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Introduction
RAN3 has received the LS in [1] from RAN2 listing the following agreements to be considered by RAN3 for our on-going Rel-17 positioning work:
RAN2 #113bis-e
Agreements:
UE-initiated on-demand PRS request is enabled by enhancing LPP RequestAssistanceData.  FFS how much control the network has over the UE request.
The UE-initiated mechanism is enabled by the UE request triggering a request from the LMF, and the actual PRS changes are requested by the LMF irrespective of whether the procedure is UE- or LMF-initiated.
Put the stage 2 description for UE-initiated and LMF-initiated PRS request under the same framework.
RAN2 #114-e
Agreement:

The network can signal predefined PRS configurations to the UE and the UE can select one to request.  FFS if the UE can request a configuration with different parameters and exactly which parameters are flexible.
Define a new LPP assistance data IE which can contain a set of possible on-demand DL-PRS configurations, where each on-demand DL-PRS configuration has an associated identifier. 
This new LPP assistance data IE can be included in an LPP Provide Assistance Data message and/or a new posSIB.

The procedure(s) for on-demand DL-PRS should support at least the following functionality (up to RAN3 what is in NRPPa vs. OAM, etc.):
-	Providing the requested on-demand DL-PRS configuration information from an LMF to the gNB (e.g., explicit parameter or identifier of a predefined DL-PRS configuration), and confirmation of the request by the gNB
-	Provision of (possible/allowed) on-demand DL-PRS configurations that the gNB can support from a gNB to an LMF
-	TRP capability transfer (e.g., whether the RAN node supports the reconfiguration of DL-PRS, etc.)

In this contribution, we discuss about the RAN3 aspects which may come from the above bold points.
Discussion
General
In last e-meeting, RAN3 took the following agreements for support of on-demand DL PRS. A BL CR to NRPPa has been endorsed in [2]:
· Introduce a new non-UE associated NRPPa procedure (class 1) to support on-demand PRS. Details FFS.
· The new NRPPa procedure enables LMF to request gNB to (re)configure PRS transmission, and gNB to indicate the updated PRS configuration to LMF. Details FFS.
· Details regarding information (e.g. parameters, PRS utilization, measurements in general, etc.) to be exchanged by the procedure is pending RAN1/RAN2.
From the first list of the communicated RAN2 agreements:
· “The UE-initiated mechanism is enabled by the UE request triggering a request from the LMF, and the actual PRS changes are requested by the LMF irrespective of whether the procedure is UE- or LMF-initiated.”
RAN3 can deduce that the previously agreed NRPPa and F1AP procedures for PRS Configuration Exchange can be used for both UE-initiated and LMF (network)-initiated DL PRS transmissions. Thus, there is no need for separate procedures to distinguish between the two transmission types in NRPPa.
Proposal 1: The endorsed PRS Configuration Exchange procedure is used for both LMF (network)-initiated and UE-initiated DL PRS transmission. 
On the second paragraph in the RAN2 LS, we are asked to provide our views on whether some features can be specified by RAN3 in NRPPa (and F1AP) or left to OAM/implementation. We describe our proposals in the next section.
Signalling of the on-demand DL-PRS configuration
A first point is whether the information for the requested on-demand DL-PRS configuration needs to be explicitly described or be referenced as an index to a predefined DL-PRS configuration. 
We believe that the LMF can use a learning method for example to gradually build a set of PRS configurations that would be suitable for different network situations based on numerous data like the UE LPP measurement reports, TRP capabilities or positioning results, etc. During a new DL-PRS transmission request, the LMF would have a database of PRS information and could expect which configuration can be sent to RAN for the PRS transmission, as well as the gNB/TRP modification that should be appropriately requested along.
Proposal 2: the LMF determines a number of PRS configurations, based on a crowdsourcing approach from e.g. different UE LPP measurements reports. The LMF can ask the gNB to set-up or update the PRS transmission with an index to a pre-determined configuration. 
The request can take the form of a list of DL-PRS configurations corresponding to different indices. Furthermore, the LMF can decide during a PRS transmission session to change a specific configuration. This could be, for instance, if the configuration with index 1 is currently active and the positioning errors of all UEs meet the requirements, then LMF can ask gNB to modify the PRS transmission to index 2 which can have, e.g., longer periodicity.
Observation 1: It is beneficial if the LMF asks the gNB to modify the configuration of an on-going DL PRS transmission
The above can be done by enhancing the PRS Configuration Exchange. Below an example of the proposed signalling based on the BL CR:


9.1.1.a1	PRS CONFIGURATION REQUEST
This message is sent by LMF to request NG-RAN node configuring or updating the PRS transmission.
Direction: LMF  NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	reject

	NRPPa Transaction ID
	M
	
	9.2.4
	
	-
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	0 ..1
	
	
	YES
	ignore

	  >TRP Item
	
	1 .. <maxnoTRPs>
	
	
	EACH
	ignore

	>>TRP ID
	M
	
	9.2.24
	
	-
	

	>>List of PRS configurations
	
	0..1
	
	List of the proposed PRS configurations for this TRP
	YES
	ignore

	 >>> PRS configuration item
	
	1 .. <maxnoPRSindex>
	
	
	
	

	 >>> PRS  configuration index 
	M
	
	ENUMERATED(1,..,FFS)
	Index of the PRS configuration
	
	

	 >>> PRS configuration
	M
	
	FFS
	
	
	



	Range bound
	Explanation

	maxnoTRPs
	Maximum no. of TRPs in a NG-RAN node. Value is 65535

	maxnoPRSindex
	Maximum no of PRS configurations. Value is FFS



For the gNB’s reply to LMF, RAN3 has already agreed that the PRS Transmission procedure is a class1 procedure, thus the gNB can feedback the LMF with the chosen configuration index. 
Observation 2: Since RAN3 has defined the PRS Configuration Exchange as class1 procedure it is possible for the gNB to ACK with the configuration index, if successful.
Below and enhancement example
9.1.1.a2	PRS CONFIGURATION RESPONSE
This message is sent by NG-RAN node to acknowledge updating the PRS transmission with the index.
Direction: NG-RAN node  LMF.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	reject

	NRPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	TRP List
	
	0 ..1
	
	
	YES
	ignore

	  >TRP Item
	
	1 .. <maxnoTRPs>
	
	
	EACH
	ignore

	>>TRP ID
	M
	
	9.2.24
	
	-
	

	>> DL-PRS Information
	O
	
	9.2.Y
	
	YES
	ignore

	>> PRS configuration Index
	O
	
	ENUMERATED(1..FFS)
	The chosen PRS configuration index
	YES
	ignore



	Range bound
	Explanation

	maxnoTRPs
	Maximum no. of TRPs in a NG-RAN node. Value is 65535



Signalling of gNB PRS capability
Regarding the next two points from the LS: 
-	Provision of (possible/allowed) on-demand DL-PRS configurations that the gNB can support from a gNB to an LMF
-	TRP capability transfer (e.g., whether the RAN node supports the reconfiguration of DL-PRS, etc.)

The above concern static capability information, which NRPPa is not fit to vehiculate because it is a stateless protocol by design. This can be left instead to proprietary signalling or OAM pre-configuration according to a dedicated network contract. Besides, following our good principles in RAN3, we do not exchange RAN nodes capabilities over our interfaces. 
Proposal 3: Since we do not exchange RAN capabilities over RAN3 interfaces, we can rely on OAM or proprietary signalling during dedicated deployments.
Conclusions and Proposals
Proposal 1: The endorsed PRS Configuration Exchange procedure is used for both LMF (network)-initiated and UE-initiated DL PRS transmission. 
-
Proposal 2: the LMF determines a number of PRS configurations, based on a crowdsourcing approach from e.g. different UE LPP measurements reports. The LMF can ask the gNB to set-up or update the PRS transmission with an index to a pre-determined configuration. 
Observation 1: It is beneficial if the LMF asks the gNB to modify the configuration of an on-going DL PRS transmission
Observation 2: Since RAN3 has defined the PRS Configuration Exchange as class1 procedure it is possible for the gNB to ACK the configuration index, if successful.
Proposal 3: Since we do not exchange RAN capabilities over RAN3 interfaces, we can rely on OAM or proprietary signalling during dedicated deployments.

A TP to NRPPa BL CR is provided in the annex. The F1AP discussion part and TP is available in [3]
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TP to NRPPa BL CR
START OF CHANGES
8.2.X	PRS Configuration Exchange
8.2.X.1	General
The PRS Configuration Exchange procedure is initiated by the LMF to request the NG-RAN node to configure or update PRS transmission. This procedure applies only if the NG-RAN node is a gNB.
8.2.X.2	Successful Operation


Figure 8.2.X.2-1: PRS Configuration Exchange procedure, successful operation
The LMF initiates the procedure by sending a PRS CONFIGURATION REQUEST message to the NG-RAN node. The NG-RAN node responds with a PRS CONFIGURATION RESPONSE message. If the List of PRS Configurations IE is included in the PRS CONFIGURATION REQUEST message, the gNB may take it into account when configuring the DL-PRS transmission for each of its TRPs. 

8.2.X.3	Unsuccessful Operation


Figure 8.2.X.3-1: PRS Configuration Exchange procedure, unsuccessful operation
If the gNB is unable to configure any PRS transmission, it shall reply with a PRS CONFIGURATION FAILURE message.
8.2.X.4	Abnormal Conditions
Void.
NEXT CHANGE 
9.1.1.a1	PRS CONFIGURATION REQUEST
This message is sent by LMF to request NG-RAN node configuring or updating the PRS transmission.
Direction: LMF  NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	reject

	NRPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	PRS TRP List
	
	[FFS]
	
	
	YES
	ignore

	  >PRS TRP Item
	
	1 .. <maxnoTRPs>
	
	
	EACH
	ignore

	>>TRP ID
	M
	
	9.2.24
	
	-
	

	
	
	
	
	
	
	

	>>List of PRS Configurations
	
	0..1
	
	List of the proposed PRS configurations for this TRP
	YES
	ignore

	 >>> PRS configuration item
	
	1 .. <maxnoPRSindex>
	
	
	
	

	 >>> PRS  configuration index 
	M
	
	ENUMERATED(1,..,FFS)
	Index of the PRS configuration
	
	

	 >>> PRS configuration
	M
	
	FFS
	
	
	



	Range bound
	Explanation

	maxnoTRPs
	Maximum no. of TRPs in a NG-RAN node. Value is 65535

	maxnoPRSindex
	Maximum no of PRS configurations. Value is FFS



9.1.1.a2	PRS CONFIGURATION RESPONSE
This message is sent by NG-RAN node to acknowledge updating the PRS transmission.
Direction: NG-RAN node  LMF.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	reject

	NRPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	PRS Transmission TRP List
	
	[FFS]
	
	
	YES
	ignore

	  >PRS Transmission TRP Item
	
	1 .. <maxnoTRPs>
	
	
	EACH
	ignore

	>>TRP ID
	M
	
	9.2.24
	
	-
	

	>>On-demand PRS information
	[FFS]
	
	9.2.Y
	
	YES
	ignore

	>> PRS configuration Index
	O
	
	ENUMERATED(1..FFS)
	The chosen PRS configuration index for this TRP
	YES
	ignore



	Range bound
	Explanation

	maxnoTRPs
	Maximum no. of TRPs in a NG-RAN node. Value is 65535



9.1.1.a3	PRS CONFIGURATION FAILURE
This message is sent by NG-RAN node to indicate that it cannot configure any PRS transmission.
Direction: NG-RAN node  LMF.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	reject

	NRPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	Cause
	M
	
	9.2.1
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.2
	
	YES
	ignore



NEXT CHANGE 


	
	
	
	
	



9.2.Y On-demand PRS information [FFS]
This IE contains the updated PRS configuration.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
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