3GPP TSG-RAN WG2 Meeting #115 Electronic	R2-2108704
Elbonia, 16 – 27 August 2021


Agenda item:	8.11.2
Source:	Nokia, Nokia Shanghai Bell
Title:	Enhancement to reduce latency for high volume positioning
WID/SID:	NR_Pos_Enh - Release 17
Document for:	Discussion and Decision
1	Introduction
The main objectives of the WID on Release 17 NR positioning enhancements are to improve positioning accuracy, latency, network and/or device efficiency. More specifically, following objective was defined in terms of latency [1]:
•	“Specify the enhancements of signalling, and procedures for improving positioning latency of the Rel-16 NR positioning methods, for DL and DL+UL positioning methods, including:
o	Latency reduction related to the request and response of location measurements or location estimate and positioning assistance data; [RAN2, RAN3, RAN1]
The current positioning protocol in NR, called LPP (LTE Positioning Protocol), is mainly designed for positioning a single UE at a time. In LTE, the main use case is to identify the location of emergency calls (i.e., the E911 service), where network is required to locate a single UE within a duration of seconds or minutes. Such design is not efficient in handling positioning of multiple or a group of users at once, especially in terms of latency.
In 5G, accurate and low-latency positioning of group(s) of UEs is a typical requirement of many use cases. As an example, in vehicle-to-everything (V2X) communications, network needs to know location of many vehicles, consistently [2]. Such location information is required to operate many V2X applications, such as collision avoidance, road intersection management, platooning cars, lane merging, and many more, to improve road safety and efficiency. Position information of group of users is not only required for V2X applications, but also crucial for network operation, e.g., for radio resource management purposes. Namely, the network can schedule resources for V2X communications based on the location of group of mobile users, e.g., to efficiently enable resource reuse among the UEs.
Furthermore, in most of the V2X use cases, it is also vital for a UE to know about the location of other neighboring UEs, to avoid accidents and realize advanced use cases such as autonomous driving.
Besides V2X, positioning of group of mobile users is also an enabler of other 5G use cases, such as Industrial Internet of Things (IIoT) [3]. To illustrate, in a factory, positioning of multiple robot arms next to each other in an assembly line would be required for efficient operation of the assembly line and production.
As we discuss in this contribution, considering hundreds of vehicles or devices served by a single gNB in typical scenarios, positioning all of them at once, which is critical to V2X and IIoT use cases, would not be practical with the current LPP protocol from the latency and network-efficiency point of view. Overall, positioning a group of UEs calls for more efficient methods.
In this contribution, we address this problem by proposing efficient signalling procedures for positioning group(s) of UEs.
2	Discussion
With the current positioning protocols, if the network wants to position multiple UEs within a certain group, area, cell, etc., under a worst case scenario, the network has to start a different LPP session for each UE separately, and repeat same procedures of exchanging messages for capability exchange, assistance data, requesting location, etc. This is costly in terms of latency, which grows with the number of UEs in the group. At the same time, in high volume positioning, a positioning message might reach/come from one of the UEs later than the other one due to differences in signaling delay, thus leading to discrepancies between the positioning accuracy of the users. More importantly, the incurred overhead due to signaling of large number of messages consume additional network resources.
On the other hand, in most V2X or IIoT scenarios, UEs are within proximity of each other and use same type of services. Thus, they share similar environmental conditions and same quality of service (QoS) requirements. Typical examples for V2X include the members of a platoon or vehicles at a road intersection. For such UEs, the network could apply same or similar configuration of reference signals and measurements for positioning them. However, with the current specification, the network has to send separate messages to each UE over a separate LPP session to inform about the configuration, even if the content of the message is exactly the same.
Observation 1: The current NR LPP positioning protocol is not suitable for efficiently positioning group(s) of UEs (high volume positioning), in terms of latency, accuracy and network efficiency.
To efficiently position group(s) of UEs, we propose to provide downlink messages for location services in a broadcast or groupcast manner, each carrying content for a group of UEs. The messages include the capability request, assistance data, configuration of reference signals (such as PRS and SRS for positioning) and their measurements (such as measurement gap configuration), and location request. Messages indicate the targeted UEs, either by including their group ID(s) or their individual IDs.
Proposal 1: NR positioning should support broadcast/groupcast of positioning-related signaling messages in downlink, including capability request, assistance data, configuration of reference signals and measurements, and location request.
We here note that the group of UEs to be positioned is assumed to be  known to the network and UEs beforehand, where the groups can be determined by, e.g., V2X applications. 
In many V2X and IIoT use cases, UEs are not only interested in knowing their own positions but also that of other UEs, e.g., ones in their application group. For this, we propose that the network can also provide the estimated locations of a group of UEs to them, also in a groupcast/broadcast manner. Accordingly, we propose that a UE or any other external LCS client to request location services for a group of UEs (which might include the requesting UE) from the network. 
Proposal 2: NR positioning should support UEs or external LCS client to request position information of a group of UEs (which might include requesting UEs) and should enable network to share this information via a broadcast or groupcast message.
The idea of groupcasting/broadcasting of downlink messages for location services reduces the latency by enabling a single message to address multiple UEs to be positioned all at once, improves network efficiency by enabling the transmission of same (or similar) information to those UEs only once, and further enables a UE to know the location information of other UEs in a group.
3	Conclusion
The proposals and observations made in this contribution are summarized below.
Observation 1:  The current NR LPP positioning protocol is not suitable for efficiently positioning group(s) of UEs (high volume positioning), in terms of latency, accuracy and network efficiency.
Proposal 1:  NR positioning should support broadcast/groupcast of positioning-related signaling messages in downlink, including capability request, assistance data, configuration of reference signals and measurements, and location request.
Proposal 2:  NR positioning should support UEs or external LCS client to request position information of a group of UEs (which might include requesting UEs) and should enable network to share this information via a broadcast or groupcast message.
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