Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG2 Meeting #112-e	R2-xxxxxxx
Electronic, 2nd – 13th Nov, 2020 

Agenda Item:	8.11.2	
Source:	Huawei, HiSilicon
Title:	Discussion on R17 Positioning enhancement
Document for: Discussion
Introduction
During the RAN#89 meeting, the SID for R17 positioning has been revised [1]. The following objectives are listed in the revised SID:
1. Study enhancements and solutions necessary to support the high accuracy (horizontal and vertical), low latency, network efficiency (scalability, RS overhead, etc.), and device efficiency (power consumption, complexity, etc.) requirements for commercial uses cases (incl. general commercial use cases and specifically (I)IoT use cases as exemplified in section 3 above (Justification)):
a. Define additional scenarios (e.g. (I)IoT) based on TR 38.901 to evaluate the performance for the use cases (e.g. (I)IoT). [RAN1]
b. Evaluate the achievable positioning accuracy and latency with the Rel-16 positioning solutions in (I)IoT scenarios and identify any performance gaps. [RAN1]	
c. Identify and evaluate positioning techniques, DL/UL positioning reference signals, signalling and procedures for improved accuracy, reduced latency, network efficiency, and device efficiency.
Enhancements to Rel-16 positioning techniques, if they meet the requirements, will be prioritized, and new techniques will not be considered in this case. [RAN1, RAN2]
2. Study solutions necessary to support integrity and reliability of assistance data and position information: [RAN2]
a. Identify positioning integrity KPIs and relevant use cases.
b. Identify the error sources, threat models, occurrence rates and failure modes requiring positioning integrity validation and reporting. 
c. Study methodologies for network-assisted and UE-assisted integrity.
NOTE 4:	Objective 2 is applicable to both, RAT-dependent and RAT-independent GNSS positioning methods.

In last RAN2 meeting [2], the enhancement on NR positioning was discussed. During the meeting, the following agreements have been achieved:

RAN2 to study positioning in IDLE/INACTIVE mode, on-demand PRS and latency analysis in the study phase.

It can be seen that two main aspects are included in the objective, i.e., the study for enhancement and the integrity support. The enhancement solutions are expected to address the issues including high accuracy, low latency, improved network efficiency, and device efficiency. Our discussion on the newly agreed issues, i.e. IDLE/INACTIVE mode, on-demand PRS and latency analysis, is presented in another contribution [3]. So in this paper, we provide our views on other techniques or methods that may contribute to positioning enhancement.
Discussion
Enhancement for positioning accuracy
1.1.1 NR E-CID enhancement
NR E-CID does not support RTT measurements for the serving cell in Rel-16. This makes NR E-CID similar to a DL-based positioning technique solely based on RSRP finger-printing. Therefore, NR E-CID in Rel-16 may have a worse accuracy than LTE E-CID. In order to increase the accuracy of NR E-CID, it is proposed to incorporate the RTT measurements based on the serving gNBs for NR E-CID.
Support RTT measurement based on the serving gNB(s) for NR E-CID.
In RAN1#102-e [4], they agreed the following enhancement .
	Agreement:
· For reducing NR positioning latency, more efficient signaling & procedures will be investigated to enable a device to request and report positioning information, which may include, but not limited to, the following aspects:
· DL PRS/UL SRS configuration, activation or triggering.
· The request for positioning information (the assistance data, etc.).
· The report of positioning information (the measurement report, etc.).
· Note: It is not within RAN1 scope to analyze positioning architecture enhancements to enable such more efficient signaling & procedures. 
· Note: RAN1 does not make any assumptions on whether the LCS architecture specified in TS 23.273 is enhanced or not.



To support gNB-aware positioning RS configuration, lower layer triggered reference signal activation, and lower layers collection of positioning measurement from the UE for the purpose of latency reduction, NR UL E-CID can be considered as the starting point.


Figure 1: LMF-initiated Location Information Transfer Procedure for UL E-CID
Consider UL NR E-CID as a starting point for positioning measurement collection by NG-RAN.

1.1.2 DL-AoD enhancement
Rel-16, DL-AoD angle calculation is conducted by LMF itself. However, the respective NRPPa signal does not provide the full beam radiation pattern to help LMF calculate the angle based on RSRP report from UE. This will compromise DL-AoD positioning method, or will require additional OAM configuration of the beam pattern to the LMF. As already discussed in Rel-16, we suggest to either consider NG-RAN calculate the angle or adopt the detail beam information exposure to LMF from NG-RAN.
To enhance the DL-AOD accuracy by either calculating the angle at NG-RAN or providing the detailed beam information to the LMF.

Positioning service continuity enhancement
Current positioning procedures do not support the positioning service continuity when the UE moved to another cell/gNB in the uplink. The positioning measurements can be configured to be periodically reported, during which the UE can be probably moved to a new cell/gNB. When the UE moves from one gNB to another with handover, 
· LMF is not aware of the cell change of the moving UE and would have no idea which new neighbouring TRPs should request measurements from. Also, 
· The new target gNB is not aware of the positioning context for the UE, e.g. the SRS configured to the UE is currently being used by the LMF and measured by the TRPs, and it would not send any updated SRS configuration to LMF. The measuring TRP would fail for measuring SRS without the updated SRS configurations. 
Thus, for UE moving scenario, the UE handover procedure may cause UL/Multi-RTT positioning interruption. Therefore, it is suggested to study and support the positioning service continuity for the UE mobility scenarios. 
Observation 1: The periodical positioning can fail in UE moving scenario when a cell change happen. 
In the case of intra-gNB handover, one solution is to notify the LMF about the cell change. The LMF can then update the measuring TRPs (neighboring TRPs) based on the cell information, i.e., to abort the measurements on some of the TRPs and request measurements from new TRPs.
In the case of inter-gNB handover, the solutions mainly include notifying the LMF about the cell change and notifying the target gNB about the positioning context, i.e., configuring UE sending SRS for positioning purpose. There are two ways to notify LMF about the cell change and request the target gNB to configure UE sending SRS: 
· Option1: The source gNB sends the notification to the LMF about the cell change, after the handover completes, and the LMF sends the positioning information request to the target gNB to request configuring UE sending SRS.
· Option2: The source gNB sends the information to the target gNB to request configuring UE sending SRS, such as, the source gNB sends the “SRS Transmission characteristics” to the target gNB. The target gNB sends the notification to the LMF about the cell change. 
With either of the above solutions, the UE can continuing sending SRS for positioning purpose, and the LMF can update the measuring TRPs. 
Support the enhancement for positioning service continuity in Rel-17 for uplink positioning methods and multi-RTT.
· Support cell change indication from NG-RAN to LMF for both intra-gNB and inter-gNB handover.
· [bookmark: _GoBack]Support UE positioning related context relocation for SRS user for positioning. 


Conclusion
Base on the above analysis and discussion, we have the following observation and proposals:
1. Support RTT measurement based on the serving gNB(s) for NR E-CID.
Consider UL NR E-CID as a starting point for positioning measurement collection by NG-RAN.
To enhance the DL-AOD accuracy by either calculating the angle at NG-RAN or providing the detailed beam information to the LMF.
The periodical positioning can fail in UE moving scenario when a cell change happen.
Support the enhancement for positioning service continuity in Rel-17 for uplink positioning methods and multi-RTT.
· Support cell change indication from NG-RAN to LMF for both intra-gNB and inter-gNB handover.
· Support UE positioning related context relocation for SRS user for positioning. 
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