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Discussion and Decision
1
Introduction
At RAN3#105, Local LMF in NG-RAN (“LMC”) was discussed and an initial text proposal for TR 38.856 agreed in [1]. One of the open issues is the coexistence of LMC with LMF in the 5G Core Network.
In this paper, we discuss coordination of location requests between the LMC and the relevant entities in the 5GC when there are multiple concurrent location requests for the same target UE.
2
Discussion
In the Rel-15 LCS architecture, the AMF initiates (in case of NI-LR) or receives (in case of MO-LR and MT-LR) a location request, and then selects an LMF to perform the location estimation of the target UE. For LMF selection, the AMF may consider various factors as described in TS 23.273 [2] including Requested Quality of Service information (e.g. LCS accuracy, latency), LMF capabilities, LMF load, LMF location and AMF local configuration. For a given target UE, only one LMF is “in use” to manage the overall coordination and scheduling of resources required for the location of the UE. The AMF also supports LMF re-selection e.g. when the LMF currently “in use” cannot be used for a newly initiated/received location request.
In order to integrate the LMC into the LCS architecture, the AMF must be aware that the NG-RAN node supports LMC and may also need to be aware of some of its capabilities. This awareness could be explicitly signaled by the NG-RAN node to the AMF (e.g. in the NG SETUP REQUEST and/or RAN CONFIGURATION UPDATE messages) or configured to the AMF via OAM.

Proposal 1:
The AMF is made aware that the NG-RAN node supports LMC via explicit NGAP signaling (e.g. the NG SETUP REQUEST and/or RAN CONFIGURATION UPDATE messages) or configured to the AMF via OAM.

TS 22.261 [3] defines positioning service levels with corresponding performance requirements. The two positioning service levels requiring the most stringent QoS from a latency perspective are levels 4 and 6 which are only applicable to a 5G enhanced positioning service area, i.e. positioning service levels available in only a subset of the area where 5G is present. TS 22.104 [4] provides typical scenarios which require positioning service levels 4 and 6. It should be possible for the AMF to select the LMC for only certain location requests (e.g. those requiring stringent QoS such as low latency and/or high accuracy corresponding to positioning service levels 4 and 6) while selecting an LMF for all other location requests (e.g. those requiring normal QoS).

Proposal 2:
The AMF shall be able to select LMC for only certain location requests (e.g. requests requiring stringent QoS), while selecting LMF for all other location requests.
In case there are concurrent location requests for the same target UE where at least one requires stringent QoS, there are two possible solutions:

Solution 1:
The concurrent location requests are all handled by a single entity, i.e. the LMC.

-
Description: This solution is consistent with the Rel-16 LMF selection functionality as described in section 5.1 of TS 23.273 [2] where concurrent location requests are preferably handled by the same location management entity, i.e. in Rel-16 a new LCS Request is transferred to the LMF handling an ongoing location session if an LMF ID is available in the UE location context stored in the AMF. In the case of LMC, the UE location context indicates that there is an LMC handling an ongoing location session, and therefore concurrent location requests are transferred by the AMF to the LMC. 
-
Potential benefit(s): Alignment with Rel-16 LMF selection principles, enabling the LMC to handle concurrent location requests in a coordinated and efficient way.
-
Potential drawback(s): The LMC may end up handling non-latency-sensitive location requests. In some deployments, it may be desirable to use the LMC only for location requests that require stringent QoS (e.g. low latency and/or high accuracy), while less demanding location requests continue to be served by LMF in the core network. This could be due to the more limited resources (e.g. processing power) at the NG-RAN node. Also, if there is an ongoing location session being handled by an LMF when a concurrent location request (requiring stringent QoS) is triggered for the same target UE, one of the location requests must fail unless a complex mechanism is introduced to move the ongoing location session from LMF to LMC.
Solution 2:
The concurrent location request(s) requiring stringent QoS is handled by the LMC, while the other location request(s) is handled in parallel by an LMF.

-
Description: This solution allows different location requests for the same target UE to be handled concurrently by up to two location management entities: the LMC and an LMF. The AMF provides information about the location request(s) being handled by the LMC to the LMF which is “enhanced” (compared to legacy LMF functionality) to take the information into account when handling concurrent location requests for the same target UE. For example:

a)
The LMF may “fetch” the latest available UE location information from the LMC, if the ongoing location session has appropriate attributes in terms of e.g. accuracy, expected age, etc.; or

b)
The LMF may handle the concurrent location request in an independent way that does not conflict with the LMC. This may make sense if the concurrent location request does not require high accuracy, and thus the LMF is able to handle the request using E-CID that does not conflict with radio configurations being used by the LMC.

-
Potential benefit(s): Enables a deployment to use the LMC only for location requests that require stringent QoS, while less demanding location requests continue to be served by LMFs in the core network.
-
Potential drawbacks(s): Requires some new functionality in the LMF.
Comparing the two solutions, Solution 1 has little to no specification impact and could be acceptable in certain deployment scenarios (e.g. certain private networks and/or certain device types). However, Solution 2 seems to provide more flexibility for diversity of deployments and device types.
Proposal 3:
Capture the above solutions for concurrent location requests in the TR.
3
Conclusion

In this paper, we discussed coordination of location requests between the LMC and the relevant entities in the 5GC when there are multiple concurrent location requests for the same target UE. The following is proposed:

Proposal 1:
The AMF is made aware that the NG-RAN node supports LMC via explicit NGAP signaling (e.g. the NG SETUP REQUEST and/or RAN CONFIGURATION UPDATE messages) or configured to the AMF via OAM.

Proposal 2:
The AMF shall be able to select LMC for only certain location requests (e.g. requests requiring stringent QoS), while selecting LMF for all other location requests.
Proposal 3:
Capture the above solutions for concurrent location requests in the TR.
A text proposal for the TR is provided in the appendix.
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5.3

Coordination and coexistence with LMF in the 5GC

Editor Note: Function split between LMC in NG-RAN and LMF in 5GC is FFS
Editor Note: Whether functions supported by LMC can be different per architecture alternative is FFS.
Editor Note: How/who to trigger location request to LMC and whether the location request can come from internal function of NG-RAN node is FFS
In the Rel-15 LCS architecture, the AMF initiates (in case of NI-LR) or receives (in case of MO-LR and MT-LR) a location request, and then selects an LMF to perform the location estimation of the target UE. For LMF selection, the AMF may consider various factors as described in TS 23.273 including Requested Quality of Service information (e.g. LCS accuracy, latency), LMF capabilities, LMF load, LMF location and AMF local configuration. For a given target UE, only one LMF is “in use” to manage the overall coordination and scheduling of resources required for the location of the UE. The AMF also supports LMF re-selection e.g. when the LMF currently “in use” cannot be used for a newly initiated/received location request.

In order to integrate the LMC into the LCS architecture, the AMF must be aware that the NG-RAN node supports LMC and may also need to be aware of some of its capabilities. This awareness could be explicitly signaled by the NG-RAN node to the AMF (e.g. in the NG SETUP REQUEST and/or RAN CONFIGURATION UPDATE messages) or configured to the AMF via OAM.

TS 22.261 [3] defines positioning service levels with corresponding performance requirements. The two positioning service levels requiring the most stringent QoS from a latency perspective are levels 4 and 6 which are only applicable to a 5G enhanced positioning service area, i.e. positioning service levels available in only a subset of the area where 5G is present. TS 22.104 [4] provides typical scenarios which require positioning service levels 4 and 6. It should be possible for the AMF to select the LMC for only certain location requests (e.g. those requiring stringent QoS such as low latency and/or high accuracy corresponding to positioning service levels 4 and 6) while selecting an LMF for all other location requests (e.g. those requiring normal QoS).

In case there are concurrent location requests for the same target UE where at least one requires stringent QoS, there are two possible solutions:

Solution 1:
The concurrent location requests are all handled by a single entity, i.e. the LMC.

-
Description: This solution is consistent with the Rel-16 LMF selection functionality as described in section 5.1 of TS 23.273 where concurrent location requests are preferably handled by the same location management entity, i.e. in Rel-16 a new LCS Request is transferred to the LMF handling an ongoing location session if an LMF ID is available in the UE location context stored in the AMF. In the case of LMC, the UE location context indicates that there is an LMC handling an ongoing location session, and therefore concurrent location requests are transferred by the AMF to the LMC. 

-
Potential benefit(s): Alignment with Rel-16 LMF selection principles, enabling the LMC to handle concurrent location requests in a coordinated and efficient way.

-
Potential drawback(s): The LMC may end up handling non-latency-sensitive location requests. In some deployments, it may be desirable to use the LMC only for location requests that require stringent QoS (e.g. low latency and/or high accuracy), while less demanding location requests continue to be served by LMF in the core network. This could be due to the more limited resources (e.g. processing power) at the NG-RAN node. Also, if there is an ongoing location session being handled by an LMF when a concurrent location request (requiring stringent QoS) is triggered for the same target UE, one of the location requests must fail unless a complex mechanism is introduced to move the ongoing location session from LMF to LMC.
Solution 2:
The concurrent location request(s) requiring stringent QoS is handled by the LMC, while the other location request(s) is handled in parallel by an LMF.

-
Description: This solution allows different location requests for the same target UE to be handled concurrently by up to two location management entities: the LMC and an LMF. The AMF provides information about the location request(s) being handled by the LMC to the LMF which is “enhanced” (compared to legacy LMF functionality) to take the information into account when handling concurrent location requests for the same target UE. For example:

a)
The LMF may “fetch” the latest available UE location information from the LMC, if the ongoing location session has appropriate attributes in terms of e.g. accuracy, expected age, etc.; or

b)
The LMF may handle the concurrent location request in an independent way that does not conflict with the LMC. This may make sense if the concurrent location request does not require high accuracy, and thus the LMF is able to handle the request using E-CID that does not conflict with radio configurations being used by the LMC.

-
Potential benefit(s): Enables a deployment to use the LMC only for location requests that require stringent QoS, while less demanding location requests continue to be served by LMFs in the core network.
-
Potential drawbacks(s): Requires some new functionality in the LMF.
Comparing the two solutions, Solution 1 has little to no specification impact and could be acceptable in certain deployment scenarios (e.g. certain private networks and/or certain device types). However, Solution 2 seems to provide more flexibility for diversity of deployments and device types.



