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[bookmark: _Toc60776906][bookmark: _Toc100929729][bookmark: _Toc109049765]START OF CHANGE
6.3	NG-RAN Node terminated protocols
[bookmark: _Toc12632625][bookmark: _Toc29305319][bookmark: _Toc37338133][bookmark: _Toc46488975][bookmark: _Toc52567328][bookmark: _Toc109049766]6.3.1	NR Positioning Protocol A (NRPPa)
The NR Positioning Protocol A (NRPPa) carries information between the NG-RAN Node and the LMF. It is used to support the following positioning functions:
-	E-CID for E-UTRA where measurements are transferred from the ng-eNB to the LMF.
-	Data collection from ng-eNB's and gNB's for support of OTDOA positioning for E-UTRA.
-	Cell-ID and Cell Portion ID retrieval from gNB's for support of NR Cell ID positioning method.
-	Exchange of information between LMF and NG-RAN node for the purpose of assistance data broadcasting.
[bookmark: _Hlk23429915]-	NR E-CID where measurements are transferred from the gNB to the LMF.
-	NR Multi-RTT where measurements are transferred from the gNB to the LMF.
-	NR UL-AoA where measurements are transferred from the gNB to the LMF.
-	NR UL-TDOA where measurements are transferred from the gNB to the LMF.
-	Data collection from gNBs for support of DL-TDOA, DL-AoD, Multi-RTT, UL-TDOA, UL-AoA.
-	Measurement Preconfiguration Information Transfer which allows the LMF to request the NG-RAN node to preconfigure and activate/deactivate measurement gap and/or PRS processing window.	Comment by CATT: 我改成一句话了。
The NRPPa protocol is transparent to the AMF. The AMF routes the NRPPa PDUs transparently based on a Routing ID corresponding to the involved LMF over NG-C interface without knowledge of the involved NRPPa transaction. It carries the NRPPa PDUs over NG-C interface either in UE associated mode or non-UE associated mode.
In case of a split gNB architecture, the NRPPa protocol is terminated at the gNB-CU.
NEXT CHANGE
[bookmark: _Toc109049810]7.7	Procedures for Pre-configured Measurement Gap
[bookmark: _Toc109049811]7.7.1	General
The pre-configured measurement gap procedure is used by the network to provide measurement gap for NR DL-PRS measurements. The gNB may activate/deactivate the pre-configurated measurement gap upon receiving the request from a UE or LMF.
[bookmark: _Toc109049812]7.7.2	Pre-configured Measurement Gap procedures
Figure 7.7.2-1 shows the general positioning procedure for Pre-configured Measurement Gap.


Figure 7.7.2-1: Pre-configured measurement gap configuration procedure
0.	LMF obtains the TRP information required for positioning services from the gNBs.
1.	The LMF provides the PRS information of the neighbour TRPs to the serving gNB and requests the serving gNBs to pre-configure measurement gap via NRPPa MEASUREMENT PRECONFIGURATION REQUIRED message.
2.	Based on the assistance information from the LMF and the UE capability, the serving gNB provides pre-configured measurement gap configuration(s) with associated ID(s) to the UE by sending RRC Reconfiguration message specified in TS 38.331 [14].
3.	The UE sends RRC Reconfiguration complete message to the gNB to confirm the reception of pre-configured measurement gap configuration(s).
4.	The gNB sends the confirmation message to the LMF to indicate the success of the pre-configuration via NRPPa MEASUREMENT PRECONFIGURATION CONFIRM message.
5a.	If the UE requires measurement gaps for performing the requested location measurements, and the triggering condition for UL MAC CE as specified in TS 38.331 [14] is met, the UE sends UL MAC CE Positioning Measurement Gap Activation/Deactivation Request to the gNB and indicates the requested measurement gap configuration based on the ID configured in step 1.
5b.	LMF may send the NRPPa MEASUREMENT ACTIVATION message to request for measurement gap activation or deactivation.
6.	Based on the request from the UE in step 5a or the request from the LMF in step 5b, the gNB may send DL MAC CE Positioning Measurement Gap Activation/Deactivation containing an ID to activate/deactivate the associated measurement gap.
NEXT CHANGE
[bookmark: _Toc37338360][bookmark: _Toc46489203][bookmark: _Toc52567561][bookmark: _Toc100832483]8.10.3.2	Procedures between LMF and gNB
[bookmark: _Hlk32311233][bookmark: _Toc37338361][bookmark: _Toc46489204][bookmark: _Toc52567562][bookmark: _Toc100832484]8.10.3.2.1	Assistance Data Delivery between LMF and gNB
The purpose of these procedures is to enable the gNB to provide assistance data described in Table 8.10.2.3-1 to the LMF, for subsequent delivery to the UE using the procedures of clause 8.10.3.1.2.1 or for use in the calculation of positioning estimates at the LMF or enable the LMF to request UL-SRS configuration information from the serving gNB of a target UE, or to request the NG-RAN node to configure or update (i.e., turn off) PRS transmission, or to provide necessary information to the serving gNB and request the gNB to configure measurement gap or PRS processing window for the UE.
Figure 8.10.3.2.1-1 shows the TRP Information Exchange operation from the gNB to the LMF for the Multi-RTT positioning method.


Figure 8.10.3.2.1-1: LMF-initiated TRP Information Exchange Procedure
(1)	The LMF determines that certain TRP configuration information is desired (e.g., as part of a periodic update or as triggered by OAM) and sends an NRPPa TRP INFORMATION REQUEST message to the gNB. This request includes an indication of which specific TRP configuration information is requested.
(2)	The gNB provides the requested TRP information in an NRPPa TRP INFORMATION RESPONSE message, if available at the gNB. If the gNB is not able to provide any information, it returns an TRP INFORMATION FAILURE message indicating the cause of the failure.
Figure 8.10.3.2.1-2 shows the UL information Delivery operation from the serving gNB to the LMF.


Figure 8.10.3.2.1-2: LMF-initiated UL Information Request Procedure
(1)	The LMF sends a NRPPa message POSITIONING INFORMATION REQUEST to the serving gNB of the target UE to request UE SRS configuration information. If the message includes the Requested UL-SRS Transmission Characteristics as listed in Table 8.10.2.4-1, the gNB should take this information into account when configuring UL-SRS transmissions for the UE.
(2)	The serving gNB determines the UE SRS configuration to be allocated for the UE and sends NRPPa message POSITIONING INFORMATION RESPONSE to the LMF that includes the UE SRS configuration defined in Table 8.10.2.3-2. If the serving gNB is not able to provide the requested information, it returns a failure message indicating the cause of the failure.
(3)	If a change has occurred in the UE SRS configuration during the UE SRS time duration requested at step 1, the gNB sends a POSITIONING INFORMATION UPDATE message to the LMF. This message contains, in the case of a change in UE SRS configuration parameters, the UE SRS configuration information for all cells with UE SRS configured, or an indication that the UE SRS configuration has been released in the UE.
Figure 8.10.3.2.1-3 shows the PRS Configuration Exchange from the serving gNB to the LMF.


Figure 8.10.3.2.1-3: LMF-initiated PRS Configuration Exchange Procedure
(1)	The LMF determines the need for PRS transmission or change to the transmission characteristics of an ongoing PRS transmission the PRS configuration and sends an NRPPa PRS CONFIGURATION REQUEST message to the gNB. This request includes an indication of which specific PRS configuration information is requested.
(2)	If DL-PRS transmission is successfully configured or updated for at least one of the TRPs, the NG-RAN node shall respond with a PRS CONFIGURATION RESPONSE message. If any of the request in step 1 cannot be meet by the gNB, it shall respond with a PRS CONFIGURATION FAILURE message with an appropriate cause value.
Figure 8.10.3.2.1-4 shows the Measurement Preconfiguration between LMF and gNB.


Figure 8.10.3.2.1-4: LMF-initiated Measurement Preconfiguration Procedure
(1)	The LMF determines to the need to request the gNB to pre-configure the measurement gap or PRS processing window, and sends an NRPPa MEASUREMENT PRECONFIGURATION REQUIRED message to the gNB. This request includes the PRS configuration information of multiple TRPs.
(2)	If the NG-RAN node is able to configure measurement gap or PRS processing window, it shall reply with the MEASUREMENT PRECONFIGURATION CONFIRM message. If the NG-RAN node cannot configure any of the measurement gap or PRS processing window, the NG-RAN node shall respond with a MEASUREMENT PRECONFIGURATION REFUSE message.
[bookmark: _Toc37338362][bookmark: _Toc46489205][bookmark: _Toc52567563][bookmark: _Toc100832485]8.10.3.2.2	Location Information Transfer/Assistance Data Transfer Procedure
The purpose of this procedure is to enable the LMF to request position measurements from a gNB for position calculation of the UE and also provide necessary assistance data to the gNB.
Figure 8.10.3.2.2-1 shows the messaging between the LMF and the gNB to perform this procedure.


Figure 8.10.3.2.2-1: LMF-initiated Location Information Transfer Procedure
(1)	The LMF sends a NRPPa message to the selected gNB to request Multi-RTT measurement information. The message includes any information required for the gNB to perform the measurements as defined in Table 8.10.2.4-2.
(2)	If the report characteristics in step 1 is set to "on demand", the gNB obtains the requested Multi-RTT measurements and returns them in a Measurement Response message to the LMF. The Measurement Response message includes the obtained Multi-RTT measurements as defined in Table 8.10.2.3-3.
If the report characteristics in step 1 is set to "periodic", the gNB replies with a Measurement Response message without including any measurements in the message. The gNB then periodically initiates the Measurement Report procedure in step 3 for the Multi-RTT measurements, with the requested reporting periodicity.

If the gNB is not able to accept the Measurement Request message in step 1, the gNB returns a failure message indicating the cause of the failure.
(3)	The gNB periodically provides the Multi-RTT measurements as defined in Table 8.10.2.3-3. to the LMF if that was requested at step 1.
(4)	At any time after step 2, the LMF may send a Measurement Update message to the gNB providing updated information required for the gNB to perform the Multi-RTT measurements as defined in Table 8.10.2.4-2. Upon receiving the message, the gNB overwrites the previously received measurement configuration information.
(5)	If the previously requested Multi-RTT measurements can no longer be reported, the gNB notifies the LMF by sending a Measurement Failure Indication message.
(6)	When the LMF wants to abort an ongoing Multi-RTT measurement it sends a Measurement Abort message to the gNB.
[bookmark: _Toc46489206][bookmark: _Toc52567564][bookmark: _Toc100832486]8.10.3.2.3	Positioning Activation/Deactivation Procedure
The purpose of this procedure is to enable the LMF to request activation and deactivation of UL-SRS transmission of the target UE.
Figure 8.10.3.2.3-1 shows the messaging between the LMF and the gNB to perform this procedure.


Figure 8.10.3.2.3-1: Positioning Activation/Deactivation Procedure.
(1)	The LMF sends the NRPPa Positioning Activation Request message to the serving gNB of the target UE to request UL-SRS activation for the target UE. For a semi-persistent UL-SRS, the message includes an indication of an UL-SRS resource set to be activated and may include information that indicates the spatial relation for the semi-persistent UL-SRS resource to be activated, as listed in Table 8.10.2.4-3. For an aperiodic UL-SRS, the message may include aperiodic SRS Resource trigger list to indicate the UL-SRS resource to be activated.
(2)	For semi-persistent UL-SRS, the serving gNB may then activate the configured semi-persistent UL-SRS resource sets by sending the SP Positioning SRS Activation/Deactivation MAC CE command as specified in TS 38.321 [39]. For aperiodic UL-SRS, the serving gNB may then activate the configured aperiodic UL-SRS resource sets by sending the DCI as specified in TS 38.212 [40].
If the UL-SRS has been successfully activated as requested in step 1, the gNB sends the NRPPa Positioning Activation Response message to the LMF. The serving gNB may include a system frame number and a slot number in the NRPPa Positioning Activation Response message to the LMF. If the serving gNB is not able to fulfil the request from step 1, it returns the Positioning Activation Failure message indicating the cause of the failure.
(3)	If a previously activated UL-SRS should be deactivated, or the UL-SRS transmission should be released, the LMF sends the NRPPa Positioning Deactivation message to the serving gNB of the target device to request deactivation of UL-SRS resource sets, or release all the UL-SRS resources. This message includes an indication of the UL-SRS resource set to be deactivated, or an indication of releasing all UL-SRS resources.
8.10.3.2.4	Measurement Activation/Deactivation Procedure
The purpose of this procedure is to enable the LMF to indicate the NG-RAN node to activate/deactivate the preconfigured measurement gap or PRS processing window for the target UE.
Figure 8.10.3.2.4-1 shows the messaging between the LMF and the gNB to perform this procedure.


Figure 8.10.3.2.4-1: Measurement Activation Procedure.
(1)	The LMF sends the NRPPa Measurement Activation message to the serving gNB of the target UE to request activate or deactivate the preconfigured measurement gap or the PRS processing window for the target UE. 
NEXT CHANGE
[bookmark: _Toc37338379][bookmark: _Toc46489223][bookmark: _Toc52567581][bookmark: _Toc100832503]8.11.3.2	Procedures between LMF and gNB
[bookmark: _Toc37338380][bookmark: _Toc46489224][bookmark: _Toc52567582][bookmark: _Toc100832504]8.11.3.2.1	Assistance Data Delivery procedure
The purpose of this procedure is to enable the gNB to provide assistance data described in Table 8.11.2.3-1 to the LMF, for subsequent delivery to the UE using the procedures of clause 8.11.3.1.2 or for use in the calculation of positioning estimates at the LMF, or to request the NG-RAN node to configure or update (i.e., turn off) PRS transmission, or to provide necessary information to the serving gNB and request the gNB to configure measurement gap or PRS processing window for the UE.
[bookmark: _Toc37338381][bookmark: _Toc46489225][bookmark: _Toc52567583][bookmark: _Toc100832505]8.11.3.2.1.1	LMF-initiated assistance data delivery to the LMF
Figure 8.11.3.2.1.1-1 shows the TRP Information Exchange operation from the gNB to the LMF for the DL-AoD positioning method.


Figure 8.11.3.2.1.1-1: LMF-initiated TRP Information Exchange Procedure
(1)	The LMF determines that certain TRP configuration information is desired (e.g., as part of a periodic update or as triggered by OAM) and sends an NRPPa TRP INFORMATION REQUEST message to the gNB. This request includes an indication of which specific TRP configuration information is requested.
(2)	The gNB provides the requested TRP information in an NRPPa TRP INFORMATION RESPONSE message, if available at the gNB. If the gNB is not able to provide any information, it returns an TRP INFORMATION FAILURE message indicating the cause of the failure.
Figure 8.11.3.2.1-2 shows the PRS Configuration Exchange from the serving gNB to the LMF.


Figure 8.11.3.2.1-2: LMF-initiated PRS Configuration Exchange Procedure
(1)	The LMF determines the need for PRS transmission or change to the transmission characteristics of an ongoing PRS transmission the PRS configuration and sends an NRPPa PRS CONFIGURATION REQUEST message to the gNB. This request includes an indication of which specific PRS configuration information is requested.
(2)	If DL-PRS transmission is successfully configured or updated for at least one of the TRPs, the NG-RAN node shall respond with a PRS CONFIGURATION RESPONSE message. If any of the request in step 1 cannot be meet by the gNB, it shall respond with a PRS CONFIGURATION FAILURE message with an appropriate cause value.
Figure 8.11.3.2.1-3 shows the Measurement Preconfiguration between LMF and gNB.


Figure 8.11.3.2.1-3: LMF-initiated Measurement Preconfiguration Procedure
(1)	The LMF determines to the need to request the gNB to pre-configure the measurement gap or PRS processing window, and sends an NRPPa MEASUREMENT PRECONFIGURATION REQUIRED message to the gNB. This request includes the PRS configuration information of multiple TRPs.
(2)	If the NG-RAN node is able to configure measurement gap or PRS processing window, it shall reply with the MEASUREMENT PRECONFIGURATION CONFIRM message. If the NG-RAN node cannot configure any of the measurement gap or PRS processing window, the NG-RAN node shall respond with a MEASUREMENT PRECONFIGURATION REFUSE message.
8.11.3.2.2	Measurement Activation/Deactivation Procedure
The purpose of this procedure is to enable the LMF to indicate the NG-RAN node to activate or deactivate the preconfigured measurement gap or PRS processing window for the target UE.
Figure 8.11.3.2.2-1 shows the messaging between the LMF and the gNB to perform this procedure.


Figure 8.11.3.2.2-1: Measurement Activation Procedure.
(1)	The LMF sends the NRPPa Measurement Activation message to the serving gNB of the target UE to request activate or deactivate the preconfigured measurement gap or PRS processing window for the target UE. 
NEXT CHANGE
[bookmark: _Toc37338397][bookmark: _Toc46489241][bookmark: _Toc52567599][bookmark: _Toc100832521]8.12.3.2	Procedures between LMF and gNB
[bookmark: _Toc37338398][bookmark: _Toc46489242][bookmark: _Toc52567600][bookmark: _Toc100832522]8.12.3.2.1	Assistance Data Delivery procedure
The purpose of this procedure is to enable the gNB to provide assistance data to the LMF, for subsequent delivery to the UE using the procedures of clause 8.12.3.1.2 or for use in the calculation of positioning estimates at the LMF, or to request the NG-RAN node to configure or update (i.e., turn off) PRS transmission, or to provide necessary information to the serving gNB and request the gNB to configure measurement gap or PRS processing window for the UE.
[bookmark: _Toc37338399][bookmark: _Toc46489243][bookmark: _Toc52567601][bookmark: _Toc100832523]8.12.3.2.1.1	LMF-initiated assistance data delivery to the LMF
Figure 8.12.3.2.1.1-1 shows the TRP Information Exchange operation from the gNB to the LMF for the DL-TDOA positioning method.


[bookmark: _Hlk45813559]Figure 8.12.3.2.1.1-1: LMF-initiated TRP Information Exchange Procedure
(1)	The LMF determines that certain TRP configuration information is desired (e.g., as part of a periodic update or as triggered by OAM) and sends an NRPPa TRP INFORMATION REQUEST message to the gNB. This request includes an indication of which specific TRP configuration information is requested.
(2)	The gNB provides the requested TRP information in an NRPPa TRP INFORMATION RESPONSE message, if available at the gNB. If the gNB is not able to provide any information, it returns an TRP INFORMATION 
Figure 8.12.3.2.1-2 shows the PRS Configuration Exchange from the serving gNB to the LMF.


Figure 8.12.3.2.1-2: LMF-initiated PRS Configuration Exchange Procedure
(1)	The LMF determines the need for PRS transmission or change to the transmission characteristics of an ongoing PRS transmission the PRS configuration and sends an NRPPa PRS CONFIGURATION REQUEST message to the gNB. This request includes an indication of which specific PRS configuration information is requested.
(2)	If DL-PRS transmission is successfully configured or updated for at least one of the TRPs, the NG-RAN node shall respond with a PRS CONFIGURATION RESPONSE message. If any of the request in step 1 cannot be meet by the gNB, it shall respond with a PRS CONFIGURATION FAILURE message with an appropriate cause value.
Figure 8.12.3.2.1-3 shows the Measurement Preconfiguration between LMF and gNB.


Figure 8.12.3.2.1-3: LMF-initiated Measurement Preconfiguration Procedure
(1)	The LMF determines to the need to request the gNB to pre-configure the measurement gap or PRS processing window, and sends an NRPPa MEASUREMENT PRECONFIGURATION REQUIRED message to the gNB. This request includes the PRS configuration information of multiple TRPs.
(2)	If the NG-RAN node is able to configure measurement gap or PRS processing window, it shall reply with the MEASUREMENT PRECONFIGURATION CONFIRM message. If the NG-RAN node cannot configure any of the measurement gap or PRS processing window, the NG-RAN node shall respond with a MEASUREMENT PRECONFIGURATION REFUSE message.
8.12.3.2.2	Measurement Activation/Deactivation Procedure
The purpose of this procedure is to enable the LMF to indicate the NG-RAN node to activate or deactivate the preconfigured measurement gap or PRS processing window for the target UE.
Figure 8.12.3.2.2-1 shows the messaging between the LMF and the gNB to perform this procedure.


Figure 8.12.3.2.2-1: Measurement Activation Procedure.
(1)	The LMF sends the NRPPa Measurement Activation message to the serving gNB of the target UE to request activate or deactivate the preconfigured measurement gap or PRS processing window for the target UE. 
END OF CHANGE
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