thus, generic procedures are preferred.
[bookmark: _Hlk20499779]Proposal 4: Define a generic measurement request procedure and a generic transmission request procedure, both LMF initiated; other procedures may be required (e.g. failure, stop, etc).
4.	Single or multiple TRP addressing
In RAN3#105, there was an agreement that “when we start to populate F1 (NRPPa) with details related to TRP’s, the target is to group such information in an extensible SEQUENCE”. The rationale was to allow simple protocol translation between NRPPa and F1AP in a split architecture (i.e. the TRP-associated IE (sequence) can be seen as a container that is directly reused between the two protocols).
With such a structure, a NRPPa message (e.g. measurement request from the LMF) could in principle address single or multiple TRPs. Addressing of multiple TRPs in a single message reduces the number of messages (though not necessarily the total signalling load, since each TRP would likely receive a different request and/or return a different response).
However, for a split architecture, multi-TRP addressing could result in adding extra complexity to the gNB-CU or LMF handling. For example, in the case of measurement requests, the gNB-CU might need to wait for and collate results from each individual TRP (or each individual gNB-DU) before responding towards the LMF. Since each TRP may have a different response time due to a different request and/or different requirements, the task of the gNB-CU could become rather complex. Alternatively, the gNB-CU might return each response for a TRP to the LMF immediately it is received from a gNB-DU, in which case the LMF complexity may increase.
It is therefore proposed to support addressing to only one TRP per procedure instance, where this applies to all procedures discussed above e.g. measurement request, transmission request, and configuration exchange. Extension to multiple TRPs could be considered in the future as an optimization.
Proposal 5: It is proposed that NRPPa TRP-addressing procedures are (initially at least) designed to address a single TRP per procedure instance.

5. 	Summary and Conclusions
In this contribution we discussed…:
Proposal 1: A TRP is identified by a {TRP ID, cell ID} pair, where the cell ID is optional. Absence of the cell ID indicates that the TRP is not associated with a cell.
Proposal 2: It is proposed to support two levels for information discovery by the LMF: basic information with no selectivity, and detailed information (TRP and parameter selective). Both would be initiated by the LMF.
Proposal 3: Define a procedure for basic configuration discovery, and a procedure for detailed selective information discovery; both to be initiated by the LMF. 
Proposal 4: Define a generic measurement request procedure and a generic transmission request procedure, both LMF initiated; other procedures may be required (e.g. failure, stop, etc).
Proposal 5: It is proposed that NRPPa TRP-addressing procedures are (initially at least) designed to address a single TRP per procedure instance.
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