Page 1
3GPP TSG RAN WG1 #105-e			R1-2104615
e-Meeting, May 10th – 27th, 2021

Agenda item:	8.5.6
Source: 	CMCC
Title: 	Discussion on NW/UE efficiency enhancements
[bookmark: DocumentFor]Document for:	Discussion and Decision
Introduction
In RAN#90-e meeting, a new work item for NR positioning enhancements was approved [1], in which the motivation to support positioning enhancements to attain Rel-17 target positioning requirement was justified for both commercial and IIoT use cases. The objectives of this new work item are to specify solutions to provide higher accuracy (horizontal and vertical), low latency, network efficiency (scalability, RS overhead, etc.), and device efficiency (power consumption, complexity, etc). 
In RAN#91-e meeting, the work item for NR positioning enhancement was revised [2], where objectives including latency and NW/UE efficiency enhancements were further extended and updated:
	· 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:
· [bookmark: _Hlk67643864]Latency reduction related to the request and response of location measurements or location estimate and positioning assistance data; [RAN2, RAN3, RAN1]
· Latency reduction related to the time needed to perform UE measurements; [RAN1, RAN4]
· Latency reduction related to the measurement gap; [RAN1, RAN4, RAN2]
· [bookmark: _Hlk67643273]Specify methods, measurements, signalling and procedures to support positioning for UEs in RRC_ INACTIVE state, for UE-based and UE-assisted positioning solutions, including [RAN2, RAN1, RAN3, RAN4]:
· DL NR positioning methods and RAT-independent positioning methods 
· Support of UE positioning measurements for UEs in RRC_INACTIVE state
· Reporting of positioning measurement or location estimate performed in RRC_INACTIVE when the UE is in RRC_INACTIVE state
Note: this work will be coordinated with the SDT WI. 
· As 2nd priority:
· UL and DL+UL NR positioning methods
· Support of gNB positioning measurements for UEs in RRC_INACTIVE state
· Specify on-demand transmission and reception of DL PRS for DL and DL+UL positioning for UE-based and UE-assisted positioning solutions, including: [RAN2, RAN1, RAN3]
· UE-initiated request of on-demand DL PRS transmission; 
· LMF (network)-initiated request of on-demand DL PRS transmission;


In this contribution, we provide our views on the enhancements for improving NW/UE efficiency, including the positioning for UEs in RRC_inactive state and on-demand transmission/reception of DL PRS.
Positioning for UEs in RRC_inactive state
In the revised WID, the positioning for UEs in RRC_inactive state will be specified for both UE-based and UE-assisted positioning. The 1st priority to support the measurements and reporting for DL positioning, and the enhancements for UL, and DL+UL positioning is labelled as 2nd priority.
DL positioning
In Rel-16, since the configuration of DL PRS can be broadcasted via the system information, the UE-based DL positioning in RRC_inactive state has naturally been supported. 
To support the UE-assisted DL positioning, the procedure and signalling enhancements including whether/how to transport the provide assistance data and location information request message to UEs in RRC_inactive state, and how to report the DL measurements to the NW (e.g., via SDT) require additional studies mainly in RAN WG2.
Observation 1: Positioning for UEs in RRC_ INACTIVE state for DL positioning requires additional studies mainly in RAN WG2.
UL positioning
Though the positioning for UEs in RRC_inactive state for UL positioning is marked as the 2nd priority in the WI stage, it is beneficial in practical applications. Considering the typical IIoT use case of localizing good in the warehouse (for logistics and/or for goods management), where some low-cost positioning chips with the requirement of low power consumption can be attached to the to-be-positioned goods, it can be configured/activated/triggered to transmit UL signals for the network to get its location information when necessary.
The following two solutions can be considered to support UL positioning for RRC_inactive UEs:
· Enhancement on RACH procedure
By using the RACH procedure, the UE can use the RACH preamble as the UL reference signal for positioning. Considering the UL-TDOA and multi-RTT positioning, where the UL positioning signals should be measured by multiple TRPs, some further issues should be studied, such as how to allow neighboring TRPs to monitor the RACH preamble, how to handle the potential contentions of RACH preamble from different TRPs. In our view, it is more suitable to enhance the NR E-CID positioning using the RACH preamble to obtain the UL measurements for UEs in RRC_inactive state. In addition, to differentiate the purpose of legacy RACH procedure and using RACH procedure for positioning, dedicated RACH for positioning resources can be defined and allocated. Since the bandwidth of the RACH preamble is limited, it is applicable for positioning services with relaxed accuracy requirement. 
Proposal 1: Support using RACH preamble as the UL reference signals for RRC_inactive state positioning 
Proposal 2: Support enhancing NR E-CID using RACH preamble to obtain the UL measurements.
· Enhancement on SRS for positioning
In the current specification, the SRS can only be configured, activated/triggered, and sent by UEs in RRC_connected state. Alternatively, the configuration and transmission of UL SRS for positioning can be enhanced to support the UL positioning for UEs in RRC_inactive state:
1) One or more SRS for positioning resource sets can be configured via system information. The configuration of the SRS for positioning including the BW, periodicity, resource type, RE mapping pattern, power control parameter and spatial relation information can be recommended by the LMF to the gNB based on the UE capability, location service requirement, etc. It is up to the gNB to make the final decision and report the configurations back to the LMF;
2) When a UE has location request (for NI-LR or MT-LR, the location request along with the LCS requirements can be transport to the UE using paging), it can initiate a RACH procedure. Dedicated RACH preamble for positioning, or a new defined positioning event can be used to inform the TRP that the UE has location service and requests SRS for positioning resources. The UE can additionally report its location service requirements, UE capability, and expected configuration of SRS for positioning to the TRP via Msg3/A;
3) The TRP can allocate one or more SRS resource sets and indicate to the UE in Msg4/B;
4) [bookmark: _GoBack]The UE transmits the SRS for positioning in RRC_inactive state.
Proposal 3: Support configuration and transmission of UL SRS for positioning in RRC_inactive state. 
On-demand DL PRS
In Rel-16 positioning, the DL PRS is a “always-on” signal, it will be transmitted even when no UE requires positioning, which is harmful for the NW RS overhead. In the study item phase of Rel-17, on-demand DL PRS has been intensively discussed, which refers to the UE-initiated or network-initiated request of DL PRS, including the UE or NW request/suggesting/recommending specific PRS pattern, ON/OFF, periodicity, BW, etc.
To allow the request/initiate the on-demand DL PRS, one way is to enhance the LPP and NRPPa signaling flow among UE, LMF/NW, and gNB, which are mainly discussed in RAN WG2. Alternatively, to further improve the positioning latency, the on-demand PRS can be semi-static configured by the LMF and dynamically triggered by NW/UE. To be specific, the LMF can configure one or more on-demand DL PRS resource sets via assistance data, in case that a NW client initiates a location service with tight requirement, the LMF can inform the gNB to activate/trigger the pre-configured on-demand DL PRS using MAC-CE/DCI. In addition, in case that the measurement quality cannot meet the requirement due to the complicated propagation environment, the UE itself should be able to request the NW to trigger on-demand PRS resources to improve the measurement quality and reduce signaling overhead, as shown in Figure 1.
[image: ]
Figure 1: Illustration with UE-triggered on demand PRS
The UE can report the resource indices along with the measurements through the physical-layer procedures, based on which the gNB decides to trigger the configuration of the on-demand DL PRS resources. For the transmission of the on-demand DL PRS, the gNB can use selected beams toward the UE to provide high positioning accuracy.
Proposal 4: NR positioning should support the physical-layer procedures to trigger the on-demand DL PRS configurations.
[bookmark: _Ref31533076]Conclusions
In this contribution, we discuss the NW/UE efficiency enhancements, and the following observations and proposals are provided:
Observation 1: Positioning for UEs in RRC_ INACTIVE state for DL positioning requires additional studies mainly in RAN WG2.
Proposal 1: Support using RACH preamble as the UL reference signals for RRC_inactive state positioning 
Proposal 2: Support enhancing NR E-CID using RACH preamble to obtain the UL measurements.
Proposal 3: Support configuration and transmission of UL SRS for positioning in RRC_inactive state. 
Proposal 4: NR positioning should support the physical-layer procedures to trigger the on-demand DL PRS configurations.
References
[1] [bookmark: _Ref31720706]RP-202900, New WID on NR positioning enhancements, CATT, Intel Corporation, Ericsson.


2/4
image1.png
 — —— Periodicity

Periodic wide beams

On-demand narrow beams

ceesscccs LMF
NRPPa
assistance Resource ID +
data {LPP measurements
assistance to request UE-
specific PRS

LPP
location
information





