3GPP TSG RAN WG2 #116
R2-2111110
e-Meeting, Nov 1– 12, 2021
Agenda Item:
8.10.3.1
Source: 
Xiaomi
Title:  
Discussion on UE location reporting in NTN
Document for:
Discussion and Decision

1 Introduction

In RAN2#115 e-meeting, the UE location reporting was discussed and the following agreements were achieved [1].
In this contribution, we will further discuss the UE location reporting for NTN and provide some suggestions. 
2 Discussion
In the previous RAN2 meeting, RAN2 agreed that UE will report its location to the NG-RAN if there is no security and privacy concerns from SA3. Before the RAN2 receiving the reply LS from SA3, we think some issues on UE location reporting should be discussed. 

Based on the LS from SA2[2], the requirement of UE location reporting is NG-RAN to perform appropriate Core Network selection in some scenarios and to determine cell ID for all NGAP messages containing User Location Information(ULI). And SA2 also think that the accuracy of a CGI may need to align with the accuracy of a CGI for TN in certain regions.
According to the requirements from SA2, we think the UE reports its location to NG-RAN only needed in some scenarios or certain regions. For example, when the coverage of the satellite includes multiple countries, the NG-RAN needs to configure UE to reports its location. Therefore, we have the following proposal.
Proposal 1: UE reports its location to NG-RAN only needed in some scenarios or certain regions and NG-RAN should control UE whether report its location to NG-RAN.
For the RRC connected UE, the network can configure UE to reports its location by RRC configuration, however, for RRC idle UE, we don’t discuss how to configure UE to reports its location during initial access. We think the following options can be considered.

Option 1: NG-RAN indicate RRC idle UE to report its location by system information

Option 2: NG-RAN indicate RRC idle UE to report its location by MSG4 
For option 1, the NG-RAN can indicate all RRC idle UEs in the cell to report location, but the system information overhead will be increased. For option 2, the NG-RAN can indicate specific UE to report its location. And we think both option 1 and option 2 can be considered for different use case. 
Proposal 2: The NG-RAN can indicate RRC idle UE to report its location in initial access via system information and/or MSG4. 
For RRC connected UE, SA3 will decide whether user consent is required before network acquires location information from the UE in NTN. If SA3 decide the user consent is required, gNB will obtain the finer location information/full GNSS coordinates of UE if the gNB has the user content. If the gNB doesn’t have the user content, we need to discuss how to handle this case and there are two options can be considered:
Option 1: The gNB can’t configure UE to report its location or UE will reject the location report configuration and don’t report the location to the gNB 
Option 2: The gNB can configure UE to report its coarse location and UE will report its coarse location to the gNB
Considering the UE coarse location can be reported in the initial access without UE consent, so we think RRC connected UE also can send its coarse location to gNB when user don’t give its consent. In other words, the gNB can configure RCC connected UE to report its coarse location when gNB doesn’t have the user consent.
Proposal 3: The gNB can configure RRC connected UE to report its coarse location when gNB doesn’t have the user consent and the UE will report its coarse location based on the request from the gNB.
Based on the above discussion, for RRC connected UE, the gNB can require the UE to report its coarse location, and the gNB also can configure the UE to report its finer location information/full GNSS coordinates. So the gNB should indicate UE to report coarse location or finer location when the gNB configures UE to report its location.
Proposal 4: The gNB should indicate RRC connected UE to report coarse location or finer location when the gNB configures UE to report its location.
Considering the UE location reporting will reuse the MDT mechanism, for the MDT, the UE only report its available location to the gNB, it implies the UE will not acquire its location for the location reporting, but for the NTN, it needs UE to acquire its location when the UE don’t have the available location. For the location reporting, we think the MDT mechanism can be reused and the existing measurement report configuration can be used for UE reporting its location. 
Proposal 5: The RRC connected UE should acquire its location if UE doesn’t have available location when gNB configures the UE to report its location. 
Proposal 6: The existing periodic and event triggered-based measurement report configuration can be used for periodic and Event triggered-based UE location reporting. 
3 Conclusions 
In this contribution, we have discussed location service for NTN and provide the following observations and proposals: 
Proposal 1: UE reports its location to NG-RAN only needed in some scenarios or certain regions and NG-RAN should control UE whether report its location to NG-RAN.
Proposal 2: The NG-RAN can indicate RRC idle UE to report its location in initial access via system information and/or MSG4.
Proposal 3: The gNB can configure RRC connected UE to report its coarse location when gNB doesn’t have the user consent and the UE will report its coarse location based on the request from the gNB.
Proposal 4: The gNB should indicate RRC connected UE to report coarse location or finer location when the gNB configures UE to report its location.
Proposal 5: The RRC connected UE should acquire its location if UE doesn’t have available location when gNB configures the UE to report its location.
Proposal 6: The existing periodic and event triggered-based measurement report configuration can be used for periodic and Event triggered-based UE location reporting.
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1.	If SA3 replies with concern on reporting UE location with any granularity during initial access, RAN2 will revisit agreement/solution for reporting UE location during initial access.


2.	UE coarse location information refers to coarse GNSS coordinates (FFS on the details, e.g. X MSB bits out of 24 bits of longitude/latitude or GNSS coordinates with ~2km accuracy). FFS if any enhancements to validate the UE’s coarse location information is needed. FFS whether this is only used in initial access or also in connected.


3.	If SA3 has no concern reporting coarse location during initial access, the coarse location information is reported in Msg5, i.e., via RRCSetupComplete/RRCResumeComplete message.


4.	For coarse UE location reporting during initial access, the location granularity is not indicated to UE via SIB


5.	Enhancements to validate the UE ’s coarse location information is not needed from RAN2 perspective. Whether this is needed by the network is up to other WGs.


6.	After AS security is established, gNB can obtain a GNSS-based location information from the UE using existing signalling method, i.e., by configuring includeCommonLocationInfo in the corresponding reportConfig. It is up to SA3 to decide whether User Consent is required before NW acquires location information from the UE in NTN. RAN2 discuss whether to send LS to SA3


7.	Aperiodic location reporting (e.g., via DCI) is not supported.


8.	Working assumption: Event triggered-based UE location reporting are configured by gNB to obtain UE location update of mobile UEs in RRC_CONNECTED


9.	If accepted by SA3, if the gNB has user consent to obtain UE location in NTN, reporting of finer location information/full GNSS coordinates in RRC_CONNECTED can be supported after AS security is enabled


10.	Periodic location reporting can also be configured by gNB to obtain UE location update of mobile UEs in RRC_CONNECTED. RAN2 discuss whether it is part of existing periodic measurement report configuration or a new configuration for periodic reporting of UE location.
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