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1.

Introduction

RAN2 has sent an LS to SA2 in S2-1906873 concerning support of DL-only UE-based positioning [1]. The LS includes the following description and questions to SA2:
	RAN2 would like to inform SA2 that during RAN2#106, the following agreements have been made on RAT-dependent DL-only UE-based positioning:
1
UE-based DL-only positioning is supported at least for the case of unicast assistance data.

2
Confirm that broadcast AD are supported for DL-only positioning.  FFS if this applies to the 
UE‑based case.
RAN2 understanding is that the CN can control whether the UE has authorisation for UE-based positioning.
ACTION: 
RAN2 kindly requests SA2 to take the above agreements into consideration and asks SA2 



for confirmation on the above about access to UE-based method(s). 


Therefore, there are two actions for SA2:

(a)
take the RAN2 agreements on UE-based DL-only positioning into consideration; and

(b)
confirm RAN2 understanding that the CN can control whether the UE has authorisation for UE-based positioning.

In this contribution we discuss the actions to SA2 and propose a response to RAN2 accordingly.

2.

Discussion

3GPP TS 23.273 [2] specifies Location Services support in the 5G system. As described in clause 4.3.5 of TS 23.273, a target UE may support positioning according to four different modes:
-
UE assisted mode (the UE obtains location measurements and sends the measurements to another entity (e.g. an LMF) to compute a location);

-
UE based mode (the UE obtains location measurements and computes a location estimate making use of assistance data provided by serving PLMN);

-
standalone mode (the UE obtains location measurements and computes a location estimate without making use of assistance data provided by serving PLMN);

-
network based mode (a serving PLMN obtains location measurements of signals transmitted by a target UE and computes a location estimate).

Therefore, UE-based mode is already supported for location services (e.g., clause 6.11.1 in TS 23.273 [2] summarizes the positioning procedures to support UE based positioning, UE assisted positioning and delivery of assistance data). The details of the individual positioning methods and procedures for NG-RAN access are described in TS 38.305 [3]. 
Broadcast of assistance data are not yet specified in TS 23.273 [2] and supporting procedures are currently under discussion in SA2 (e.g., whether the solution for broadcast assistance data delivery specified for LTE in Rel-15 can be reused for NR).  However, these procedures for TS 23.273 will not be specific to a particular positioning method and positioning mode. Any positioning method and mode specific procedures and assistance data for NG-RAN access will be defined in TS 38.305 and is under RAN2 responsibility. Therefore:
Observation 1:
The RAN2 agreements on support of DL-only UE-based positioning have no additional impacts to SA2 LCS specifications.
The second action to SA2 in the incoming LS from RAN2 [1] concerns the CN control of UE-based positioning, which requires a response to RAN2. The "CN control" depends on the LCS Client (external client or the UE itself). 

For an external LCS Client the LMF manages the location session. As specified in TS 23.273 [2], the LMF receives location requests for a target UE from the serving AMF and the LMF interacts with the UE in order to exchange location information using LPP [4]. The LMF can thus instruct the UE to use UE-assisted or UE-based mode for a particular positioning method, as preferred (or can use network based mode). Thus, the CN controls UE-based positioning and can restrict usage to "authorized UEs". The selection/determination of "authorized UEs" depends on a network deployment. For example, the LMF might be configured with the IDs of "authorized UEs" (e.g. all non-roaming UEs or all UEs with certain equipment IDs) which would be easy to check (as the AMF can include the UE SUPI, PEI and/or GPSI in a location request sent to the LMF according to TS 29.572 [5]). Alternatively, UE subscription might be enhanced (e.g. for non-roaming UEs) with an indication that UE based positioning is allowed, which an AMF would forward to an LMF as part of a location request for a UE
. In any case, the LMF selects the positioning method and mode among the target device (and network) supported methods and modes (i.e., performs one or more of the positioning procedures described in clauses 6.11.1, 6.11.2 and 6.11.3 of TS 23.273 [2]).
If the LCS client is the UE itself (e.g., user of a location based application) the UE can decide which positioning method and positioning mode to use. If the UE decides to use the UE-based mode of a particular positioning method, there would be two possibilities:
(a) The UE uses UE-based mode with broadcast of assistance data;

(b) the UE uses UE-based mode with dedicated assistance data (via an MO-LR request for assistance data [2]).

Note, the UE can also decide to just request a location estimate via an MO-LR for a location estimate [2], in which case the selection of the positioning method(s) and mode(s) is performed at the LMF and the same "CN control" is applicable as for an external LCS client described above.
To restrict UE-based mode to authorized UEs for case (a), the network operator should cipher the broadcast assistance data required for UE-based mode and provide the cipher keys only to authorized UEs (e.g. UEs with a subscription to receive ciphering keys related to UE-based mode). This feature is supported for LTE/EPC as defined in TS 36.355 [4] and TS 23.271 [6] and is expected to be supported similarly for NR/5GC (in particular since LPP [4] is reused for NR/5G). 
For case (b), the UE sends an MO-LR Request message to the serving AMF for location assistance data as specified in TS 23.273 [2]. The AMF or LMF can reject an MO-LR request for assistance data for an unauthorized UE. For example, as specified in subclause 7.1 of TS 23.273 [2], for each UE subscriber the UDM may store LCS related data as part of the Subscriber Data Management (SDM) service. These LCS related data may include information on the MO-LR services that a UE can receive (Table 7.1-2 in [2]). In addition, even when UDM subscription allows a UE to receive assistance data for an MO-LR, an AMF or LMF can override the subscription (e.g. in the case of a roaming UE that is not considered to be authorized to receive assistance data for UE based mode). Therefore:

Observation 2: 
The CN controls UE-based positioning for both, external LCS clients and where the LCS client is the UE itself and can restrict usage of UE-based mode to authorized UEs.
3.

Proposal

In this contribution we discussed the incoming LS from RAN2 on "DL-only UE-based positioning" [1]. The observations were:

Observation 1:
The RAN2 agreements on support of DL-only UE-based positioning have no additional impacts to SA2 LCS specifications.

Observation 2: 
The CN controls UE-based positioning for both, external LCS clients and where the LCS client is the UE itself and can restrict usage of UE-based mode to authorized UEs.
Therefore, the following proposal is made:

Proposal: 
Return an LS response to RAN2 with the answer as follows: 
SA2 confirm RAN2’s understanding that the CN (and thus the operator) can control whether the UE has authorisation for UE-based positioning.
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� This capability is not planned for Rel-16 but could be a simple extension of other LCS subscription data being defined for a UE in Rel-16.
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