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1. Introduction
In RAN#98e, the new WID on expanded and improved NR positioning was approved [1]. In the WID, the following objective was included for LPHAP:
	· Specify enhancements for enabling LPHAP use-case 6 as defined in TS 22.104 including:
· Extending eDRX cycle beyond 10.24s in RRC_INACTIVE state towards meeting the battery life requirement for LPHAP [RAN2, RAN3, RAN4]
· Positioning-specific enhancement for eDRX cycle beyond 10.24s to be defined as part of Rel-18 WI on expanded and improved NR positioning.
· NOTE: Work on this objective should be coordinated with that in Rel-18 WI on eRedCap. Towards this, the feature of extending eDRX cycle beyond 10.24s should be defined as part of Rel-18 WI on eRedCap.
· NOTE: Inputs from RAN1 as necessary may be facilitated via LSs
· For UL and DL+UL positioning for UEs in RRC_INACTIVE state, specify SRS configuration enhancements based on SRS positioning validity area to avoid frequent RRC connection for SRS (re)configuration [RAN2, RAN1, RAN3].
· SRS for positioning configurations in multiple cells [RAN2, RAN1]. 
· Note: Details including issues such as interference, timing advance, spatial relation information, pathloss reference and common SRS parameters across multiple cells can be further discussed during normative work.
· Pre-configuration of one or multiple SRS for positioning configurations [RAN2, RAN3].
· [bookmark: _Hlk122087734]SRS for positioning activation/request procedure(s) [RAN2, RAN1].
· Specify solutions for DL PRS measurements for a UE in RRC_IDLE state and reporting of the measurements in RRC_CONNECTED state [RAN2].
· Specify solutions for alignment between eDRX and PRS configurations [RAN2].
· Specify corresponding new core requirements, as well as identifying and specifying the impact on the existing RAN4 specification, including RRM measurements and procedures [RAN4].



According to the discussion during RAN3 #119bis, the work plan for RAN3 #120 is as follows [2]: 
	Focus RAN3#120 on following topics:
-	SL-Pos: authorizations
-	SL-Pos QoS Parameters, if possible
-	LPHAP: SRS Conf validity area
-	LPHAP vs SDT Pos
-	LMF-based Integrity



[bookmark: OLE_LINK1][bookmark: OLE_LINK2]This paper provides our thinking on the potential enhancements for RAN3 based on the above progress. The paper focuses on LPHAP and enabling the validly area, including the response to the LS received last meeting from RAN2 [2]. We also try to clarify the context of the SDT positioning and the LPHAP indication requested by SA2. 
Some Text Proposal for the BL CRs are proposed in Annex.
2. Discussion
2.1 LPHAP Validation Area
In RAN2 #119, the following agreements were made on LPHAP [3]:
Agreements:
When configured with SRS configuration along with SRS validity area, if the UE reselects to another cell within the SRS validity area during SRS transmission, the UE continues the SRS transmission, subject to validation for SRS transmission.
Wait for RAN1 progress for the validation of SRS transmission with issues such as interference, timing advance and spatial relation information, etc.

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.
LS to RAN3 to confirm this.

A LS was received with the above agreements [4] and RAN3 is asked to provide feedback or confirmation. The reply LS was postpone last meeting. Indeed, RAN3 did not make progress, but RAN2 asked feedback and there was no company in RAN3 who challenged the RAN2 agreement. We also likely see no impact on RAN2 from decision on RAN3 related to the validity area, and did not see it in the current discussion, contributions. Considering this status, we propose to no further delay the response to RAN2.

 Proposal 1: Reply to RAN2 LS on SRS Configuration request on this meeting in R3-232995. 
In RAN2 #120, the following agreements were made on LPHAP [5]:
Agreement:
The SRS validity area configuration contains a list of cells in which it is valid.  FFS validity timer or if we would depend only on explicit release by the network.

Agreements:
RRCRelease can be used to provide SRS configuration with validity area for use in RRC_INACTIVE.

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.
The following section clarify how to coordinate the SRS configurations between the serving gNB and other gNBs in the validity area, and then what happen when the UE in RRC_INACTIVE moves outside the validity area.
2.2.1 SRS Configuration Procedure
In Rel-17, the SRS configuration for positioning in RRC_INACTIVE can be sent to UE via RRCRelease message. The SRS configuration is only valid in the serving cell, and when the timing advance is valid. 
In Rel-18, according to RAN2 agreements, a validity area for UL positioning is defined. The validity area is consisted of a list of cells. If the UE reselects to another cell within the validity area during SRS transmission, the UE continues the SRS transmission. In other words, the SRS configuration should be valid across multiple cells in a configured area aka the validity area. To support this mechanism, the first issue to discuss is what enhancements are needed to support the configuration of SRS within a validity area. 
The first problem is how the serving gNB determines the SRS configuration. Since the SRS configuration is expected to be used in multiple cells, the coordination between the serving gNB, other gNBs and the LMF is expected. It would be beneficial for the serving gNB to know the available SRS configurations of the target list gNBs of the validity area to make a reasonable decision. Otherwise, the SRS configuration blindly decided by the serving gNB may have been occupied in other gNBs. In the legacy releases, the LMF can collect PRS information from the TRPs via TRP Information Exchange procedure. Similarly, the LMF could collect the available SRS configurations for LPHAP from the TRPs, and then it would be able to assist by suggesting some target SRS configurations for the potential associated validity areas to the serving gNB. 
Proposal 2: Enhance TRP INFORMATION EXCHANGE procedure for the LMF to collect available SRS configurations from the gNBs and cells, to assist the decision of the serving gNB. 
Then another issue is whether LMF or the serving gNB decide on the positioning validity area configuration. First, from our understanding, the configured validity area should not be larger than the RNA. Because if the RNA update is performed, the new gNB would update the SRS configuration with positioning information in the UE context. It violates the definition of positioning validity area that UE continues the SRS transmission without accessing to the network upon cell reselection. Therefore, it is proposed that gNB should make a decision of a list of cells for the validity area with knowledge of the RNA.
Observation 1: The SRS validity area should be smaller than the RNA, otherwise, it violates the definition of validity area that UE continues the SRS transmission without accessing to the network upon cell reselection. 
Proposal 3: The gNB should make a decision of a list of cells for the positioning validity area definition. 
In addition, the potential interference problem between LPHAP UEs is a nonnegligible problem. For example, it is possible that the SRS configuration allocated to a UE is also allocated to another UE in the validity area by a different gNB. The potential interference may deteriorate the positioning accuracy. To avoid the problem, the LMF should coordinate the gNBs in the validity area to reserve the allocate SRS resources. Naturally, if the SRS configurations are no longer occupied by the target UE, the previous reservation should be cancelled.  
Proposal 4: When a UE is configured with SRS configurations associated with a validity area, the LMF notify the gNBs in this area to reserve the allocated SRS configurations to avoid interference.
Then which message can be used for the reservation? Since the resource reservation should be applicable to all gNBs in the validity area, the existing procedures, e.g., Positioning Information Exchange, are not appropriate; they are UE associated, the validity area contains several gNB(s) not connected to the UE.  Therefore, it is proposed to define a new non-UE associated NRPPa procedure for SRS resource reserve/release for all gNB(s) in the validity area.  
Proposal 5. Define a new non-UE associated NRPPa procedure for SRS resource reservation in the positioning validity area.  
The following gives a detailed procedure for the SRS configuration with positioning validity area. It is proposed to adopt the procedure as the baseline for the discussion.  
Proposal 6. Adopt the following procedure as the baseline for the discussion on SRS configuration with validity area. 
	[image: ]
Figure 1. SRS Configuration Procedure
Step 1-2. The LMF obtains available SRS configurations from the TRPs. 
Step 3. The LMF recommends the available SRS configurations to the serving gNB. This step implies that the LMF can also suggest potential positioning validity area for each SRS configuration to the serving gNB. 
Step 4-5. The serving gNB decides the SRS and the associated validity area configuration for the target UE. The configurations are respectively sent to the UE and to the LMF.
Step 6. The LMF can send NRPPa messages to other gNBs in the PA to reserve the resources so that they are not allocated to other UEs.




2.1.2 SRS request with RRC message when the UE leave the validity area
As discussed previously, the SRS configuration is invalid when the UE moves out of the validity area. Based on RAN2 agreements, when the UE reselects to another cell out of the PA, the UE may send Msg3/MsgA to the network for SRS configuration request, and the updated SRS configuration and validity area is delivered to the UE via RRC Release message. Since the scope of the studying is positioning in RRC_INACTIVE state, the request message should be RRC Resume Request. 
In Rel-17, Xn-AP has been enhanced to ensure the continuity of positioning services. When receiving the RRC Resume Request, the receiving gNB initiates Retrieve UE Context procedure to request for UE context relocation. If positioning information, i.e. Requested SRS Transmission Characteristics and Routing ID, is included in the UE context, the receiving gNB configures the UE with SRS transmission for UL positioning. 
Observation 2: The existing Retrieve UE Context procedure can support SRS update when the UE reselects to the new cell in Rel-17.
In legacy procedure for SRS update, the new serving gNB itself decides the SRS configuration configured to the UE in the new cell. However, if the new validity area is expected to be configured, the coordination between the new serving gNB, other gNBs and the LMF should not be avoided, which means the LMF should involve in the configuration of SRS with validity area. 
Observation 3: If the new validity area is expected to be configured, the coordination between the new serving gNB, other gNBs and the LMF should not be avoided, which means the LMF should involve in the configuration of SRS with validity area.
Above all, it is proposed that RAN3 support the following two feasible solutions for the SRS update procedure. 
Option 1. The legacy Rel-17 procedure that the receiving gNB initiates the Retrieve UE Context procedure to obtain SRS characteristics and configures the target UE.
Option 2. The last serving gNB forwards the request to the LMF to initiates the Positioning Information Exchange procedure for the SRS configuration. 
For Option 1, The receiving gNB can configure the UE based on the Positioning Information from Retrieve UE Context Response message. Then the SRS configurations along with validity area information can be forwarded to the LMF via Positioning Information Update message. An example is shown in figure 2.
[image: ]
Figure 2. SRS Configuration Update out of the PA, Option 1

For option 2, the last serving gNB can send a NRPPa message to the LMF to forward the request. Instead of introducing a new message, the existing Positioning Information Update message can be used. In addition, it is noticed that some positioning information in the UE context is dependent on UE location, e.g. pathloss reference and spatial relation information. When those parameters are present, the LMF can update the positioning information to the serving gNB, which would be beneficial for the configuration.
Observation 4: For option2, the LMF can update the positioning information sent to the serving gNB, which would be beneficial for the configuration.
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Figure 3. SRS Configuration Update out of the PA, Option 2
Proposal 7: The following two options are both supported, at least further discussed, for SRS configuration update with RRC message:
Option 1. The legacy Rel-17 procedure that the receiving gNB initiates the Retrieve UE Context procedure to obtain SRS characteristics and configures the target UE.
Option 2. The last serving gNB sends the request to the LMF, to initiates the Positioning Information Exchange procedure for the SRS configuration, e.g., with Positioning Information Update message. 

2.2 SDT without anchor relocation
In deferred MT-LR procedures, when an event is triggered, the UE sends the event report to the LMF via SDT, and then the LMF initiates the Positioning Information Request procedures to re-configure the target UE with new SRS transmissions. The scenario of without anchor relocation was discussed in Rel-17 but postponed to Rel-18 due to time limit according to the agreement made at RAN3 116-e:
C: RAN3 to re-confirm that INACTIVE positioning in case of "without anchor relocation" is not supported in Rel-17. To be discussed in Rel18.
The main question is if a solution provided in the work item can respond to the SDT without anchor. We don’t think so, and explain why below. 
Following is the UL positioning procedure in RRC_INACTIVE state. The problem is that when the serving gNB receives the RRC Resume Request, it sends the Retrieve UE Context request to the anchor gNB. 
· In the case of without anchor relocation, the NRPPa message Positioning Information Request can only arrive at the anchor gNB. 
· In the case of without anchor relocation, there is a SDT procedure for the partial relocation of the UE context and the UE context Retrieve procedure itself failed.


Figure 4. deferred MT-LR procedure for UL positioning in RRC_INACTIVE
Following illustrates the problem and gives a potential solution:
[image: ]
Figure 5. deferred positioning in SDT without anchor relocation
Since the event report message is transparent to the anchor gNB and the serving gNB, the UE context transfer procedures (step 4, 5) does not contain the transfer of any positioning information. After receiving the positioning information request message, the anchor gNB can send the SRS characteristics information received from the LMF to the serving gNB, then the serving gNB can use the information to allocate SRS resources for the target UE. The PARTIAL UE CONTEXT TANSFER procedures can be reused to transfer positioning related context.
Well this problem is not related to the Work Item, and as explain we do not believe that the WI can provide a solution for free on it … we suggest then to discuss it on TEI-18.
Proposal 8: Reuse the PARTIAL UE CONTEXT TRANSFER procedures to transfer positioning related information between the anchor gNB and the serving gNB and discuss it in TEI18.

2.3 LPHAP indication 
During RAN3-117bis, a LS is received from SA2 [6] on LPHAP indication with the following information:
	SA2 is working on Rel-18 eLCS study. There is a key issue within SA2 study for low power and high accuracy positioning. 
SA2 has concluded the following principles:
· During the positioning procedure, AMF provides the LPHAP indication to the LMF, either obtaining from the GMLC, or in the UE LCS context which received during UE registration procedure.
· LMF is enhanced to receive from AMF of the LPHAP indication in the location request, and determine positioning method, by taking into account the LPHAP requirement. LMF also sends LPHAP indication to RAN in the NRPPa message.
SA2 kindly asks RAN WG, is it necessary to provide LPHAP indication to RAN at an earlier time, before positioning procedure is triggered?



During RAN3 #118, this LS is not discussed. The reply LSs from RAN1 and RAN2 are as follows [7-8]:
	RAN1 has discussed such an issue and provided the reply as below.

Q: Is it necessary to provide LPHAP indication to RAN at an earlier time, before positioning procedure is triggered?
A: RAN1 currently has not identified the need from the physical layer perspective for SA2 to consider LPHAP information delivery to RAN before the positioning procedure is triggered.



	RAN2 thanks SA2’s questions on LPHAP and would like to provide answer to the following question:
Question: Is it necessary to provide LPHAP indication to RAN at an earlier time, before positioning procedure is triggered?
Answer: RAN2 has not identified need for LPHAP indication from AMF to RAN before positioning procedures. RAN impacts will be discussed in the WI phase, including aspects of early indication before positioning procedure is triggered.




According to the LSs, a LPHAP indication should be provided to the RAN in the NRPPa message, which is not supported by the current specification. From our understanding, one of the benefits of sending the indication is to help the RRC state management. For example, the Positioning Information Request message can be used to carry the indication. If the LPHAP indication is received, the RAN can decide to release the UE into RRC INACTIVE state for positioning, which is beneficial for power saving.

Observation 5: The LPHAP indication can help the RRC state management.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]Proposal 9: LPHAP indication can be carried in Positioning Information Request message. 
2.4 LPHAP way forward 
We do propose to capture the progress on LHAP in a set of dedicated TP for BL CR corresponding to the Annex A to Annex D, with necessary Editor’s note when proposal are not agreeable. 
Proposal 10: Endorse the Text proposal in Annex A to D for BL CR with Editor’s notes as necessary.

3. Conclusion
Proposal 1: Reply to RAN2 LS on SRS Configuration request on this meeting in R3-232994. 
Proposal 2: Enhance TRP INFORMATION EXCHANGE procedure for the LMF to collect available SRS configurations from the gNBs and cells, to assist the decision of the serving gNB. 
Observation 1: The configured SRS validity area should be smaller than the RNA, otherwise, it violates the definition of validity area that UE continues the SRS transmission without accessing to the network upon cell reselection. 
Proposal 3: The gNB should make the final decision of the positioning validity area configuration. 
Proposal 4: When a UE is configured with SRS configurations associated with a validity area, the LMF notify the gNBs in this area to reserve the allocated SRS configurations to avoid interference.
Proposal 5. Define a new non-UE associated NRPPa procedure for SRS resource reservation in the positioning validity area.  
Proposal 6. Adopt the following procedure as the baseline for the discussion on SRS configuration with validity area. 
Observation 2: The existing Retrieve UE Context procedure can support SRS update when the UE reselects to the new cell in Rel-17.
Observation 3: If the new validity area is expected to be configured, the coordination between the new serving gNB, other gNBs and the LMF should not be avoided, which means the LMF should involve in the configuration of SRS with validity area.
Observation 4: For option2, the LMF can update the positioning information to the serving gNB, which would be beneficial for the configuration.
Proposal 7: The following two options are both supported for SRS configuration update with RRC message:
Option 1. The legacy Rel-17 procedure that the receiving gNB initiates the Retrieve UE Context procedure to obtain SRS characteristics and configures the target UE.
Option 2. The last serving gNB sends the request to the LMF, to initiates the Positioning Information Exchange procedure for the SRS configuration, e.g., with Positioning Information Update message. 
Proposal 8: Reuse the PARTIAL UE CONTEXT TRANSFER procedures to transfer positioning related information between the anchor gNB and the serving gNB and discuss it in TEI18.
Observation 5: The LPHAP indication can help the RRC state management.
Proposal 9: LPHAP indication can be carried in Positioning Information Request message. 
Proposal 10: Endorse the Text proposal in Annex A to D for BL CR with Editor’s notes as necessary 
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The NRPPa protocol provides the following functions:
-	E-CID Location Information Transfer. This function allows the NG-RAN node to exchange location information with LMF for the purpose of E-CID positioning and NR E-CID positioning.
-	OTDOA Information Transfer. This function allows the NG-RAN node to exchange information with the LMF for the purpose of OTDOA positioning.
-	Reporting of General Error Situations. This function allows reporting of general error situations, for which function specific error messages have not been defined.
-	Assistance Information Transfer. This function allows the LMF to exchange information with the NG-RAN node for the purpose of assistance information broadcasting.
-	Positioning Information Transfer. This function allows the NG-RAN node to exchange positioning information with the LMF for the purpose of positioning. 
-	Measurement Information Transfer. This function allows the LMF to exchange measurement information with the NG-RAN node for the purpose of positioning.
-	TRP Information Transfer. This function allows an LMF to obtain TRP related information from an NG-RAN node.
-	PRS Information Transfer. This function allows the LMF to exchange PRS related information with the NG-RAN node.
-	Measurement Preconfiguration Information Transfer. This function allows the LMF to request the NG-RAN node to preconfigure and activate measurement gap and/or PRS processing window.
-    SRS Information Transfer. This function allows the LMF to exchange SRS related information with the NG-RAN node for the purpose of positioning with validity area mechanism.
The mapping between the above functions and NRPPa EPs is shown in the table below.
Table 7-1: Mapping between NRPPa functions and NRPPa EPs
	Function
	Elementary Procedure(s)

	E-CID Location Information Transfer
	a) E-CID Measurement Initiation
b) E-CID Measurement Failure Indication
c) E-CID Measurement Report
d) E-CID Measurement Termination

	OTDOA Information Transfer
	OTDOA Information Exchange

	Assistance Information Transfer
	a) Assistance Information Control
b) Assistance Information Feedback

	Reporting of General Error Situations
	Error Indication

	Positioning Information Transfer
	a) Positioning Information Exchange
b) Positioning Information Update
c) Positioning Activation
d) Positioning Deactivation

	TRP Information Transfer
	TRP Information Exchange

	Measurement Information Transfer
	a) Measurement
b) Measurement Update
c) Measurement Report
d) Measurement Abort
e) Measurement Failure Indication

	PRS Information Transfer
	PRS Configuration Exchange

	Measurement Preconfiguration Information Transfer
	Measurement Preconfiguration
Measurement Activation

	SRS Information Transfer
	Positioning Resource Reservation



<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc534903036][bookmark: _Toc51775898][bookmark: _Toc56772920][bookmark: _Toc64447549][bookmark: _Toc74152205][bookmark: _Toc88654058][bookmark: _Toc99056107][bookmark: _Toc99959040][bookmark: _Toc105612216][bookmark: _Toc106109432][bookmark: _Toc112766324][bookmark: _Toc113379240][bookmark: _Toc120091793][bookmark: _Toc120534710]8	NRPPa procedures
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In the following tables, all EPs are divided into Class 1 and CSlass 2 EPs.
Table 8.1-1: Class 1 Elementary Procedures
	Elementary Procedure
	Initiating Message
	Successful Outcome
	Unsuccessful Outcome

	
	
	Response message
	Response message

	E-CID Measurement Initiation
	E-CID MEASUREMENT INITIATION REQUEST
	E-CID MEASUREMENT INITIATION RESPONSE
	E-CID MEASUREMENT INITIATION FAILURE

	OTDOA Information Exchange
	OTDOA INFORMATION REQUEST
	OTDOA INFORMATION RESPONSE
	OTDOA INFORMATION FAILURE

	Positioning Information Exchange
	POSITIONING INFORMATION REQUEST
	POSITIONING INFORMATION RESPONSE
	POSITIONING INFORMATION FAILURE

	TRP Information Exchange
	TRP INFORMATION REQUEST
	TRP INFORMATION RESPONSE
	TRP INFORMATION FAILURE

	Measurement
	MEASUREMENT REQUEST
	MEASUREMENT RESPONSE
	MEASUREMENT FAILURE

	Positioning Activation
	POSITIONING ACTIVATION REQUEST
	POSITIONING ACTIVATION  RESPONSE
	POSITIONING ACTIVATION 
FAILURE

	PRS Configuration Exchange
	PRS CONFIGURATION REQUEST
	PRS CONFIGURATION RESPONSE
	PRS CONFIGURATION FAILURE

	Measurement Preconfiguration
	MEASUREMENT PRECONFIGURATION REQUIRED 
	MEASUREMENT PRECONFIGURATION CONFIRM
	MEASUREMENT PRECONFIGURATION REFUSE

	Positioning Resource Reservation
	POSITIONING RESOURCE RESERVATION REQUEST
	POSITIONING RESOURCE RESERVATION RESPONSE
	POSITIONING RESOURCE RESERVATION FAILURE



Table 8.1-2: Class 2 Elementary Procedures
	Elementary Procedure
	Initiating Message

	E-CID Measurement Failure Indication
	E-CID MEASUREMENT FAILURE INDICATION

	E-CID Measurement Report
	E-CID MEASUREMENT REPORT

	E-CID Measurement Termination
	E-CID MEASUREMENT TERMINATION COMMAND

	Error Indication
	ERROR INDICATION

	Assistance Information Control
	ASSISTANCE INFORMATION CONTROL

	Assistance Information Feedback
	ASSISTANCE INFORMATION FEEDBACK

	Positioning Information Update
	POSITIONING INFORMATION UPDATE

	Measurement Report
	MEASUREMENT REPORT

	Measurement Update
	MEASUREMENT UPDATE

	Measurement Abort
	MEASUREMENT ABORT

	Measurement Failure Indication
	MEASUREMENT FAILURE INDICATION

	Positioning Deactivation
	POSITIONING DEACTIVATION

	Measurement Activation
	MEASUREMENT ACTIVATION



<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
8.2	Location Information Transfer Procedures
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The Positioning Information Exchange procedure is initiated by the LMF to request to the NG-RAN node positioning information for the UE. This procedure applies only if the NG-RAN node is a gNB.
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Figure 8.2.6.2-1: Positioning Information Exchange procedure, successful operation
The LMF initiates the procedure by sending a POSITIONING INFORMATION REQUEST message to the NG-RAN node.
If the Requested SRS Transmission Characteristics IE is included in the POSITIONING INFORMATION REQUEST message, the NG-RAN node may take this information into account when configuring SRS transmissions for the UE, and it shall include the SRS Configuration IE and the SFN Initialisation Time IE in the POSITIONING INFORMATION RESPONSE message.
If the Spatial Relation Information per SRS Resource IE and the Periodicity List IE are both included in the Requested SRS Transmission Characteristics IE, the NG-RAN node shall consider that the Spatial Relation per SRS Resource Item IE and the Periodicity List Item IE have one-to-one mapping relation.
If the UE Reporting Information IE is included in the POSITIONING INFORMATION REQUEST message, the NG-RAN node may take this information into account for allocating proper CG-SDT resources when positioning a UE.
If the UE TEG Information Request IE is included in the POSITIONING INFORMATION REQUEST message and set to "onDemand", the NG-RAN node shall, if supported, provide the UE Tx TEG association in the POSITIONING INFORMATION RESPONSE message.
If the UE TEG Information Request IE is set to "periodic", the NG-RAN node shall, if supported, reply with the POSITIONING INFORMATION RESPONSE message without including any UE Tx TEG association in this message. The NG-RAN node shall then take the UE TEG Reporting Periodicity IE into account when configuring the UE’s periodic UE Tx TEG association reporting and initiate the Positioning Information Update procedure for reporting the UE Tx TEG association received from the UE, if any.
If the LPHAP indication IE is included in the POSITIONING INFORMATION REQUEST, the gNB shall take this information into account to configure SRS transmissions for the UE for positioning in RRC_CONNECTED state or RRC_INACTIVE state.
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Figure 8.2.6.3-1: Positioning Information Exchange procedure, unsuccessful operation
If the Requested SRS Transmission Characteristics IE is included in the POSITIONING INFORMATION REQUEST message and the NG-RAN node is unable to configure any SRS transmissions for the UE, it shall respond with a POSITIONING INFORMATION FAILURE message. If a handover of the target UE has been triggered, the NG-RAN node shall send a POSITIONING INFORMATION FAILURE message with an appropriate cause value.
[bookmark: _Toc534730102][bookmark: _Toc51775925][bookmark: _Toc56772947][bookmark: _Toc64447576][bookmark: _Toc74152232][bookmark: _Toc88654085][bookmark: _Toc99056134][bookmark: _Toc99959067]If the NG-RAN node is unable to provide any of the requested information, the NG-RAN node shall respond with a POSITIONING INFORMATION FAILURE message with an appropriate cause value.
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Void.

<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
8.2.7	Positioning Information Update
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The Positioning Information Update procedure is initiated by the NG-RAN node to indicate to the LMF that a change has occurred in the SRS configuration or in the UE Tx TEG association. This procedure applies only if the NG-RAN node is a gNB.
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Figure 8.2.7.2-1: Positioning Information Update procedure, successful operation
The NG-RAN node initiates the procedure by sending a POSITIONING INFORMATION UPDATE message to the LMF. If the SRS Configuration IE is included in the POSITIONING INFORMATION UPDATE message, the LMF shall consider this information as the updated SRS Configuration for the UE. If the SFN Initialisation Time IE is included in the POSITIONING INFORMATION UPDATE message, the LMF shall consider this information as the SFN Initialisation Time associated to the SRS Configuration.
[bookmark: _Toc534730106][bookmark: _Toc51775929][bookmark: _Toc56772951][bookmark: _Toc64447580][bookmark: _Toc74152236][bookmark: _Toc88654089][bookmark: _Toc99056138][bookmark: _Toc99959071][bookmark: _Toc105612252][bookmark: _Toc106109468][bookmark: _Toc112766360][bookmark: _Toc113379276][bookmark: _Toc120091829][bookmark: _Toc120534746]If the UE Tx TEG Association List IE is included in the POSITIONING INFORMATION UPDATE message, the LMF shall consider it as the UE Tx TEG association for the SRS resources that have changed their TEG association during the latest reporting interval. 
If the SRS Transmission Status IE is included in the POSITIONING INFORMATION UPDATE message and set to "stopped", the LMF shall consider that the SRS transmission has stopped.
If the Positioning Validity Area Information IE is included in the POSITIONING INFORMATION UPDATE message, the LMF shall consider the SRS Configuration valid within the indicated positioning validity area.
8.2.7.3	Unsuccessful Operation
Not Applicable.
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Void.
<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
8.2.x	Positioning Resource Reservation
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The purpose of the Positioning Resrouce Reservation procedure is to allow the LMF to request the NG-RAN node in the positioning validity area to reserve or release SRS resources. 
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Figure 8.2.x.2-1: Positioning Resource Reservation procedure, successful operation
The LMF initiates the procedure by sending a POSITIONING RESOURCE RESERVATION REQUEST message. If the NG-RAN node is able to reserve the requested SRS configurations, the NG-RAN node shall respond with a POSITIONING RESOURCE RESERVATION RESPONSE message. 
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Figure 8.2.x.3-1: Positioning Resource Reservation procedure, unsuccessful operation
If the NG-RAN node cannot reserve requested SRS configurations, the NG-RAN node shall respond with a POSITIONING RESOURCE RESERVATION FAILURE message. 
[bookmark: _Toc105612258][bookmark: _Toc106109474][bookmark: _Toc112766366][bookmark: _Toc113379282][bookmark: _Toc120091835][bookmark: _Toc120534752]8.2.x.4	Abnormal Conditions
Void.
<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
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<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
9.1	Message Functional Definition and Content
9.1.1	Messages for Location Information Transfer Procedures
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[bookmark: _Toc51775994][bookmark: _Toc56773016][bookmark: _Toc64447645][bookmark: _Toc74152301][bookmark: _Toc88654154][bookmark: _Toc99056216][bookmark: _Toc99959149][bookmark: _Toc105612335][bookmark: _Toc106109551][bookmark: _Toc112766443][bookmark: _Toc113379359][bookmark: _Toc120091912][bookmark: _Toc120534829]9.1.1.10	POSITIONING INFORMATION REQUEST
This message is sent by the LMF to request positioning information.
Direction: LMF  NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	reject

	NRPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	Requested SRS Transmission Characteristics
	O
	
	9.2.27
	
	YES
	ignore

	UE Reporting Information
	O
	
	9.2.70
	
	YES
	ignore

	UE TEG Information Request
	O
	
	ENUMERATED(onDemand, periodic, stop, …)
	
	YES
	ignore

	UE TEG Reporting Periodicity
	C-ifUeTegInfoReqPeriodic
	
	ENUMERATED (160ms, 320ms, 1280ms, 2560ms, 61440ms, 81920ms, 368640ms, 737280ms, …)
	
	YES
	reject

	Avaliable SRS Configuration
	O
	
	9.9.1.z1
	
	
	

	LPHAP indication
	O
	
	FFS
	
	
	



	Condition
	Explanation

	ifUeTegInfoReqPeriodic
	This IE shall be present if the UE TEG Information Request IE is set to the value "periodic".



[bookmark: _Toc51775995][bookmark: _Toc56773017][bookmark: _Toc64447646][bookmark: _Toc74152302][bookmark: _Toc88654155][bookmark: _Toc99056217][bookmark: _Toc99959150][bookmark: _Toc105612336][bookmark: _Toc106109552][bookmark: _Toc112766444][bookmark: _Toc113379360][bookmark: _Toc120091913][bookmark: _Toc120534830]9.1.1.11	POSITIONING INFORMATION RESPONSE
This message is sent by the NG-RAN node to provide positioning information.
Direction: NG-RAN node  LMF.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	reject

	NRPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	[bookmark: _Hlk50141307]SRS Configuration
	O
	
	9.2.28
	
	YES
	ignore

	SFN Initialisation Time
	O
	
	Relative Time 1900 
9.2.36
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.2
	
	YES
	ignore

	UE Tx TEG Association List
	O
	
	9.2.78
	
	YES
	ignore

	Positioning Validity Area Information
	O
	
	9.2.z2
	
	YES
	ignore



<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc51775997][bookmark: _Toc56773019][bookmark: _Toc64447648][bookmark: _Toc74152304][bookmark: _Toc88654157][bookmark: _Toc99056219][bookmark: _Toc99959152][bookmark: _Toc105612338][bookmark: _Toc106109554][bookmark: _Toc112766446][bookmark: _Toc113379362][bookmark: _Toc120091915][bookmark: _Toc120534832]9.1.1.13	POSITIONING INFORMATION UPDATE
This message is sent by the NG-RAN node to indicate that a change in the SRS configuration or UE Tx TEG association has occurred.
Direction: NG-RAN node  LMF.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	ignore

	NRPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	SRS Configuration
	O
	
	9.2.28
	
	YES
	ignore

	SFN Initialisation Time
	O
	
	Relative Time 1900
9.2.36
	
	YES
	ignore

	UE Tx TEG Association List
	O
	
	9.2.78
	
	YES
	ignore

	SRS Transmission Status
	O
	
	ENUMERATED (stopped, ...)
	
	YES
	ignore

	Positioning Validity Area Information
	O
	
	9.2.z
	
	YES
	ignore



<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
9.1.1.14	TRP INFORMATION REQUEST
This message is sent by an LMF to request information for TRPs hosted by an NG-RAN node.
Direction: LMF  NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	reject

	NRPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	TRP List
	
	0 ..1
	
	
	YES
	ignore

	>TRP Item
	
	1 .. <maxnoTRPs>
	
	
	EACH
	ignore

	>>TRP ID
	M
	
	9.2.24
	
	-
	

	TRP Information Type List
	
	1
	
	
	
	

	>TRP Information Type Item
	
	1 .. <maxnoTRPInfoTypes>
	
	
	EACH
	reject

	>>TRP Information Type Item
	M
	
	ENUMERATED (nr pci, ng-ran cgi, nr arfcn, prs config, ssb config, sfn init time, spatial direction info, geo-coordinates, …, trp type, on-demand prs, trp tx teg, beam antenna info, srs config) 
	
	
	



	Range bound
	Explanation

	maxnoTRPs
	Maximum no. of TRPs in a NG-RAN node. Value is 65535

	maxnoTRPInfoTypes
	Maximum no of TRP information types that can be requested and reported with one message. Value is 64.



<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc99056227][bookmark: _Toc99959160][bookmark: _Toc105612346][bookmark: _Toc106109562][bookmark: _Toc112766454][bookmark: _Toc113379370][bookmark: _Toc120091923][bookmark: _Toc120534840]9.1.1.y1	POSITIONING RESOURCE RESERVATION REQUEST
This message is sent by the LMF to request the NG-RAN node to reserve or release SRS resources.
Direction: LMF  NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	reject

	NRPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	FFS
	
	
	
	
	
	



[bookmark: _Toc99056228][bookmark: _Toc99959161][bookmark: _Toc105612347][bookmark: _Toc106109563][bookmark: _Toc112766455][bookmark: _Toc113379371][bookmark: _Toc120091924][bookmark: _Toc120534841]9.1.1.y2	POSITIONING RESOURCE RESERVATION RESPONSE
This message is sent by the NG-RAN node to acknowledge the SRS resources are reserved or released.
Direction: NG-RAN node  LMF.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	reject

	NRPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	FFS
	
	
	
	
	
	



[bookmark: _Toc99056229][bookmark: _Toc99959162][bookmark: _Toc105612348][bookmark: _Toc106109564][bookmark: _Toc112766456][bookmark: _Toc113379372][bookmark: _Toc120091925][bookmark: _Toc120534842]9.1.1.y3	POSITIONING RESOURCE RESERVATION FAILURE
This message is sent by the NG-RAN node to indicate that it cannot reserve the requested SRS resources.
Direction: NG-RAN node  LMF.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	reject

	NRPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	FFS
	
	
	
	
	
	



[bookmark: _Toc51776018][bookmark: _Toc56773040][bookmark: _Toc64447669][bookmark: _Toc74152325][bookmark: _Toc88654178][bookmark: _Toc99056247][bookmark: _Toc99959180][bookmark: _Toc105612366][bookmark: _Toc106109582][bookmark: _Toc112766474][bookmark: _Toc113379390][bookmark: _Toc120091943][bookmark: _Toc120534860]9.2	Information Element definitions
<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc51776044][bookmark: _Toc56773066][bookmark: _Toc64447695][bookmark: _Toc74152351][bookmark: _Toc88654204][bookmark: _Toc99056273][bookmark: _Toc99959206][bookmark: _Toc105612392][bookmark: _Toc106109608][bookmark: _Toc112766500][bookmark: _Toc113379416][bookmark: _Toc120091969][bookmark: _Toc120534886]9.2.25	TRP Information
The TRP Information IE contains information for one TRP within an NG-RAN node. 
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	TRP ID
	M
	
	9.2.24
	
	-
	

	TRP Information Type
	
	1 .. <maxnoTRPInfoTypes>
	
	
	-
	

	>CHOICE TRP Information Item
	M
	
	
	
	-
	

	>>NR PCI
	M
	
	INTEGER (0..1007)
	NR Physical Cell ID
	-
	

	>>NR CGI
	M
	
	9.2.9
	
	-
	

	>>NR ARFCN
	M
	
	INTEGER (0..3279165)
	
	-
	

	>>PRS Configuration
	M
	
	9.2.44
	
	-
	

	>>SSB Information
	M
	
	9.2.54
	
	-
	

	>>SFN Initialisation Time
	M
	
	Relative Time 1900
9.2.36
	
	-
	

	>>Spatial Direction Information
	M
	
	9.2.45
	
	-
	

	>>Geographical Coordinates
	M
	
	9.2.46
	
	-
	

	>>TRP type
	M
	
	ENUMERATED (prs-only-tp, srs-only-rp, tp, rp, trp…)
	TS 38.305 [18]
	YES
	reject

	>>On-demand PRS TRP Information
	M
	
	9.2.65
	
	YES
	reject

	>>TRP Tx TEG Association
	M
	
	9.2.79
	
	YES
	reject

	>>TRP Beam Antenna Information
	M
	
	9.2.82
	
	YES
	reject

	>>SRS Configuration List 
	
	
	FFS
	
	
	



	Range bound
	Explanation

	maxnoTRPInfoTypes
	Maximum no of TRP information types that can be requested and reported with one message. Value is 64.



<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
9.2.z1 Available SRS Configuration
This IE is used to indicate the available SRS configurations of the TRPs in the expected validity areas.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Available SRS Configuration List
	
	1
	
	

	   >Available SRS Configuration Item
	
	1 .. <maxnoSRSConfig>
	
	

	>>SRS Configuration
	M
	
	9.2.28
	

	>>Avaliable Cells
	O
	
	9.2.z2
	



<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>

[bookmark: _Toc51776076][bookmark: _Toc56773098][bookmark: _Toc64447728][bookmark: _Toc74152384][bookmark: _Toc88654237][bookmark: _Toc99056306][bookmark: _Toc99959239][bookmark: _Toc105612425][bookmark: _Toc106109641][bookmark: _Toc112766533][bookmark: _Toc113379449][bookmark: _Toc120092002][bookmark: _Toc120534919]9.2.z2  Positioning Validity Area Information
This IE is used to indicate the validity area of the SRS configurations.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Positioning Validity Area
	
	1 .. <maxnoPACell>
	
	

	>NG-RAN-CGI
	M
	
	9.2.6
	



	Range bound
	Explanation

	maxnoPACell
	FFS



  <<<<<<<<<<<<<<<<<<<< Changes End >>>>>>>>>>>>>>>>>>>>


Annex B. TP for 38.473 V17.4.0
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In the following tables, all EPs are divided into Class 1 and Class 2 EPs (see subclause 3.1 for explanation of the different classes):
Table 1: Class 1 procedures
	Elementary Procedure
	Initiating Message
	Successful Outcome
	Unsuccessful Outcome

	
	
	Response message
	Response message

	Reset
	RESET
	RESET ACKNOWLEDGE
	

	F1 Setup
	F1 SETUP REQUEST
	F1 SETUP RESPONSE
	F1 SETUP FAILURE

	gNB-DU Configuration Update
	GNB-DU CONFIGURATION UPDATE
	GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE
	GNB-DU CONFIGURATION UPDATE FAILURE

	gNB-CU Configuration Update
	GNB-CU CONFIGURATION UPDATE
	GNB-CU CONFIGURATION UPDATE ACKNOWLEDGE
	GNB-CU CONFIGURATION UPDATE FAILURE

	UE Context Setup
	UE CONTEXT SETUP REQUEST
	UE CONTEXT SETUP RESPONSE
	UE CONTEXT SETUP FAILURE

	UE Context Release (gNB-CU initiated)
	UE CONTEXT RELEASE COMMAND
	UE CONTEXT RELEASE COMPLETE
	

	UE Context Modification (gNB-CU initiated)
	UE CONTEXT MODIFICATION REQUEST
	UE CONTEXT MODIFICATION RESPONSE
	UE CONTEXT MODIFICATION FAILURE

	UE Context Modification Required (gNB-DU initiated)
	UE CONTEXT MODIFICATION REQUIRED
	UE CONTEXT MODIFICATION CONFIRM
	UE CONTEXT MODIFICATION REFUSE

	Write-Replace Warning 
	WRITE-REPLACE WARNING REQUEST
	WRITE-REPLACE WARNING RESPONSE
	

	PWS Cancel
	PWS CANCEL REQUEST
	PWS CANCEL RESPONSE
	

	gNB-DU Resource Coordination
	GNB-DU RESOURCE COORDINATION REQUEST
	GNB-DU RESOURCE COORDINATION RESPONSE
	

	F1 Removal
	F1 REMOVAL REQUEST
	F1 REMOVAL RESPONSE
	F1 REMOVAL FAILURE

	BAP Mapping Configuration
	BAP MAPPING CONFIGURATION 
	BAP MAPPING CONFIGURATION ACKNOWLEDGE
	BAP MAPPING CONFIGURATION FAILURE

	GNB-DU Resource Configuration
	GNB-DU RESOURCE CONFIGURATION
	GNB-DU RESOURCE CONFIGURATION ACKNOWLEDGE
	GNB-DU RESOURCE CONFIGURATION FAILURE

	IAB TNL Address Allocation
	IAB TNL ADDRESS REQUEST
	IAB TNL ADDRESS RESPONSE
	IAB TNL ADDRESS FAILURE

	IAB UP Configuration Update
	IAB UP CONFIGURATION UPDATE REQUEST
	IAB UP CONFIGURATION UPDATE RESPONSE
	IAB UP CONFIGURATION UPDATE FAILURE

	Resource Status Reporting Initiation
	RESOURCE STATUS REQUEST
	RESOURCE STATUS RESPONSE
	RESOURCE STATUS FAILURE

	[bookmark: _Hlk32139762]Positioning Measurement
	POSITIONING MEASUREMENT REQUEST
	POSITIONING MEASUREMENT RESPONSE
	POSITIONING MEASUREMENT FAILURE

	Positioning Information Exchange
	POSITIONING INFORMATION REQUEST
	POSITIONING INFORMATION RESPONSE
	POSITIONING INFORMATION FAILURE

	TRP Information Exchange
	TRP INFORMATION REQUEST
	TRP INFORMATION RESPONSE
	TRP INFORMATION FAILURE

	Positioning Activation
	POSITIONING ACTIVATION REQUEST
	POSITIONING ACTIVATION RESPONSE
	POSITIONING ACTIVATION FAILURE
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[bookmark: _MON_1318314392][bookmark: _MON_1318314530][bookmark: _MON_1318271543]The Positioning Information Exchange procedure is initiated by the gNB-CU to indicate to the gNB-DU the need to configure the UE to transmit SRS signals and to retrieve the SRS configuration from the gNB-DU. The procedure uses UE-associated signalling.
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Figure 8.13.9.2-1: Positioning Information Exchange procedure, successful operation
The gNB-CU initiates the procedure by sending a POSITIONING INFORMATION REQUEST message to the gNB-DU.
[bookmark: _Hlk51140749]If the Requested SRS Transmission Characteristics IE is included in the POSITIONING INFORMATION REQUEST message, the gNB-DU may take this information into account when configuring SRS transmissions for the UE, and it shall include the SRS Configuration IE and the SFN Initialisation Time IE in the POSITIONING INFORMATION RESPONSE message. If the SRS Positioning INACTIVE Query Indication IE is also included in the POSITIONING INFORMATION REQUEST message and set to ‘true’, the gNB-DU shall, if supported, include the SRS-PosRRC-InactiveConfig IE in the POSITIONING INFORMATION RESPONSE message.
[bookmark: _Toc534730101][bookmark: _Toc51763546][bookmark: _Toc64448712][bookmark: _Toc66289371][bookmark: _Toc74154484][bookmark: _Toc81383228][bookmark: _Toc88657861]If the Spatial Relation Information per SRS Resource IE and the Periodicity List IE are both included in the Requested SRS Transmission Characteristics IE, the gNB-DU shall consider that the Spatial Relation per SRS Resource Item IE and the Periodicity List Item IE have one-to-one mapping relation.
If the UE Reporting Information IE is included in the POSITIONING INFORMATION REQUEST message, the gNB-DU may take this information into account for allocating proper CG-SDT resources when positioning a UE.
Interaction with the UE Context Modification Required (gNB-DU initiated) procedure:
The UE Context Modification Required (gNB-DU initiated) procedure may be performed before the POSITIONING INFORMATION RESPONSE message.
If the LPHAP indication IE is included in the POSITIONING INFORMATION REQUEST, the gNB-DU shall take this information into account to configure SRS transmissions for the UE for positioning in RRC_CONNECTED state or RRC_INACTIVE state.
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Figure 8.13.9.3-1: Positioning Information Exchange procedure, unsuccessful operation
If the Requested SRS Transmission Characteristics IE is included in the POSITIONING INFORMATION REQUEST message and the gNB-DU is unable to configure any SRS transmissions for the UE, the gNB-DU shall respond with a POSITIONING INFORMATION FAILURE message with an appropriate cause value.
If the gNB-DU is unable to provide any of the requested information, the gNB-DU shall respond with a POSITIONING INFORMATION FAILURE message with an appropriate cause value.

<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
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The Positioning Information Update procedure is initiated by the gNB-DU to indicate to the gNB-CU that a change has occurred in the SRS configuration. The procedure uses UE-associated signalling.
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Figure 8.13.16.2-1: Positioning Information Update procedure, successful operation
The gNB-DU initiates the procedure by sending a POSITIONING INFORMATION UPDATE message to the gNB-CU.
[bookmark: _Toc51763576]If the SRS Configuration IE is included in the POSITIONING INFORMATION UPDATE message, the gNB-CU shall consider this information as the updated SRS Configuration for the UE. If the SFN Initialisation Time IE is included in the POSITIONING INFORMATION UPDATE message, the gNB-CU shall consider this information as the SFN Initialisation Time associated to the SRS Configuration.
If the Positioning Validity Area Information IE is included in the POSITIONING INFORMATION UPDATE message, the gNB-CU shall consider the SRS Configuration valid within the indicated positioning validity area.
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Not Applicable.
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Void.

<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
8.13.a	Positioning Resource Reservation
8.13.a.1	General
The purpose of the Positioning Resrouce Reservation procedure is to allow the gNB-CU to request the gNB-DU to reserve or release SRS resources. 
8.13.a.2	Successful Operation



Figure 8.13.a.2-1: Positioning Resource Reservation procedure, successful operation
The gNB-CU initiates the procedure by sending a POSITIONING RESOURCE RESERVATION REQUEST message. If the gNB-DU is able to reserve the requested SRS configurations, the gNB-DU shall respond with a POSITIONING RESOURCE RESERVATION RESPONSE message. 
8.13.a.3	Unsuccessful Operation


Figure 8.13.a.3-1: Positioning Resource Reservation procedure, unsuccessful operation
If gNB-DU node cannot reserve requested SRS configurations, the gNB-DU shall respond with a POSITIONING RESOURCE RESERVATION FAILURE message. 
8.13.a.4	Abnormal Conditions
Void.
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This message is sent by the gNB-DU to provide the configured SRS information to the gNB-CU.
Direction: gNB-DU  gNB-CU.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	gNB-CU UE F1AP ID
	M 
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID 
	M
	
	9.3.1.5
	
	YES
	reject

	SRS Configuration
	O
	
	9.3.1.192
	
	YES
	ignore

	SFN Initialisation Time
	O
	
	Relative Time 1900
9.3.1.183
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore

	SRS-PosRRC-InactiveConfig
	O
	
	OCTET STRING
	Includes the SRS-PosRRC-InactiveConfig IE as defined in TS 38.331 [8]
	YES
	ignore

	Positioning Validity Area Information
	O
	
	9.3.1.c
	
	YES
	ignore
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This message is sent by the gNB-DU to indicate that a change in the SRS configuration has occurred.
Direction: gNB-DU  gNB-CU.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	gNB-CU UE F1AP ID
	M 
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID 
	M
	
	9.3.1.5
	
	YES
	reject

	SRS configuration
	O
	
	9.3.1.192
	
	YES
	ignore

	SFN Initialisation Time
	O
	
	Relative Time 1900
9.3.1.183
	
	YES
	ignore

	Positioning Validity Area Information
	O
	
	9.3.1.c
	
	YES
	ignore
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This message is sent by a gNB-CU to request information for TRPs hosted by a gNB-DU.
Direction: gNB-CU  gNB-DU.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	Transaction ID
	M
	
	9.3.1.23
	
	YES
	reject

	TRP list
	
	 0..1
	
	
	YES
	ignore

	>TRP list Item
	
	1..<maxnoofTRPs>
	
	
	EACH
	ignore

	>>TRP ID
	M
	
	9.3.1.197
	
	-
	

	TRP Information Type List
	
	1
	
	
	YES
	reject

	>TRP Information Type Item
	
	1 .. <maxnoofTRPInfoTypes>
	
	
	EACH
	reject

	>>TRP Information Type Item
	M
	
	ENUMERATED (nr pci, ng-ran cgi, nr arfcn, prs config, ssb config, sfn init time, spatial direction info, geo-coordinates, …, trp type, on-demand prs, trp Tx teg, beam antenna info, srs config)
	
	-
	



	Range bound
	Explanation

	maxnoofTRPInfoTypes
	Maximum no of TRP information types that can be requested and reported with one message. Value is 64.

	maxnoofTRPs
	Maximum no. of TRPs in a gNB. Value is 65535.



<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
9.2.12.b1	POSITIONING RESOURCE RESERVATION REQUEST
This message is sent by a gNB-CU to request a gNB-DU to reserve or release SRS resources.
Direction: gNB-CU  gNB-DU.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	Transaction ID
	M
	
	9.3.1.23
	
	YES
	reject

	FFS
	
	
	
	
	
	



9.2.12.b2	POSITIONING RESOURCE RESERVATION RESPONSE
This message is sent by a gNB-DU to acknowledge the SRS resources are reserved or released.
gNB-DU  gNB-CU.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	Transaction ID
	M
	
	9.3.1.23
	
	YES
	reject

	FFS
	
	
	
	
	
	



9.2.12.b3	POSITIONING RESOURCE RESERVATION FAILURE
This message is sent by a gNB-DU to indicate that it cannot reserve the requested SRS resources.
gNB-DU  gNB-CU.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	Transaction ID
	M
	
	9.3.1.23
	
	YES
	reject

	FFS
	
	
	
	
	
	



<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
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The TRP Information IE contains information for one TRP within a gNB-DU. 
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	TRP ID
	M
	
	9.3.1.197
	
	-
	

	TRP Information Type Response List
	
	1
	
	
	-
	

	>TRP Information Type Response Item
	
	1 .. <maxnoofTRPInfoTypes>
	
	
	-
	

	>>CHOICE TRP Information Type Response Item
	M
	
	
	
	-
	

	>>>NR PCI
	
	
	
	
	
	

	>>>>NR PCI
	M
	
	INTEGER (0..1007)
	NR Physical Cell ID
	-
	

	>>>NR CGI
	
	
	
	
	
	

	>>>>NR CGI
	
	
	9.3.1.12
	
	-
	

	>>>NR ARFCN
	
	
	
	
	
	

	>>>>NR ARFCN
	M
	
	INTEGER (0..3279165)
	
	-
	

	>>>PRS Configuration
	
	
	
	
	
	

	>>>>PRS Configuration
	M
	
	9.3.1.177
	
	-
	

	>>>SSB Information
	
	
	
	
	
	

	>>>>SSB Information
	M
	
	9.3.1.202
	
	-
	

	>>>SFN Initialisation Time
	
	
	
	
	
	

	>>>>SFN Initialisation Time
	M
	
	Relative Time 1900
9.3.1.183
	
	-
	

	>>>Spatial Direction Information
	
	
	
	
	
	

	>>>>Spatial Direction Information
	M
	
	9.3.1.179
	
	-
	

	>>>Geographical Coordinates
	
	
	
	
	
	

	>>>>Geographical Coordinates
	M
	
	9.3.1.184
	
	-
	

	>>>TRP Type
	
	
	
	
	
	

	>>>>TRP Type
	M
	
	ENUMERATED (prs-only-tp, srs-only-rp, tp, rp, trp…)
	TS 38.305 [42]
	YES
	reject

	>>>On-demand PRS TRP Information
	
	
	
	
	
	

	>>>>On-demand PRS TRP Information
	M
	
	9.3.1.240
	
	YES
	reject

	>>>TRP Tx TEG Association
	
	
	
	
	
	

	>>>>TRP Tx TEG Association
	M
	
	9.3.1.252
	
	YES
	reject

	>>>TRP Beam Antenna
	
	
	
	
	
	

	>>>>TRP Beam Antenna Information
	M
	
	9.3.1.256
	
	YES
	reject

	>>SRS Configuration List 
	
	
	FFS
	
	
	



	Range bound
	Explanation

	maxnoofTRPInfoTypes
	Maximum no of TRP information types that can be requested and reported with one message. Value is 64.



<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
9.3.1.c1 Available SRS Configuration
This IE is used to indicate the available SRS configurations of the TRPs in the expected validity areas.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Available SRS Configuration List
	
	1
	
	

	   >Available SRS Configuration Item
	
	1 .. <maxnoSRSConfig>
	
	

	>>SRS Configuration
	M
	
	9.3.1.129
	

	>>Avaliable Cells
	O
	
	9.3.1.c2
	



<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
9.3.1.c2	Positioning Validity Area Information
This IE is used to indicate the validity area of the SRS configurations.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Positioning Validity Area
	
	1 .. <maxnoPACell>
	
	

	>NG-RAN-CGI
	M
	
	9.3.1.12
	



	Range bound
	Explanation

	maxnoPACell
	FFS



  <<<<<<<<<<<<<<<<<<<< Changes End >>>>>>>>>>>>>>>>>>>>






















[bookmark: _Toc64448135][bookmark: _Toc74152931][bookmark: _Toc97909427][bookmark: _Toc98932593][bookmark: _Toc105668022][bookmark: _Toc112769913][bookmark: _Toc120035108]Annex C. TP for 38.470 V17.4.0
<<<<<<<<<<<<<<<<<<<< Changes Begin >>>>>>>>>>>>>>>>>>>>
5.2.11	Positioning function
This function allows to transfer location management messages between gNB-CU and gNB-DU. With this function, gNB-CU request TRP information from gNB-DU, and gNB-DU response to gNB-CU with the TRP information. With this function, gNB-CU request positioning measurements from gNB-DU, and gNB-DU response to gNB-CU with the positioning measurements.
The function allows the gNB-CU to 
[bookmark: _Hlk131190426]-	transfer the positioning assistance data to gNB-DU. The gNB-DU is responsible for broadcasting the positioning assistance data according to the scheduling parameters available.
-	request the gNB-DU to configure SRS transmissions for UE.
-	request the gNB-DU to configure PRS transmissions.
-	request the gNB-DU to configure measurement gap or PRS processing window.
-	request the gNB-DU to activate or deactivate preconfigured measurement gap or PRS processing window.
-	request the gNB-DU to broadcast positioning system information.
-    request the gNB-DU to reserve or release SRS configurations.
  <<<<<<<<<<<<<<<<<<<< Changes End >>>>>>>>>>>>>>>>>>>>













Annex D. TP for 38.413 V17.4.0
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8.10	NRPPa Transport Procedures
[bookmark: _Toc20955005][bookmark: _Toc29503442][bookmark: _Toc29504026][bookmark: _Toc29504610][bookmark: _Toc36553056][bookmark: _Toc36554783][bookmark: _Toc45652073][bookmark: _Toc45658505][bookmark: _Toc45720325][bookmark: _Toc45798205][bookmark: _Toc45897594][bookmark: _Toc51745798][bookmark: _Toc64446062][bookmark: _Toc73981932][bookmark: _Toc88652021][bookmark: _Toc97891064][bookmark: _Toc99123142][bookmark: _Toc99661946][bookmark: _Toc105152007][bookmark: _Toc105173813][bookmark: _Toc106108812][bookmark: _Toc106122717][bookmark: _Toc107409270][bookmark: _Toc112756459][bookmark: _Toc120536953]8.10.1	General
The purpose of the NRPPa Transport procedures is to carry NRPPa signalling (defined in TS 38.455 [19]) between the NG-RAN node and the LMF over the NG interface.
The Downlink UE Associated NRPPa Transport procedure and the Uplink UE Associated NRPPa Transport procedure use UE-associated signalling. The UE-associated signalling is used to support E-CID Location Information Transfer, Positioning Information Transfer, Measurement Preconfiguration Information Transfer, and Reporting of General Error Situations due to reception of an NRPPa message that utilized UE-associated signalling.
The Downlink Non UE Associated NRPPa Transport procedure and the Uplink Non UE Associated NRPPa Transport procedure use non-UE associated signalling. The non-UE associated signalling is used to support OTDOA Information Transfer, Assistance Information Transfer, TRP Information Transfer, Measurement Information Transfer, PRS Information Transfer, SRS Information Transfer and Reporting of General Error Situations due to reception of an NRPPa message that utilized non-UE associated signalling.
  <<<<<<<<<<<<<<<<<<<< Changes End >>>>>>>>>>>>>>>>>>>>
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