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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 including the positioning architecture in the case of split gNB. In RAN3#105, it was agreed
· For RAN3#105bis it is recommended resolve the different proposals on the F1AP procedure and message structures. 
· And when we start to populate F1 (NRPPa) with details related to TRP’s, the target is to group such information in an extensible SEQUENCE.
Also related to this, stage 2 text was agreed in [5] that states
· The gNB-CU terminates the NRPPa protocol.
· A gNB-DU may include TRP functionality. A TRP can support functions for a TP, RP or both TP and RP
· A positioning-only gNB-DU with TRP does not need to offer cell services to the gNB CU.
This paper considers further the stage 3 implications of the above in F1AP, taking also into account the NRPPa related proposals in a companion paper [6]. 
2. 	CU-DU Positioning Configuration Exchange
In a related discussion on NRPPa [6], it is proposed to have two levels of information exchange, to allow the LMF to selectively request information on particular TRPs and particular parameters (rather than upload the full parameters set for all PRBs). 
In F1AP, this would need to be reflected also in two different processes. One simple solution is to have the basic configuration stored at the gNB-CU as part of the gNB-DU configuration, since this is relatively light in terms of memory requirements. In addition, having this basic information at the gNB-CU enables the gNB-CU to route detailed requests to the correct gNB-DU (since these requests will be referenced to TRPs, and not to gNB-DUs, which are not visible to the LMF).
Therefore, it is proposed that the basic TRP information (including e.g. TRP ID and TX/RX support) is part of the F1AP Setup and Configuration procedures.
Proposal 1: TRP basic configuration is part of the F1AP Setup / Configuration Update procedures.
For example, the F1AP SETUP REQUEST could be modified as below:
F1SetupRequestIEs F1AP-PROTOCOL-IES ::= {
	{ ID id-TransactionID		CRITICALITY reject	TYPE TransactionID	PRESENCE mandatory	}|
	{ ID id-gNB-DU-ID			CRITICALITY reject	TYPE GNB-DU-ID		PRESENCE mandatory	}|
	{ ID id-gNB-DU-Name			CRITICALITY ignore	TYPE GNB-DU-Name	PRESENCE optional	}|
	{ ID id-gNB-DU-Served-Cells-List	CRITICALITY reject	TYPE GNB-DU-Served-Cells-List	PRESENCE optional	}|
	{ ID id-GNB-DU-RRC-Version	CRITICALITY reject	TYPE RRC-Version	PRESENCE mandatory	}|
	{ ID id-gNB-DU-TRP-Config	CRITICALITY ignore	TYPE GNB-DU-TRP-Config	PRESENCE optional },
	...
} 


Where the gNB-DU-TRP-Config IE would be basically a list of TRPs with associated basic attributes e.g.:
· TRP ID (M)
· RX/TX (M)
· Associated Cell (O)
Obviously, this IE would also need to be included in the Configuration Update procedures.
The overall flow would look like the below, which requires a new F1AP procedure e.g. TRP Information Exchange.
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Figure 1: Flow for TRP Information Response

Therefore, we also have the following:
Proposal 2: Introduce a new procedure in F1AP (TRP Information Exchange), based on the NRPPa Information Exchange procedure.
This could be a single generic procedure applicable to all information or could be split into a number of separate information exchange procedures applicable to different types of 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.
3. 	Triggering of measurement or transmission requests
Assuming that in NRPPa we will define both a generic measurement request and a generic transmission request procedure, then it would make sense to define similar procedures in F1AP. These would effectively be applied in a nested manner with respect to NRPPa.
Note that:
· For these procedures, we can apply the principle agreed in RAN3#105, i.e. that the TRP information is defined in such a way that it can be passed directly to the gNB-DU by the gNB-CU without interpretation, as ASN block.
· In fact the same principle also applies to the information exchange procedure discussed in the previous section i.e. the gNB-CU may, but is not required to, read or interpret the information generated by the gNB-DU in response to the request from the LMF. 
· In the downlink, the gNB-CU routes the requests to the appropriate gNB-DU, based on the TRP ID(s); in the uplink, the gNB-CU optionally aggregates the information (if preferred) before responding to the LMF.
Therefore it is proposed to introduce “mirror” procedures in F1AP i.e.
Proposal 3: In F1AP, define a generic measurement request procedure and a generic transmission request procedure, both gNB-CU initiated; other procedures may be required (e.g. failure, stop, etc), and can be mirrored from NRPPa once this is agreed.

4. 	Summary and Conclusions
In this contribution we discussed the impacts on F1AP that result from the procedure structure presented in [5], and made the following proposals:
Proposal 1: TRP basic configuration is part of the F1AP Setup / Configuration Update procedures.
Proposal 2: Introduce a new procedure in F1AP (TRP Information Exchange), based on the NRPPa Information Exchange procedure.
Proposal 3: In F1AP, define a generic measurement request procedure and a generic transmission request procedure, both gNB-CU initiated; other procedures may be required (e.g. failure, stop, etc), and can be mirrored from NRPPa once this is agreed.
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