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1. Introduction
In RANP#91-e, the WID on NR positioning enhancement has been approved [1]. The following scope was specified for the enhancement of positioning:
· Specify methods, measurements, signalling, and procedures for improving positioning accuracy of the Rel-16 NR positioning methods by mitigating UE Rx/Tx and/or gNB Rx/Tx timing delays, including [RAN1, RAN2, RAN3, RAN4]
· DL, UL and DL+UL positioning methods
· UE-based and UE-assisted positioning solutions
· Specify the procedure, measurements, reporting, and signalling for improving the accuracy of [RAN1, RAN2, RAN3]
· UL AoA for network-based positioning solutions.
· DL-AoD for UE-based and network-based (including UE-assisted) positioning solutions.
In this paper, the enhancement solutions are discussed.
2. Discussion
[bookmark: OLE_LINK17][bookmark: OLE_LINK18]2.1 Enhancements agreed by RAN1
RAN1 has started the positioning enhancement solutions and has made the following agreements during the RAN1#114b [2]:
· The following option is supported to enhance signaling of UL-AOA measurement report in case of a linear array
· Option 2: The z-axis of LCS is defined along the linear array axis. gNB reports only the ZoA relative to z-axis in the LCS, and the LCS-to-GCS translation function is used to set up the specific z-axis direction
· UL-AOA signalling details for support of Option 2 are left up to RAN WG3
According to this RAN1 agreements, RAN3 needs to study how to support the option 2 to report only ZoA relative to z-axis. Currently the TRP measurement results include the UL Angle of Arrival IE for the UL-AOA positioning. It has the following format for 9.2.38 UL Angle of Arrival in TS 38.455:
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	[bookmark: OLE_LINK31]Azimuth Angle of Arrival
	M
	
	INTEGER(0..3599)
	TS 38.133 [16]

	Zenith Angle of Arrival
	O
	
	INTEGER(0..1799)
	TS 38.133 [16]

	LCS to GCS Translation
	
	0..1
	
	If absent, the azimuth and zenith are provided in GCS.

	>Alpha
	M
	
	INTEGER (0..3599)
	

	>Beta
	M
	
	INTEGER (0..3599)
	

	>Gamma
	M
	
	INTEGER (0..3599)
	



It can be seen that in the current UL Angle of Arrival IE, the Azimuth Angle of Arrival is mandatory and the Zenith Angle of Arrival is optional. Therefore, the existing UL Angle of Arrival IE cannot be used to report the ZoA only. It is proposed to introduce a new IE in the TRP Measurement Result to support the report of ZoA only for UL AoA positioning. For example, it can have the flowing format for 9.2.37 TRP Measurement Result in TS 38.455:
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Measured Result Item
	
	1 .. <maxnoPosMeas>
	
	

	>CHOICE Measured Results Value
	M
	
	
	

	>>UL Angle of Arrival
	M
	
	9.2.38
	

	>>UL SRS-RSRP
	M
	
	INTEGER (0..126)
	

	>>UL RTOA
	M
	
	9.2.39
	

	>>gNB Rx-Tx Time Difference
	M
	
	9.2.40
	

	>>UL ZoA
	M
	
	9.2.x
	

	>Time Stamp
	M
	
	9.2.42
	

	>Measurement Quality
	O
	
	9.2.43
	

	>Measurement Beam Information
	O
	
	9.2.57
	



The UL ZoA IE can then have the following format:
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Zenith Angle of Arrival
	M
	
	INTEGER(0..1799)
	TS 38.133 [16]

	LCS to GCS Translation
	
	
	
	The translation of the z-axis direction

	>Alpha
	M
	
	INTEGER (0..3599)
	

	>Beta
	M
	
	INTEGER (0..3599)
	

	>Gamma
	M
	
	INTEGER (0..3599)
	



In the last RAN3 meeting, companies doubted that it was too early and needed to wait for further details from RAN1. However, RAN1 did not discuss this issue in the last meeting. Also, a LS regarding angle assistance information has been sent to RAN3 but not mentioned the enhancement of UL-AOA measurement report in case of a linear array. Therefore, the RAN1 would not provide more information or sent LS regarding the enhancement of UL-AOA measurement report in case of a linear array. It is proposed to implement the enhancement by RAN3 now.
Observation 1: The last RAN1 meeting did not further discuss the signaling enhancement of UL-AOA measurement report in case of a linear array. A LS regarding the angle assistance information has been sent but not mention the enhancement of UL-AOA measurement report in case of a linear array.
Proposal 1: Introduce a new UL ZoA IE in the TRP Measurement Result IE to support the report of ZoA only for UL AoA positioning.
A TP for 38455 has been attached in this paper and a CR for TS 38473 has also been provided in our accompany paper. It is proposed to agree the TP and the CRs [3].
Proposal 2: Agree the TP for the TS 38455 and the CR for the TS 38473.

2.2 Neighbouring cell selections
Most of the RAT-dependent positioning method would need measurements related to at least three TRPs in order to obtain the UE position. The neighbouring cells that involved for a positioning procedure are selected by the LMF. Currently, the TRP information a LMF can obtain from the gNB include the cell information and the geographical coordinates. Thus, the information a LMF can use when selecting the neighbouring TRPs mainly relies on the coordinates.  A UE may have a number of neighbouring cells and the best neighbouring cells may not be those ones that are closest to the serving TRP. Therefore, 
Observation 2: Selecting neighbouring cells based on the coordinates or distance cannot guarantee the selected TRPs are appropriate for positioning.
An easy solution to address this issue is to let the serving gNB to provide the neighbouring information to the LMF when LMF request SRS information from the serving gNB. Figure 2 illustrate the procedure. The neighbouring information can either be the RRM information, or the neighbouring cell ID information. With this neighbouring information, the LMF can then select the best TRPs for measurements, which could increase the possibility of high measurement qualities and the high accuracy of the positioning accuracy.
[image: ]
Figure 2, measuring TRP selection procedure
[bookmark: OLE_LINK27][bookmark: OLE_LINK28][bookmark: OLE_LINK204][bookmark: OLE_LINK205]In the last meeting, it was discussed that the LMF may use E-CID to collect the neighbouring information. This may be not a good way because the LMF needs to trigger E-CID positioning before the UL-TDOA or UL-AoA procedures which will cause extra latency. Furthermore, for DL E-CID method, the UE capability of NR ECID is not always supported by the UE. Also, the measurement capabilities are not all always supported, e.g., may not support any measurements but basic primary cell ID. Therefore, it is better to retrieve the neighbour information beforehand.
Observation 3: LMF triggering additional E-CID only for obtaining neighbouring information would cause extra latency for subsequent UL-TDOA or UL-AoA procedures and the E-CID positioning method may not always be supported by the UE.
Proposal 3: The serving RAN to provide neighbouring information to LMF to support the LMF selecting measuring TRPs in order to increase the positioning accuracy.
2.3 Service continuity for UL positioning
Current positioning procedures do not support the positioning service continuity when the UE moved to another cell/gNB in the uplink positioning procedure. The positioning measurements can be configured to be periodically reported, during which the UE can be probably moved to a new cell/gNB. 
When the UE moves from one gNB to another with handover , 
· LMF cannot be timely aware of the cell change of the moving UE. LMF would have no idea about the need to update the measuring TRPs, ie, have no idea of which new neighboring TRPs should be selected for measurements or which TRP should be aborted for measurements.
· The new target gNB is not aware of the positioning context for the UE, e.g. the SRS configured to the UE is currently being used by the LMF, and it would not send any updated SRS configuration to LMF. The measuring TRP would fail for measuring SRS without the updated SRS configurations. 
· The measuring TRPs cannot be timely aborted for measurements when UE moving away and would still keep measuring SRS, which causing waste of resources and power consumptions. 
Thus, for UE moving scenario, the UE handover procedure may cause UL/Multi-RTT positioning interruption. It is proposed to study and support the positioning service continuity for the UE mobility scenarios. 
Observation 4: The UE handover can cause: UL/Multi-RTT positioning fail; the LMF cannot timely update or abort the positioning procedure, which can cause positioning service delay and may cause wastes of resources and power consumptions at measuring gNBs.
In the case of intra-gNB handover, one solution is to notify the LMF about the cell change, eg., new cell information. The LMF can then update the measuring TRPs (neighboring TRPs) based on the cell information, i.e., to abort the measurements on some of the TRPs and request measurements from new TRPs. 
In the case of inter-gNB handover, the solutions mainly include notifying the LMF about the new cell information and notifying the target gNB about the positioning context, i.e., configuring UE sending SRS for positioning purpose. The potential ways to notify LMF about the cell change and request the target gNB to configure UE sending SRS: 
Option1: The source gNB notifies the LMF regarding the cell change or UE mobility, after the handover completes, and the LMF sends the positioning information request to the target gNB to request configuring UE sending SRS.
Option2: The source gNB sends the information to the target gNB to request configuring UE sending SRS, such as, the source gNB sends the “SRS Transmission characteristics” to the target gNB. The target gNB configures UE sending SRS and update the SRS configurations to the LMF. 
It is notable that the LMF needs to know the cell information of the UE so that the LMF can know the rough location and select the neighboring TRP for measurements based on this rough location. In the LCS request from AMF to LMF, the AMF notify the UE cell information. When the UE move to another cell, it has to be the gNB to notify the cell information to the LMF. The LMF can also have the knowledge of the UE mobility based on the new cell information. 
Observation 5: The LMF need to know the cell information after the UE mobility for selecting the new TRPs for measurements.
In order to notify the LMF regarding the cell change information and the cell ID information, it is better to let the gNB to sends a cell ID of the new cell of the UE. Then the LMF can know the cell change information and have the information for measuring TRP selection. For this reason, Option 1 is easier to implement this function since the source gNB can only need to send a cell information to the LMF, while Option 2 is more complex and the gNB (either source or target) still need to send a cell information to the LMF.
In the last RAN3 meeting, this issue was discussed and was doubt to be out of R17 scope. It should be noted that in the WID, the only RAN3 lead object is that: 
Define extensions of signalling, protocol and procedure for NR positioning enhancement, as needed [RAN3]
The mobility is definitely within the RAN3 scope and will not be addressed by other groups. The mobility is also the only issue that is leaded by RAN3.
Observation 6: The mobility is the only issue leaded by RAN3 and within the only RAN3 lead object in the R17 WID.
Proposal 4: Support the source gNB to send a cell ID to the LMF to support the positioning service continuity after the UE handover. 
[bookmark: OLE_LINK25][bookmark: OLE_LINK26]2.4 TPR information change notification
Normally, for the purpose of low latency positioning, the LMF collects the TRP information from the gNBs it covers and store it for a period so that the LMF does not need to collects TRP information every time when there is LCS service. 
[bookmark: OLE_LINK29][bookmark: OLE_LINK30]In fact, the TRP information can be changing, such as the PCI reallocation, ARFCN adjustment, SSB configuration update, etc. But the LMF is not able to identify the changes when the changes happen. The LMF can only collects the TRP information periodically. If the TRP information has changed and the old information is still used in the LMF, the positioning results will be impacted. The only way to address this issue is to let the LMF to collect TRP information every time there is a LCS service for a UE. This will cause time delay and obvious redundancy because the information collected in most of time is the same. Additionally, the TRP information is non-UE associated and is used for all the UEs in multiple cells. Thus, the LMF should not collect TRP information every time when there is a LCS request for a single UE.
Observation 7: The TRP information is collected before a LCS request for a single UE and used for a period of time.
When the LMF uses the wrong TRP information, ie, the TRP information has changed, all the UEs within the cell will be impact. Also, the UEs in the neighbouring cells which used the wrong TRP information for PRS measuring will also be impacted. It can be seen that there will be at least hundreds UEs being impacted when they are located. This is not a single UE service degradation, but hundreds of UEs. Thus, the TRP information should be ensured to accurate in order to guarantee the positioning service performance of UEs multiple cells.
Observation 8: The TRP information is used for all the UEs in multiple cells so that it should be accurate to guarantee the performance.
In order to let the LMF to be timely aware of TRP information changing, it is proposed to let the RAN node to notify the TRP information change to the LMF. There are two ways for the notification of the TRP information changes:
Option 1: The RAN node send a TRP information change notification to the LMF, who then send the TRP information request to the RAN node for the updated TRP information.
[image: ]
Option 2: The RAN node direct send the updated TRP information to the LMF.
[image: ]
Option 2 can be quicker to send the information to the LMF compared to option 1. However, option 1 is more robust for updating the information to the LMF. This is because that, in Option 2, the gNB would always assume the LMF has successfully received the updated information, even if the LMF does not successfully received the message. In this case, the positioning performance for all the UEs will be impacted. In Option 1, the gNB would be expecting the LMF to send the TRP information request message after it send a notification of the TRP information change. If the gNB does not receive the TRP information request from the LMF, it would assume the notification has failed and will resend the notification message. Therefore, Option 1 is more robust and better than Option 2, considering the TRP information is critical for the performance of all UEs. 
Proposal 5: Support gNB to send the TRP information change notification to the LMF.

2.5 RAN node Outdoor/Indoor information
It is known that the LMF can have quite a few choices of the positioning methods when it receives the LCS request from the AMF. Different positioning methods may outperform others in different scenarios. For example, in the outdoor scenarios, the A-GNSS positioning methods have much better accuracy then the RAT-dependent positioning methods, because the RAN nodes are far separated. In the indoor scenario, the TRPs are densely deployed and GNSS signals are hardly detected by the mobile device. Thus, the accuracy of the RAT-dependent positioning methods is much better than the GNSS.
Observation 9: The A-GNSS positioning method outperforms the RAT-dependent positioning methods in the outdoor scenario while in the indoor scenario the RAT-dependent positioning methods have much better accuracy than the A-GNSS positioning method. 
Nowadays there is increasingly requirement for the indoor positioning, such as the factory, the hospital, and ect. It is necessary for the LMF to select the best positioning method to ensure the positioning service QoS. It is time consuming if the LMF tries different positioning in order to obtain the UE location meeting the service request. Therefore, it is proposed to let the gNB to provide the outdoor/indoor information along with the cell ID to the LMF, so that the LMF can decide either GNSS or RAT positioning method to be used for UE positioning. The TRP Information Exchange procedure can be used to inform the outdoor/indoor information.
Proposal 6: Let the gNB to provide the outdoor/indoor information along with the cell ID to the LMF; the TRP information exchange procedure can be enhance to support the outdoor/indoor information exchange.
3. Conclusion
Based on the discussion in this paper, we propose the following:
Observation 1: The last RAN1 meeting did not further discuss the signaling enhancement of UL-AOA measurement report in case of a linear array. A LS regarding the angle assistance information has been sent but not mention the enhancement of UL-AOA measurement report in case of a linear array.
Proposal 1: Introduce a new UL ZoA IE in the TRP Measurement Result IE to support the report of ZoA only for UL AoA positioning.
Proposal 2: Agree the TP for the TS 38455 and the CR for the TS 38473.
Observation 2: Selecting neighbouring cells based on the coordinates or distance cannot guarantee the selected TRPs are appropriate for positioning.
Observation 3: LMF triggering additional E-CID only for obtaining neighbouring information would cause extra latency for subsequent UL-TDOA or UL-AoA procedures and the E-CID positioning method may not always be supported by the UE.
Proposal 3: The serving RAN to provide neighbouring information to LMF to support the LMF selecting measuring TRPs in order to increase the positioning accuracy.
Observation 4: The UE handover can cause: UL/Multi-RTT positioning fail; the LMF cannot timely update or abort the positioning procedure, which can cause positioning service delay and may cause wastes of resources and power consumptions at measuring gNBs.
Observation 5: The LMF need to know the cell information after the UE mobility for selecting the new TRPs for measurements. 
Observation 6: The mobility is the only issue leaded by RAN3 and within the only RAN3 lead object in the R17 WID.
Proposal 4: Support the source gNB to send a cell ID to the LMF to support the positioning service continuity after the UE handover. 
Observation 7: The TRP information is collected before a LCS request for a single UE and used for a period of time.
Observation 8: The TRP information is used for all the UEs in multiple cells so that it should be accurate to guarantee the performance.
Proposal 5: Support gNB to send the TRP information change notification to the LMF.
Observation 9: The A-GNSS positioning method outperforms the RAT-dependent positioning methods in the outdoor scenario while in the indoor scenario the RAT-dependent positioning methods have much better accuracy than the A-GNSS positioning method. 
Proposal 6: Let the gNB to provide the outdoor/indoor information along with the cell ID to the LMF; the TRP information exchange procedure can be enhance to support the outdoor/indoor information exchange.
The TP for TS 38.455 and CR for F1AP are provided in the Annex and [3].
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Annex - TP for POS BL CR for TS 38.455
[bookmark: OLE_LINK87][bookmark: _Toc525680103]<<<<<<<<<<<<<<<<<<<< Changes Begin >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc534730103]8.2.11	TRP Information Change Notification
[bookmark: _Toc534730104]8.2.11.1	General
The TRP Information Change Notification procedure is initiated by the NG-RAN node to indicate to the LMF that a change has occurred in TRP information.
[bookmark: _Toc534730105]8.2.11.2	Successful Operation


Figure 8.2.11.2-1: TRP Information Change Notification procedure, successful operation
The NG-RAN node initiates the procedure by sending a TRP INFORMATION CHANGE NOTIFICATION message to the LMF. This message shall include the TRP List, of which the TRP information has changed.
[bookmark: _Toc534730106]8.2.y.3	Unsuccessful Operation
Not Applicable.
[bookmark: _Toc534730107]8.2.y.4	Abnormal Conditions
Void.

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

[bookmark: _Toc51775995][bookmark: _Toc56773017][bookmark: _Toc64447646][bookmark: _Toc74152302]9.1.1.11	POSITIONING INFORMATION RESPONSE
This message is sent by 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

	Neighbouring Cell List
	
	0 ..1
	
	
	YES
	ignore

	>Neighbouring Cell item
	
	1 .. <maxnoNCells>
	
	
	EACH
	ignore

	>>Cell ID
	M
	
	NR CGI
9.2.9
	
	
	



	Range bound
	Explanation

	maxnoNCells
	Maximum no. of Neighbouring cells that can be reported with one message. Value is 16.



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

[bookmark: _Toc51775997][bookmark: _Toc56773019][bookmark: _Toc64447648][bookmark: _Toc74152304]9.1.1.13	POSITIONING INFORMATION UPDATE
This message is sent by NG-RAN node to indicate that a change in the SRS configuration 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

	New Cell ID
	O
	
	NR CGI
9.2.9
	
	YES
	ignore



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

[bookmark: _Toc51775998][bookmark: _Toc56773020][bookmark: _Toc64447649][bookmark: _Toc74152305]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, …, cell type) 
	
	
	



	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 >>>>>>>>>>>>>>>>>>>>
9.1.1.21	TRP INFORMATION CHANGE NOTIFICATION
This message is sent by an NG-RAN node to an LMF to indicate the TRPs whos information has changed.
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
	
	-
	

	TRP List
	
	1
	
	
	YES
	ignore

	>TRP Item
	
	1 .. <maxnoTRPs>
	
	
	EACH
	ignore

	>>TRP ID
	M
	
	9.2.24
	
	-
	



	Range bound
	Explanation

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



<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc51776044][bookmark: _Toc56773066][bookmark: _Toc64447695][bookmark: _Toc74152351]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

	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
	

	>>Cell Type
	M
	
	ENUMERATED(indoor, outdoor,…)
	



	Range bound
	Explanation

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


[bookmark: _Toc20953850][bookmark: _Toc29391028]
<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>

[bookmark: _Toc51776055][bookmark: _Toc56773077][bookmark: _Toc64447706]9.2.37	TRP Measurement Result
This information element contains the measurement result.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	Measured Result Item
	
	1 .. <maxnoPosMeas>
	
	
	
	

	>CHOICE Measured Results Value
	M
	
	
	
	
	

	>>UL Angle of Arrival
	M
	
	9.2.38
	
	
	

	>>UL SRS-RSRP
	M
	
	INTEGER (0..126)
	
	
	

	>>UL RTOA
	M
	
	9.2.39
	
	
	

	>>gNB Rx-Tx Time Difference
	M
	
	9.2.40
	
	
	

	>>UL ZoA
	M
	
	9.2.y
	The antenna direction in case that a linear array is used to measure the angle
	YES
	ignore

	>Time Stamp
	M
	
	9.2.42
	
	
	

	>Measurement Quality
	O
	
	9.2.43
	
	
	

	>Measurement Beam Information
	O
	
	9.2.57
	
	
	



<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc51776060][bookmark: _Toc56773082][bookmark: _Toc56773292]9.2.y	UL ZoA
This information element contains the uplink zenith angle of arrival measurement.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Zenith Angle of Arrival
	M
	
	INTEGER(0..1799)
	TS 38.133 [16]

	LCS to GCS Translation
	
	
	
	The translation of the z-axis direction

	>Alpha
	M
	
	INTEGER (0..3599)
	

	>Beta
	M
	
	INTEGER (0..3599)
	

	>Gamma
	M
	
	INTEGER (0..3599)
	



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

NRPPA-IEs {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 
ngran-access (22) modules (3) nrppa (4) version1 (1) nrppa-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

IMPORTS	
	
	id-MeasurementQuantities-Item,
[bookmark: _Hlk50051367][bookmark: _Hlk50146160]	id-CGI-NR,
	id-SFNInitialisationTime-NR,
	id-GeographicalCoordinates,
	id-ResultSS-RSRP,
	id-ResultSS-RSRQ,
	id-ResultCSI-RSRP,
	id-ResultCSI-RSRQ,
	id-AngleOfArrivalNR,
	id-SRSSpatialRelation,
	id-ResultNR,
	id-ResultEUTRA,
	maxCellinRANnode,
	maxCellReport,
	maxNrOfErrors,
	maxNoMeas,
	maxnoOTDOAtypes,
	maxServCell,
	id-OtherRATMeasurementQuantities-Item,
	id-WLANMeasurementQuantities-Item,
	maxGERANMeas,
	maxUTRANMeas,
	maxWLANchannels,
	maxnoFreqHoppingBandsMinusOne,
[bookmark: _Hlk50146182][bookmark: _Hlk50051846]	id-TDD-Config-EUTRA-Item,
	maxNrOfPosSImessage,
	maxnoAssistInfoFailureListItems,
	maxNrOfSegments,
	maxNrOfPosSIBs,
	maxnoPosMeas,
	maxnoTRPs,
	maxnoTRPInfoTypes,
	maxNoOfMeasTRPs,
	maxNoPath,
	maxnoofAngleInfo,
	maxnolcs-gcs-translation,
	maxnoBcastCell,
[bookmark: _Hlk42766711]	maxnoSRSTriggerStates,
	maxnoSpatialRelations,
	maxNRMeas,
	maxEUTRAMeas,
	maxIndexesReport,
	maxCellReportNR,
	maxnoSRS-Carriers,
	maxnoSCSs,
	maxnoSRS-Resources,
	maxnoSRS-PosResources,
	maxnoSRS-ResourceSets,
	maxnoSRS-ResourcePerSet,
	maxnoSRS-PosResourceSets,
	maxnoSRS-PosResourcePerSet,
	maxPRS-ResourceSets,
	maxPRS-ResourcesPerSet,
	maxNoSSBs,
	maxnoofPRSresourceSet,
	maxnoofPRSresource,
	id-Cell-ID,
	id-TRPInformationTypeItem,
	id-SrsFrequency,
	id-UL-ZoA


<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
TrpMeasurementResult ::= SEQUENCE (SIZE (1.. maxnoPosMeas)) OF TrpMeasurementResultItem
TrpMeasurementResultItem ::= SEQUENCE {
	measuredResultsValue				TrpMeasuredResultsValue,
	timeStamp							TimeStamp,
[bookmark: _Hlk50054026]	measurementQuality					TrpMeasurementQuality						OPTIONAL,
	measurementBeamInfo					MeasurementBeamInfo				OPTIONAL,
	iE-Extensions		ProtocolExtensionContainer {{TrpMeasurementResultItem-ExtIEs}}		OPTIONAL,
	...
}

TrpMeasurementResultItem-ExtIEs NRPPA-PROTOCOL-EXTENSION ::= {
	...
}

TrpMeasuredResultsValue ::= CHOICE {
	uL-AngleOfArrival	UL-AoA,
	uL-SRS-RSRP			UL-SRS-RSRP,
	uL-RTOA				UL-RTOAMeasurement,
	gNB-RxTxTimeDiff	GNB-RxTxTimeDiff,
	choice-extension							ProtocolIE-Single-Container { { TrpMeasuredResultsValue-ExtIEs } }
}

TrpMeasuredResultsValue-ExtIEs NRPPA-PROTOCOL-IES ::= {
	{ ID id-UL-ZoA	CRITICALITY	ignore	EXTENSION	UL-ZoA	PRESENCE	optional },
	...
}

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

UL-ZoA ::= SEQUENCE {
	zenithAoA					INTEGER (0..1799),
	lCS-to-GCS-TranslationAoA	LCS-to-GCS-TranslationAoA,
	iE-extensions			ProtocolExtensionContainer { { UL-ZoA-ExtIEs } }	OPTIONAL,
	...
}

UL-ZoA-ExtIEs NRPPA-PROTOCOL-EXTENSION ::= {
	...
}


<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
-- **************************************************************
--
-- IEs
--
-- **************************************************************

id-Cause														ProtocolIE-ID ::= 0
id-CriticalityDiagnostics										ProtocolIE-ID ::= 1
id-LMF-UE-Measurement-ID										ProtocolIE-ID ::= 2
id-ReportCharacteristics										ProtocolIE-ID ::= 3
id-MeasurementPeriodicity										ProtocolIE-ID ::= 4
id-MeasurementQuantities										ProtocolIE-ID ::= 5
id-RAN-UE-Measurement-ID										ProtocolIE-ID ::= 6
id-E-CID-MeasurementResult										ProtocolIE-ID ::= 7
id-OTDOACells													ProtocolIE-ID ::= 8
id-OTDOA-Information-Type-Group									ProtocolIE-ID ::= 9
id-OTDOA-Information-Type-Item									ProtocolIE-ID ::= 10
id-MeasurementQuantities-Item									ProtocolIE-ID ::= 11
id-RequestedSRSTransmissionCharacteristics						ProtocolIE-ID ::= 12
id-Cell-Portion-ID												ProtocolIE-ID ::= 14
id-OtherRATMeasurementQuantities								ProtocolIE-ID ::= 15
id-OtherRATMeasurementQuantities-Item							ProtocolIE-ID ::= 16
id-OtherRATMeasurementResult									ProtocolIE-ID ::= 17
id-WLANMeasurementQuantities									ProtocolIE-ID ::= 19
id-WLANMeasurementQuantities-Item								ProtocolIE-ID ::= 20
id-WLANMeasurementResult										ProtocolIE-ID ::= 21
id-TDD-Config-EUTRA-Item										ProtocolIE-ID ::= 22
id-Assistance-Information										ProtocolIE-ID ::= 23
id-Broadcast													ProtocolIE-ID ::= 24
[bookmark: _Hlk515611030]id-AssistanceInformationFailureList								ProtocolIE-ID ::= 25
id-SRSConfiguration												ProtocolIE-ID ::= 26
id-MeasurementResult											ProtocolIE-ID ::= 27
id-TRP-ID														ProtocolIE-ID ::= 28
id-TRPInformationTypeListTRPReq									ProtocolIE-ID ::= 29
id-TRPInformationListTRPResp									ProtocolIE-ID ::= 30
id-MeasurementBeamInfoRequest									ProtocolIE-ID ::= 31
id-ResultSS-RSRP												ProtocolIE-ID ::= 32
id-ResultSS-RSRQ												ProtocolIE-ID ::= 33
id-ResultCSI-RSRP												ProtocolIE-ID ::= 34
id-ResultCSI-RSRQ												ProtocolIE-ID ::= 35
id-AngleOfArrivalNR												ProtocolIE-ID ::= 36
id-GeographicalCoordinates										ProtocolIE-ID ::= 37
id-PositioningBroadcastCells									ProtocolIE-ID ::= 38
id-LMF-Measurement-ID											ProtocolIE-ID ::= 39
id-RAN-Measurement-ID											ProtocolIE-ID ::= 40
id-TRP-MeasurementRequestList									ProtocolIE-ID ::= 41
id-TRP-MeasurementResponseList									ProtocolIE-ID ::= 42
id-TRP-MeasurementReportList									ProtocolIE-ID ::= 43
id-SRSType														ProtocolIE-ID ::= 44
[bookmark: _Hlk42766383]id-ActivationTime												ProtocolIE-ID ::= 45
id-SRSResourceSetID												ProtocolIE-ID ::= 46
id-TRPList														ProtocolIE-ID ::= 47
id-SRSSpatialRelation											ProtocolIE-ID ::= 48
id-SystemFrameNumber											ProtocolIE-ID ::= 49
id-SlotNumber													ProtocolIE-ID ::= 50
id-SRSResourceTrigger											ProtocolIE-ID ::= 51
id-TRPMeasurementQuantities										ProtocolIE-ID ::= 52
id-AbortTransmission											ProtocolIE-ID ::= 53
id-SFNInitialisationTime										ProtocolIE-ID ::= 54
id-ResultNR														ProtocolIE-ID ::= 55
id-ResultEUTRA													ProtocolIE-ID ::= 56
id-TRPInformationTypeItem										ProtocolIE-ID ::= 57
id-CGI-NR														ProtocolIE-ID ::= 58
id-SFNInitialisationTime-NR										ProtocolIE-ID ::= 59
id-Cell-ID														ProtocolIE-ID ::= 60
id-SrsFrequency													ProtocolIE-ID ::= 61
id-UL-ZoA														ProtocolIE-ID ::= 62

END
-- ASN1STOP


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