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[bookmark: _Ref349588338]1. 	Discussion
As summarized in TR 38.855 [1], from a RAN perspective the support of location management functionality in NG-RAN impacts at least:
-	NG-C interface: signalling between AMF and NG-RAN;
-	Protocol/signalling between NG-RAN and UE; 
-	Protocol/signalling between NG-RAN Nodes;  
-	Architecture of location management component within NG-RAN.
This contribution provides a text proposal for the impacts on signalling protocols and interfaces. It is proposed that the existing location protocols are reused for local NG-RAN positioning:
-	Nlmf_Location_DetermineLocation, TS 29.572 [2];
-	LPP, TS 36.355 [3];
-	Supplementary Services, TS 24.080 [4];
- 	NRPPa, TS 38.455 [5].
The positioning messages for these location protocols can be transported in transport container messages for NGAP, RRC, XnAP, and F1AP. Therefore, 
-	no new interface(s) are required; and
-	impact on existing protocols is limited to the specification of a new UL/DL transfer message container in NGAP [6], RRC [7], XnAP [8], and F1AP [9] protocols.

Proposal: Add the attached text proposal to TR 38.856.
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[bookmark: _Toc16508698]5.2		Impact on existing protocols and interfaces [FFS]
5.2.1	Location Service procedures involving LMC
Editor Note: flows are intended to show common operation for all architectures with LMC. Specific architectures may require further details
[…]

5.2.2	Impacts on Signalling protocols and interfaces
[bookmark: _Hlk20988479]5.2.2.1		Signalling between an AMF and gNB/LMC
The NL1 interface between AMF and LMF supports location requests for a target UE sent from a serving AMF for the target UE to an LMF as specified in TS 29.572 [xx] (Nlmf_Location_DetermineLocation Request/Response). The Request operation can include the following parameter (at least one of these parameters must be present):
-	externalClientType, correlationID, amfId, locationQoS, supportedGADShapes, supi, pei, gpsi, ecgi, ncgi, priority, velocityRequested;
and the Response operation may include (where the parameter locationEstimate must be present):
-	locationEstimate, accuracyFulfilmentIndicator, ageOfLocationEstimate, velocityEstimate, civicAddress, positioningDataList, gnssPositioningDataList, ecgi, ncgi, altitude, barometricPressure.
An Nlmf_Location_DetermineLocation Request/Response message could be transported between the serving gNB and serving AMF for a target UE in an NGAP transport container, which could be defined as a new NGAP UL/DL transport message.
This has several advantages, including the following:
-	An AMF can use the same message/operation towards an LMF and LMC.
-	Better functional alignment between an LMC and LMF.
-	Immediate and deferred location requests can be supported in alignment with 5GC location procedures (e.g. MT-LR, MO-LR, NI-LR) defined in TS 23.273 [xx] (see also subclause 5.2.1).
Figure 5.2.2.1-1 below shows an example procedure for a basic MT-LR. Steps 5 are the procedures which would be performed if the AMF at Step 4 selects an LMF; steps 6 would be performed if the AMF at step 4 selects a LMC. From an AMF point of view, the same message would be used in both cases; only the transport (container) would be different. Similarly, an LMC would see the same "input/output" data as an LMF. 
NOTE:	Whether to reuse AMF/LMF service operations in an NGAP message container or extend/introduce NGAP message with explicit IEs could be decided in a potential work item phase by RAN3.

· 

Figure 5.2.2.1-1: Example of MT-LR Location Service Support using 5GC LMF (Steps 5) and using a NG-RAN LMC (steps 6).

5.2.2.2		Signalling between a gNB/LMC and UE
The LPP protocol TS 36.355 [xx] is used for the positioning procedures between an LMF and target UE, as specified in TS 38.305 [xx]. For an LMF, LPP messages are carried as transparent PDUs across intermediate network interfaces using the appropriate protocols (e.g., NAS/NGAP over the NG-C interface, NAS/RRC over the Uu interface). 
LPP can be reused for the positioning signalling between an LMC and target UE and transported in an RRC message container. The DL and UL Information Transfer messages (TS 38.331 [xx]) may be extended to support a non-NAS message container (e.g. as described for Note 1 in clause 5.2.1.1), or a new UL/DL RRC Transfer container message can be defined. The reuse of LPP has the lowest overall impact, which also makes UE positioning procedures agnostic to regarding where the LMF is located (i.e., 5GCN LMF or NG-RAN LMC) (similar to the reuse of NL1 messages (subclause 5.2.2.1)). The Step 6b in Figure 5.2.2.1-1 can then be extended as shown in Figure 5.2.2.2-1. 
NOTE:	Whether to reuse LPP in an RRC message container or extend/introduce RRC message with explicit IEs should be decided in the work item phase by RAN2.

· 

Figure 5.2.2.2-1: LPP signalling between LMC and UE.

For Location Services operation, the Supplementary Services (SS) Protocol (TS 24.080 [xx]) is also used for 5GC Location Services, as specified in TS 23.273 [xx]. The MT-LR and MO-LR Services messages are exchanged between an AMF and a UE and can also be used in the same way as currently defined for 5GC LMF location services (see subclause 5.2.1). The Supplementary Services messages for support of periodic and triggered location services are exchanged between a 5GC LMF and UE (TS 23.273 [xx]. For an NG-RAN LMC these messages can be transported in the same RRC container message as for the LPP messages and is shown in Figure 5.2.2.2-2. 
NOTE:	Whether to reuse SS Protocol in an RRC message container or extend/introduce RRC message with explicit IEs should be decided in the work item phase by RAN2.
· 

Figure 5.2.2.2-2: Supplementary Services (SS) signalling between LMC and UE.

5.2.2.3		Signalling between gNBs/LMCs
Location procedures between pairs of gNBs/LMCs are required to support one or more of the following functions:
(a)	Request UL measurements for a target UE by one gNB (e.g. a serving gNB with an LMC) from another gNB (TRP). 
(b)	Provide assistance data for a target UE by one gNB (e.g. a serving gNB with an LMC) to another gNB to assist UL measurements of the target UE by the other gNB/TRP.
(c)	Request a change in DL PRS broadcast scheduling and configuration by one gNB to a neighbour gNB. 
(d)	Request a change in scheduling and resources for broadcast of location information by one gNB to a neighbour gNB.

Items (a)-(d) are the same functionality as required between a 5GC LMF and an NG-RAN Node which can be supported using NRPPa. 
5.2.2.4		Signalling between gNB-CU and LMC
The location procedures between a gNB-CU and LMC comprise all location related procedures on NG, Xn, and NR-Uu interfaces:
-	location procedures between AMF and gNB/LMC (using Nlmf_Location_DetermineLocation), as described in subclause 5.2.2.1; 
-	location procedures between gNB/LMC and UE (using LPP and SS), as described in subclause 5.2.2.2;
-	location procedures between gNBs/LMCs (using NRPPa), as described in subclause 5.2.2.3.
Essentially, a gNB-CU would forward any location related messages received on NG, Xn and Uu interfaces to the LMC.
NOTE:	Whether to reuse the F1 interface for signaling between the gNB-CU and LMC or introduce a new interface should be decided in the work item phase by RAN3.
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