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	Reason for change:
	1. When the UE is served by a NR cell, and the LMF requests the UE to perform measurements for OTDOA positioning, the LMF may provide assistance data including optionally timing information to enable the UE to quickly acquire the LTE reference cell. However the LMF is not aware of timing relationships between the LTE and NR cells because it does not receive the SFN Initialization Time for NR cells, although it is of course able to do so for LTE cells.

RAN3 has agreed a Rel-15 NRPPa CR (R3-207173, with Rel-16 mirror in R3-207174) whereby the OTDOA Information Exchange procedure is used towards gNBs in order to enable the LMF to retrieve timing and access point location information for cells in a gNB. With this, it becomes possible for the LMF to construct the assistance data in LPP related to LTE-NR timing offset. 

However stage 2 is not aligned to this. 

2. In clause 8.10.3.2.3, 8.13.3.3a, 8.14.3.3a: in the description of each bullet point (2) there is a wrong reference to the MAC specification.
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	1. OTDOA Positioning support includes potential interaction with gNBs, and this is captured in relevant sections.
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The detail on Assistance Data Delivery between LMF and ng-eNB for OTDOA is generalized (i.e. ng-eNB is replaced by NG-RAN node wherever applicable).

2. In clause 8.10.3.2.3, 8.13.3.3a, 8.14.3.3a: in the description of each bullet point (2) the reference to the MAC specification 38.321 is corrected.

Impact analysis
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· OTDOA Positioning
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>>>> START OF CHANGES <<<<
[bookmark: _Toc12632605][bookmark: _Toc29305299][bookmark: _Toc46524861][bookmark: _Toc60788457]5.3	NG-RAN Positioning Operations
[…]
[bookmark: _Toc12632607][bookmark: _Toc29305301][bookmark: _Toc37338112][bookmark: _Toc46488953][bookmark: _Toc52567306][bookmark: _Toc60788911]5.3.2	OTDOA Positioning Support
An LMF can interact with any ng-eNB reachable from any of the AMFs with signalling access to the LMF in order to obtain location related information to support the OTDOA for E-UTRA positioning method, including PRS-based TBS for E-UTRA. The information can include timing information for the TP in relation to either absolute GNSS time or timing of other TPs and information about the supported cells and TPs including PRS schedule.
Signalling access between the LMF and ng-eNB may be via any AMF with signalling access to both the LMF and ng‑eNB.
An LMF can also interact with any gNB reachable from any of the AMFs with signalling access to the LMF in order to obtain NR cell timing information to support the OTDOA for E-UTRA positioning method, in case the UE is served by a NR cell.
>>>> NEXT CHANGE <<<<
[bookmark: _Toc46488974][bookmark: _Toc52567327][bookmark: _Toc60788932]6.3	NG-RAN Node terminated protocols
[bookmark: _Toc12632625][bookmark: _Toc29305319][bookmark: _Toc37338133][bookmark: _Toc46488975][bookmark: _Toc52567328][bookmark: _Toc60788933]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.
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: _Toc12632702][bookmark: _Toc29305396][bookmark: _Toc46524958][bookmark: _Toc60788554]8.2	OTDOA positioning
[…]

[bookmark: _Toc12632704][bookmark: _Toc29305398][bookmark: _Toc37338221][bookmark: _Toc46489064][bookmark: _Toc52567417][bookmark: _Toc60789023]8.2.2	Information to be transferred between NG-RAN/5GC Elements
This clause defines the information that may be transferred between LMF and UE/ng-eNB.
[bookmark: _Toc12632705][bookmark: _Toc29305399][bookmark: _Toc37338222][bookmark: _Toc46489065][bookmark: _Toc52567418][bookmark: _Toc60789024]8.2.2.1	Information that may be transferred from the LMF to UE
The following assistance data may be transferred from the LMF to the UE:
-	Physical cell IDs (PCIs), global cell IDs (GCIs), and TP IDs of candidate E-UTRA TPs for measurement;
-	Timing relative to the reference E-UTRA TP of candidate E-UTRA TPs;
-	PRS configuration of candidate E-UTRA TPs;
-	If known, the SFN timing offset between the serving NR cell and the E-UTRA assistance data reference cell.
NOTE:	The LMF can provide the UE with a list of E-UTRA TP candidates for measurement, even if the LMF does not know the SFN or frame timing of the E-UTRA TPs.
[bookmark: _Toc12632706][bookmark: _Toc29305400][bookmark: _Toc37338223][bookmark: _Toc46489066][bookmark: _Toc52567419][bookmark: _Toc60789025]8.2.2.2	Information that may be transferred from the ng-eNB to LMF
The following assistance data may be transferred from the ng-eNB to the LMF:
-	PCI, GCI, and TP IDs of the TPs served by the ng-eNB;
-	Timing information of TPs served by the ng-eNB;
-	PRS configuration of the TPs served by the ng-eNB;
-	Geographical coordinates of the TPs served by the ng-eNB.
An ng-eNB may provide assistance data relating only to itself and served TPs via NRPPa signalling, although assistance data from several ng-eNBs and served TPs may be acquired through other mechanisms, see NOTE below.
NOTE:	The assistance data described in this clause are not necessarily transferred only from the ng-eNB, and in some deployment options may not be delivered from the ng-eNB at all; they may also be delivered to the LMF through OA&M or other mechanisms external to the NG-RAN. In addition, in cases where assistance data are delivered from the ng-eNB, how the ng-eNB acquires the data is outside the scope of this specification.
[bookmark: _Toc12632707][bookmark: _Toc29305401][bookmark: _Toc37338224][bookmark: _Toc46489067][bookmark: _Toc52567420][bookmark: _Toc60789026]8.2.2.3	Information that may be transferred from the UE to LMF
The information that may be signalled from UE to the LMF is listed in Table 8.2.2.3-1. The individual UE measurements are defined in TS 36.214 [17].
Table 8.2.2.3-1: Information that may be transferred from UE to the LMF
	Information 
	Measurements

	Downlink Measurement Results List for EUTRA TPs
	Physical cell IDs

	
	Global cell IDs

	
	TP IDs

	
	Downlink timing measurements

	Information used to compute a reference time corresponding to the downlink timing measurements to allow correlation of downlink timing measurements with motion information independently obtained from motion sensors
	Delta SFN for each E-UTRA neighbour cell



8.2.2.X	Information that may be transferred from the gNB to LMF
The following assistance data may be transferred from the gNB to the LMF:
-	NR CGI and timing information of the cells served by the gNB;
-	Geographical coordinates of the access points associated with each cell served by the gNB.

>>>> NEXT CHANGE <<<<
[bookmark: _Toc12632708][bookmark: _Toc29305402][bookmark: _Toc46524964][bookmark: _Toc60788560]8.2.3	OTDOA Positioning Procedures
[…]
[bookmark: _Toc12632710][bookmark: _Toc29305404][bookmark: _Toc46524966][bookmark: _Toc60788562]8.2.3.2	Assistance Data Transfer Procedure
[…]
[bookmark: _Toc12632714][bookmark: _Toc29305408][bookmark: _Toc37338231][bookmark: _Toc46489074][bookmark: _Toc52567427][bookmark: _Toc60789033]8.2.3.2.2	Assistance Data Delivery between LMF and ng-eNBNG-RAN node
The purpose of this procedure is to enable the ng-eNBNG-RAN node to provide assistance data to the LMF, for subsequent delivery to the UE using the procedures of clause 8.2.3.2.1 or for use in the calculation of positioning estimates at the LMF.
[bookmark: _Toc12632715][bookmark: _Toc29305409][bookmark: _Toc37338232][bookmark: _Toc46489075][bookmark: _Toc52567428][bookmark: _Toc60789034]8.2.3.2.2.1	LMF-initiated assistance data delivery to the LMF
Figure 8.2.3.2.2.1-1 shows the Assistance Data Delivery operation from the ng‑eNBNG-RAN node to the LMF for the OTDOA positioning method, in the case that the procedure is initiated by the LMF.
[image: ][image: ]
Figure 8.2.3.2.2.1-1: LMF-initiated Assistance Data Delivery Procedure
(1)	The LMF determines that certain OTDOA positioning assistance data are desired (e.g., as part of a periodic update or as triggered by OAM) and sends an NRPPa OTDOA INFORMATION REQUEST message to the NG-RAN nodeng‑eNB. This request includes an indication of which specific OTDOA assistance data are requested.
(2)	The ng-eNBNG-RAN node provides the requested assistance in an NRPPa OTDOA INFORMATION RESPONSE message, if available at the ng‑eNBNG-RAN node. If the NG-RAN nodeng-eNB is not able to provide any information, it returns an OTDOA INFORMATION FAILURE message indicating the cause of the failure.

>>>> NEXT CHANGE <<<<

[bookmark: _Toc46489206][bookmark: _Toc52567564][bookmark: _Toc60789170]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 38.32138.211 [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.

>>>> NEXT CHANGE <<<<

[bookmark: _Toc46489256][bookmark: _Toc52567614][bookmark: _Toc60789220]8.13.3.3a	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 8.13.3.3a-1 shows the messaging between the LMF and the gNB to perform this procedure.


Figure 8.13.3.3a-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 8.13.2.3-3. 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 38.32138.211 [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. 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. The serving gNB may include a system frame number and a slot number in the NRPPa Positioning Activation Response message to the LMF.
(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.

>>>> NEXT CHANGE <<<<
[bookmark: _Toc46489270][bookmark: _Toc52567628][bookmark: _Toc60789234]8.14.3.3a	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 8.14.3.3a-1 shows the messaging between the LMF and the gNB to perform this procedure.


Figure 8.14.3.3a-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 8.14.2.3-3. 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 38.32138.211 [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. 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. The serving gNB includes a system frame number and a slot number in the NRPPa Positioning Activation Response message to the LMF.
(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.

>>>> END OF CHANGES <<<<
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