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1 Introduction
The topic on enhancements for positioning has been primarily discussed during last RAN3 meeting, and the following open issues are captured,
Within the validity area, how is the SRS configuration determined

How resource coordination among gNBs and serving gNB is achieved 
Discuss the Positioning/Ranging QoS parameters based on SA2 at the next meeting
In this contribution, we further discuss such open issues.
2 Discussion
2.1 LPHAP: SRS Conf validity area

The validity area has been introduced to support the UL or UL&DL positioning for LPHAP. And the SRS configuration for positioning purpose is considered valid within the validity area for LPHAP.
Last several meetings RAN2 has discussed the open issues on the validity area, and achieved the following agreement for SRS transmission in RRC_INACTIVE,

Agreements:

RAN2 assume when the UE reselects out of the positioning validity area during SRS transmission, the UE may send an RRC message to the network for SRS configuration request.
Agreement:

SRS configuration request can be indicated via Msg3/MsgA transmission.  FFS if the request is in the RRC message or an accompanying MAC CE.

It can be observed that the SRS configuration request is obtained immediately upon the reception of Msg3/MsgA by the receiving gNB before sending RETRIEVE UE CONTEXT REQUEST message to the anchor gNB. So it would be possible and suitable for the receiving gNB to also include the SRS configuration request also in the RETRIEVE UE CONTEXT REQUEST message so that the anchor gNB is able to understand there’s an SRS configuration request as soon as possible.
Proposal 1: Include the SRS configuration request in RETRIEVE UE CONTEXT REQUEST message.
The next question is whether there’s possibility that the LMF update the Requested SRS Transmission Characteristics when it knows the UE has moved out of the validity area.
In general, the requested SRS transmission characteristics only contain some ‘high-level’ information and the detailed SRS configuration is up to gNB to configure, so most of the characteristics information will not differ too much when LMF sends the request to different gNBs (e.g. the receiving gNB and the last serving gNB) for a specific UE. And that is the reason why we also include Requested SRS Transmission Characteristics IE in the RETRIEVE UE CONTEXT RESPONSE message in R17.

In R18, since the validity area is newly introduced, we need to discuss whether we can assume that the Requested SRS Transmission Characteristics information will not change even if the UE has moved out of the validity area, so that the last serving gNB can directly send such requested information to the receiving gNB without extra coordination between last serving gNB and LMF. At least from our point of view, some information such as the Spatial Relation Information and Pathloss Reference Information may be changed when the UE moves.

Proposal 2: RAN3 is kindly asked to discuss whether it can always be assumed that the Requested SRS Transmission Characteristics information will not change even if the UE has moved out of the validity area.
From another aspect, after the gNB (either receiving gNB or last serving gNB) obtains such SRS configuration request from UE, the other open issue is how to coordinate between gNB and LMF. To be more specific, several open issues need to be figured out before we look into the overall coordination,
Open issue 1: Which node (gNB or LMF) determines the validity area?
Basically in current spec, the gNB knows the neighbor cell information from the adjacent gNBs as indicated by TS 38.423, while LMF can obtain the Geographical Coordinates and which cell the TRP belongs to from the TRP information. Since LMF has more knowledge on the detailed information for each TRP, it would be more appropriate for the LMF to determine the validity area.
Proposal 3: The LMF determines the (new) validity area.
Open issue 2: Which node (receiving gNB or last serving gNB) configures the new SRS configuration, and based on what information?
In our understanding, the receiving gNB should configure the new SRS configuration based on the existing mechanism and information (including Requested SRS Transmission Characteristics, Routing ID and NRPPa Transaction ID) exchanged over Xn interface. In addition, the UE is under the coverage of the receiving gNB and the receiving gNB has more knowledge on its own neighbor cells.
Proposal 4: The receiving gNB configures the new SRS configuration.

Open issue 3: How is the new SRS configuration coordinated among nodes that provide the coverage area for the new validity area?
Generally there are two options:
Option 1: The new SRS configuration is coordinated among nodes via Xn interface.

Option 2: The new SRS configuration is firstly sent to LMF, and then the LMF needs to check with the involved gNB(s) on whether the new SRS configuration can be reserved.

In our understanding, both solutions are workable. Which option is more preferred depends on which node determines the new validity area. Since in our opinion, LMF is more suitable to determine the new validity area, the LMF should be involved in the coordination on which cells could reserve the new SRS configuration so to help determine the new validity area. As a result, Option 2 is preferred.
Proposal 5: The new SRS configuration provided by the receiving gNB is firstly sent to LMF, and then the LMF needs to check with the potential involved gNB(s) on whether the new SRS configuration can be reserved.
2.2 LPHAP vs SDT Pos

Another topic is about LPHAP vs SDT pos. The question is also related to the TEI18 discussion on the support of inactive positioning without anchor relocation. Recall that the inactive positioning without anchor relocation is not supported in R17 for UL or UL&DL positioning, therefore the discussion continued during last several meetings based on the content in [1].

It should be noted that for R17 UE in RRC_INACTIVE, when the UE reselects another cell to camp on, it will release the SRS configuration for positioning without sending any RRC message. While for R18 UE, since anyway the RRC message is enhanced to request new SRS configuration, whether we restrict such enhancement only for validity area case or we can also apply such enhancement for case without validity area deserves further discussion.
To look into more details, [1] has provided a good discussion and summary on the issue to be solved. And in [1], three options are provided to solve the inactive UL or UL&DL positioning without anchor relocation, which are quoted as follows,

[image: image1.emf]UE Receiving gNB Last Serving gNB AMF LMF

2. RETRIEVE UE CONTEXT REQUEST (SDT indicator, assistance information)

0. UE in RRC_INACTIVE

CM-CONNECTED

6. RRC TRANSFER

3. Decides to keep UE context

4. PARTIAL UE CONTEXT TRANSFER

5. PARTIAL UE CONTEXT TRANSFER ACKNOWLEDGE

9. UE in RRC_INACTIVE

CM-CONNECTED

8. RRCRelease

 (Suspend Config.)

1. RRCResumeRequest + UL SDT signaling(Event Report)

UPLINK NAS TRANSPORT

Establish SDT RLC entity

Keep PDCP entity

Event Report

7. NRPPa Positioning Information Request

Key issues to be resolved for Inactive Positioning in 

“

SDT without anchor relocation

”

case:

1. How to handle the NRPPa Positioning Information Request/Response?

2. whether and how to notify LMF the UE is under the Receiving gNB, not the serving gNB?

3.How to coordinate between the gNBs on the Positioning resource allocation, e.g. SRS config?


· Option 1: For the Event Report (in step 3), UE indicates the receiving gNB this is associated to UL positioning, receiving gNB indicates this to the anchor gNB, the anchor gNB decides to use SDT with anchor relocation for the transmission of the UL signalling.
· Option 2: In case of anchor gNB decides SDT without anchor relocation, and NRPPa Positioning Information Request is sent to the anchor gNB, the anchor gNB sends the UE back to RRC_INACTIVE state by generating the RRCRelease message, just like the handling of non-SDT data as been specified in Rel-17. 

· Option 3: In case of anchor gNB decides SDT without anchor relocation, and NRPPa Positioning Information Request is sent to the anchor gNB, anchor gNB still keep the UE context, and request for SRS resource allocation from the receiving gNB.
Our understanding is that part of the solution provided by Option1 above (i.e. ‘UE indicates the receiving gNB this is associated to UL positioning, receiving gNB indicates this to the anchor gNB’) actually reflects the similar mechanism as we discuss the introduction of validity area in R18, and such similar mechanism does not totally preclude solutions provided in Option2&3 since ONLY Option1 partly focus on the operation BEFORE the anchor gNB (i.e. last serving gNB) decides whether to relocate anchor or not. In addition, the Option3 may be reused as a potential baseline solution to also cover the case when the concept of validity area is introduced and when the UE moves out of the validity area.
Proposal 6: RAN3 is kindly asked to discuss whether the enhancement to RRC message to request SRS configuration can also apply to the case without validity area.
2.3 SL-Pos QoS Parameters

This meeting cycle RAN3 has received an LS from SA2 on SL positioning QoS; in addition, SA2 would further check with RAN3 about the following question:
· Whether Ranging/SL Positioning QoS parameters as defined in clause 5.7.2 of TS 23.586 also need to be provided to NG-RAN?
When we check the latest version of TS 23.586 [4], the following texts are captured,
5.7.2
Handling of Ranging/SL Positioning QoS

Ranging/SL Positioning QoS requirement may be provided in the Ranging/SL Positioning service request generated at the application layer, and is provided from the application layer to the Ranging/SL Positioning layer.
Ranging/SL Positioning QoS information contains attributes defined in clause 4.1b of TS 23.273 [8] with the following additions:

-
The accuracy attribute also includes the accuracy of horizontal/vertical distance and the accuracy of horizontal/vertical direction;

-
Range, which indicates the applicability of the QoS attributes in the Ranging/SL Positioning operation over PC5.

Editor's note:
Other QoS attributes are FFS, and will be aligned with RAN WGs.
It can be observed that SA2 has newly defined two new SL positioning related QoS information including the Accuracy attribute and Range.
For the accuracy attribute, since the positioning calculation is not performed by NG-RAN, the NG-RAN is unable to use such QoS attribute. So the accuracy attribute is not needed to be signaled to NG-RAN.

While for the Range attribute, we observe that such QoS parameter has already been signaled over current NGAP spec, and TS 23.287 has clearly provided the definition of the Range attribute as follows,

The Range value indicates the applicability of the PC5 QoS parameters in PC5 communication, i.e. when the receiving UEs are not within the Range specified distance from the transmitting UE, the communication is best effort. Lower layer (PHY/MAC layer) may use the Range to determine the corresponding packet handling, e.g. HARQ as defined in TS 38.300 [11], to achieve the QoS guarantee indicated by PC5 QoS parameters.

Range is in the unit of meters. The UE is configured with the maximum Range value it can use for a particular V2X service. A V2X service may request a different range value, and the V2X layer ensures that it does not exceed the maximum Range value.

Range is only used for groupcast mode communication over PC5 reference point.
The above definition for Range indicates that it is used for PC5 communication; while it is still unclear on the difference between the Range attribute already defined in TS 23.287 and the one defined in TS 23.586. We may need to further check with SA2 for further clarification.
Proposal 7: The Accuracy attribute is not needed to be provided to NG-RAN.
Proposal 8: Check with SA2 for further clarification on the Range attribute defined in TS 23.586.
3. Conclusion

Based on the above, we have the following observations and proposals
Proposal 1: Include the SRS configuration request in RETRIEVE UE CONTEXT REQUEST message.
Proposal 2: RAN3 is kindly asked to discuss whether it can always be assumed that the Requested SRS Transmission Characteristics information will not change even if the UE has moved out of the validity area.
Proposal 3: The LMF determines the (new) validity area.
Proposal 4: The receiving gNB configures the new SRS configuration.

Proposal 5: The new SRS configuration provided by the receiving gNB is firstly sent to LMF, and then the LMF needs to check with the potential involved gNB(s) on whether the new SRS configuration can be reserved.

Proposal 6: RAN3 is kindly asked to discuss whether the enhancement to RRC message to request SRS configuration can also apply to the case without validity area.
Proposal 7: The Accuracy attribute is not needed to be provided to NG-RAN.

Proposal 8: Check with SA2 for further clarification on the Range attribute defined in TS 23.586.
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