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1	Introduction
In Rel. 17 NR positioning enhancements RAN2 discussions, the terms “Pre-Configured Assistance Data” and “Pre-defined PRS Configuration” have been widely used. However, their definitions, relationship with each other, and specification impact are still not clear or finalized.
In this contribution, we provide our views and proposals to clarify these terms in terms of their definition, how they are related, and their specification impact to the standard.
2	Discussion
[bookmark: _Hlk89933490]2.1	Pre-configured Assistance Data
In the past RAN2 meetings, the term Pre-configured Assistance Data has been mainly used in the agenda items for positioning latency enhancements and RRC_INACTIVE positioning. The following are the related agreements from the several past meetings (taken from [1]):
RAN2#114 Agreements:
Support pre-configuration of assistance data to the UE at least in an LPP session.  Details of how to enable this are FFS (e.g. what additional functionality beyond deferred location procedure might be needed).
The LPP Request Location Information message can serve as an indication to the UE to utilize the pre-configured AD.  FFS additional conditions/validity criteria for using the pre-configured AD.

RAN2#115 Agreement:
Proposal 3:	Regarding the validity conditions/criteria associated with pre-configured assistance data, consider at least the following options:
l	Option A: Based on a validity area (e.g. a list of cells)
l	Option B: Based on a (configured) validity timer or a numerical limit on number of times it is utilized
l	Option C: Based on explicit modification or release from the LMF/NG-RAN
l	Option D: Based on the UE’s current location and/or the time

RAN2#116 Agreements:
Proposal 1: Assistance data can be (pre-)configured independently of any given LPP positioning session and thus can be reused across multiple positioning sessions.
Proposal 2: It is suggested to agree that in order to reduce positioning latency associated with signaling of assistance data (via both broadcast or dedicated signaling), pre-configured assistance data can be considered valid for usage across multiple LPP positioning sessions.
FFS spec impact from these proposals.

Pre-configured assistance data (distinct from “pre-defined configuration” as discussed for on-demand PRS) refers to the DL-PRS assistance data (with associated validity criteria) that can be provided to the UE (before or during an ongoing LPP positioning session), to be then utilized for potential positioning measurements at a future time (e.g. for deferred MT-LR).  FFS whether to capture this in a spec.

Proposal 4 (modified): For positioning in RRC_INACTIVE state, the positioning assistance data can be delivered to UE through the following ways:
-	positioning system information, i.e. posSIB;(12/13)
-	pre-configure assistance data when UE in RRC_CONNECTED state;(11/13)
-	send to UE in RRC_INACTIVE during ongoing SDT procedure. (9/13)

Based on the above agreements, we have the following observations:
Pre-configured AD contains a set of PRS configurations for PRS signals that are currently actively transmitted by the network and can be utilized by the UE that has been provided to, at a future time for positioning measurements, associated with some validity criteria (which is yet to be determined). 
Difference to conventional or Rel. 16 assistance data: Rel. 16 AD needs to be always associated with a specific LPP positioning session, i.e., provided for a specific UE to be utilized only once for a specific positioning request, and only in RRC_CONNECTED state. On the other hand, pre-configured AD can be provided to UE beforehand or irrespective of any positioning session, and RRC state, and can be used by the UE at any future time, depending on the validity criteria that is yet to be determined. However, concept-wise, the only difference to conventional assistance data would be the validity criteria associated with the provided PRS configuration (which is still under discussion). There is no change in the content of the assistance data compared to conventional assistance data.
Difference to pre-defined PRS configuration: While pre-configured AD indicates configuration information for active/ongoing PRS transmissions that the UE, based on the provided configuration information, can measure at any time pre-defined PRS configuration for on-demand PRS can rather be requested by the UE at a later time from the network and can be only activated for positioning measurements based on the decision of LMF. Content-wise, pre-configured AD contains a set of PRS related parameters, with every parameter being specified along with some associated validity criteria (criteria yet to be decided). On the other hand, pre-defined PRS configuration are multiple instances of PRS configurations where each instance of PRS configuration may characterize the PRS signals differently e.g., with different bandwidth or periodicity. The exact structure of pre-defined PRS configuration is yet to be decided but may include only a subset of parameters (as agreed recently by RAN1 as dynamically changeable) characterizing the PRS transmission or may include all the parameters that constitute a conventional PRS configuration assistance data, but it does not have any associated validity criteria, since UE needs to first request the provided configuration from the network i.e. pre-defined PRS configuration indicates possible PRS transmission characteristics but not the currently transmitted PRS transmission characteristics. We elaborate on the additional content and details of the pre-defined PRS configuration in the next section.
Based on above understanding, the only specification impact of pre-configured assistance data would be: 
· validity criteria to be associated with PRS configuration (to be determined),
· update to the positioning procedures: AD can be now provided at any time, independent of any positioning session or UE RRC state, 
· update to the UE behaviour upon receiving the AD: UE can now measure the provided PRS configuration at any future time for any positioning session and also during RRC_INACTIVE state, depending on the validity criteria.
Observation 1: Only specification impact of pre-configured assistance data is the introduction of the validity criteria (TBD) associated with the PRS configurations, and the update of the positioning procedures, such that the pre-configured AD can be provided at any time, independent of any positioning session or UE RRC state, and the UE can measure the provided PRS configuration at any future time for any positioning session and also during RRC_INACTIVE state, depending on the validity criteria to be yet introduced.
2.2	Pre-defined PRS Configurations
In the past RAN2 meetings, the term “Pre-defined PRS Configurations” has been mainly used within the context of on-demand PRS and in the related agenda items. The following are the related agreements from several meetings (taken from [1]):
RAN2#114 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. 
The new LPP assistance data IE from Proposal 2 can be included in an LPP Provide Assistance Data message and/or a new posSIB.

Running 38.305 CR (R2-2111636):
[image: ]
1.	In case of UE-initiated On-demand PRS, the LMF may configure the UE with pre-defined PRS configurations via LPP Provide Assistance Data message or via posSI.
2a.	In case of UE-initiated On-Demand PRS, the UE sends an On-Demand PRS request to the LMF via LPP Request Assistance Data message. The On-Demand PRS request may be a request for PRS transmission or change to the PRS transmission characteristics for positioning measurements.
…
Editor's Note:	FFS on the condition when UE can trigger the On-Demand PRS request.
Editor's Note:	FFS on the content of  On-Demand PRS request.
Editor's Note:	FFS in step 6, if posSI can be response of On-Demand PRS Request.

In addition, a recent e-mail discussion considers the details of on-demand PRS relevant to pre-defined PRS configurations:
[Post116-e][601][POS] Procedures and signalling for on-demand PRS (Ericsson)
      Scope: Discuss the level of network control of the UE request for on-demand PRS, and the content of the UE request:
· Whether the UE is required to receive on-demand PRS parameters before requesting PRS
· Other network control mechanisms for the UE’s request for on-demand PRS (prohibit timer, reattempt timer, stop message)
· Whether the UE can request preferred PRS configurations that go beyond what the network indicated (if the network indicated anything)
· Whether the UE can request explicit on-demand PRS parameters from the network, and if so, the content of the request
· Taking RAN1 conclusions into account
· Whether posSI can be the response to the on-demand PRS request

On definition of “Pre-defined PRS Configurations”
[bookmark: _Hlk92720058]Based on the above agreements and the related email discussion, the term “Pre-defined PRS Configurations” can be understood as assistance data which provides information on PRS configurations with different possible transmission characteristics that could be requested by UE on demand at a future time for any positioning session. 
Proposal 1: We propose that such Assistance Data for on-demand PRS contains a set of pre-defined PRS configurations and some information associated with each pre-defined PRS configuration as follows:
· An instance of pre-defined PRS configuration containing a set of PRS parameter and values as agreed by RAN1
· An index value associated with each instance of pre-defined PRS configuration
· Positioning QoS and/or radio condition associated with each instance of pre-defined PRS configuration
· Priority value associated with each instance of pre-defined PRS configuration
Based on the above proposal, as one implementation possibility, the assistance data for on-demand PRS can be constructed by using the following structure:
A set of indices, each associated with:
i. An instance of pre-defined PRS configuration with parameters as agreed by RAN1
ii. positioning QoS and/or radio condition – for UE to decide which pre-defined PRS configuration to request on demand
iii. priority value – for UE to request multiple pre-defined PRS configurations with preference order, in case one of them gets rejected
As another implementation possibility, the assistance data for on-demand PRS can re-use the existing structure in 37.355 of PRS configurations, i.e., PRS-Info IE in TS 37.355, but  limiting the dynamically changeable parameters to the set of parameters agreed in RAN1, and associating each configuration with an index, QoS and/or radio condition, and a priority value.
The QoS and the radio condition can be defined based on the LPP QoS IE and Environment IE as defined in TS 37.355 or based on the LCS QoS in the location service request as defined in TS 23.273.
On content of UE-initiated On-demand PRS request
As discussed in our previous contributions [2], [3], [4] in detail, we propose that UE-initiated on-demand PRS request shall only indicate IDs of one or more predefined PRS configurations offered by the network, since requesting explicit PRS parameters and values would incur additional latency and decrease network efficiency and increase system complexity, hence not feasible from the network operation point of view (cf. [2], [3], [4]).
Yet, at the same time, UE-initiated on-demand PRS requests which are eventually not accepted by the network should be minimized. In this regard, we propose that the network provides multiple pre-defined PRS configurations, e.g., for a given QoS/radio condition, each with an indicated order of network preference on accepting on-demand PRS request for the given configuration. This would allow alternative PRS configurations that the UE can request, in case the first preference is not accepted, and vice versa from the network point of view. Namely, UE should be allowed to request multiple PRS configurations with the associated order of preference, i.e., priority value in (iii).
Proposal 2: Explicit indication of parameter values is not allowed for the UE when requesting on-demand PRS. UE can only indicate the index of pre-defined PRS configuration matching to its QoS/radio condition, or a set of indices of configurations ordered with respect to associated priority provided by the network.
On delivery of Pre-defined PRS Configurations
The delivery of pre-defined PRS configurations, namely the assistance data for on-demand PRS (in Step 1 in the ODPRS call flow) to UEs can follow the existing mechanisms for assistance data delivery. Namely, the network could provide it via RRC posSI broadcast message or via LPP Provide Assistance Data dedicated signaling message. The dedicated LPP delivery of assistance data can either be upon UE request or sent by the network in an unsolicited manner. 
Proposal 3: Network can deliver the assistance data for on-demand PRS using the existing mechanisms, namely, via broadcast RRC posSI message or unicast LPP Provide Assistance Data message.
3	Conclusion
This document has made the following observation and proposals:
Observation 1: Only specification impact of pre-configured assistance data is the introduction of the validity criteria (TBD) associated with the PRS configurations, and the update of the positioning procedures, such that the pre-configured AD can be provided at any time, independent of any positioning session or UE RRC state, and the UE can measure the provided PRS configuration at any future time for any positioning session and also during RRC_INACTIVE state, depending on the validity criteria to be yet introduced.
Proposal 1: We propose that such Assistance Data for on-demand PRS contains a set of pre-defined PRS configurations and some information associated with each pre-defined PRS configuration as follows:
· An instance of pre-defined PRS configuration containing a set of PRS parameter and values as agreed by RAN1
· An index value associated with each instance of pre-defined PRS configuration
· Positioning QoS and/or radio condition associated with each instance of pre-defined PRS configuration
· Priority value associated with each instance of pre-defined PRS configuration
Proposal 2: Explicit indication of parameter values is not allowed for the UE when requesting on-demand PRS. UE can only indicate the index of pre-defined PRS configuration matching to its QoS/radio condition, or a set of indices of configurations ordered with respect to associated priority provided by the network.
Proposal 3: Network can deliver the assistance data for on-demand PRS using the existing mechanisms, namely, via broadcast RRC posSI message or unicast LPP Provide Assistance Data message.
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