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1.  Introduction

RAN1 has agreed to support the TRP beam/antenna information reporting and an LS was received in the last RAN3 meeting, which has the following content [1]:
	Agreement
From the RAN1 perspective, for the TRP beam/antenna information to be optionally provided by the LMF to the UE for UE-based DL-AoD:

The LMF provides the quantized version of the relative Power between PRS resources per angle per TRP.

· The relative power is defined with respect to the peak power in each angle

· For each angle, at least two PRS resources are reported.

· Note: the peak power per angle is not provided

· Note: up to RAN3 to decide how the TRP beam information is provided to the LMF for both UE-assisted and UE-based

· Send an LS to RAN2/RAN3 to decide on the signaling details


This paper further discusses the positioning accuracy improvement techniques.
2.  Discussion
2.1. TRP beam/antenna information reporting
In current NRPPa, the TRP information reported from the gNB to the LMF includes the spatial direction information of the PRS, which contains the NR-PRS Beam Information with mandatory:

	9.2.45
Spatial Direction Information 
This information element contains the spatial direction information of the DL PRS resources for the TRP.
IE/Group Name

Presence

Range

IE Type and Reference

Semantics Description

NR-PRS Beam Information
M
9.2.58
The spatial directions of DL-PRS Resources for TRP



In current “NR-PRS Beam Information” IE, the gNB can provide the specific angle information of each PRS resource of the TRP to the LMF. According to the LS, the relative power between PRS resources per angle is supposed to be provided and the relative power is defined with respect to the peak power in each angle. Since the relative power information is also a kind of NR PRS beam information, there are two candidate options:

Option1: Reuse the existing NR-PRS Beam Information IE by adding the relative power information. 

Option2: Define a new IE to transfer NR PRS beam information, including the relative power information. 

Since the angle information provided by the existing NR-PRS Beam Information IE is defined per resource. If option1 is adopted, a new subordinate IE is needed to provide the angle information and the relative power information of each angle. Then when the NR-PRS Beam Information IE is requested, duplicate angle information will be provided to the LMF, which is unnecessary. In addition, in PRS Angle Item IE in NR-PRS Beam Information IE, the azimuth information of each angle is mandatory. However, in the case of linear array, the azimuth information is not mandatory. 

Based on the above discussions, it is proposed to use a new IE to provide relative power information. The power and angle information are defined per angle. Both azimuth information and elevation information are optional. 

Proposal 1: Define a new IE to transmit NR PRS beam power information, in which the power and angle information are defined per angle. Both azimuth information and elevation information are optionally provided.
An example for the new IE can be as follows: 

	9.2.x3 NR-PRS Beam Power Information 

This IE contains spatial directional information and power information of the DL-PRS Resources. 

IE/Group Name

Presence

Range

IE type and reference

Semantics description

NR-PRS Beam Power Information

1 .. < maxPRS-ResourceSets >

>PRS Resource Set ID
M
INTEGER (0..7)
The resource set in which the resources are associated with the angle.
   >PRS Angle Power Item 
1..<maxPRS-angle>

      >>NR PRS Azimuth 

O
INTEGER (0..359)
      >>NR PRS Azimuth fine

O
INTEGER (0..9)

      >>NR PRS Elevation

O
INTEGER (0..180)

      >>NR PRS Elevation fine

O
INTEGER (0..9)

      >>Primary PRS Resource ID

M
INTEGER(0..63)
Primary resource is the resource with peak power in the angle. 
      >>Secondary PRS Resource Item

1..<maxPRSResourcePerAngle>
         >>>Secondary PRS Resource ID

M
INTEGER(0..63)
         >>>Radiated Power Difference 

M
INTEGER(1..10)
The value 1 to 10 represents a quantized realtive power of 0.1 to 1. 
LCS to GCS Translation

0 .. <maxnolcs-gcs-translation>
If absent, the azimuth and elevation are provided in GCS.
>Alpha

M
INTEGER (0..359)

>Alpha-fine

O

INTEGER (0..9)

Fine angles

>Beta

M
INTEGER (0..359)

>Beta-fine

O

INTEGER (0..9)

Fine angles

>Gamma

M
INTEGER (0..359)

>Gamma-fine

O

INTEGER (0..9)

Fine angles

Range bound

Explanation

maxPRS-ResourceSets
Maximum no of DL-PRS resource sets per TRP. Value is 2.
maxPRS-ResourcesPerSet
Maximum no of DL-PRS resources of the DL-PRS resource set of the TRP. Value is 64.
maxnolcs-gcs-translation

Maximum no. of LCS-GS-Translation-Parameters that can reported with one message. Value is 3.  The current version of the specification supports 1.
maxPRS-angle
Maximum no. of angle of the TRP. Value is 65535
maxPRSResourcePerAngle

Maximum no. of resources per angle per TRP. Value is 32.




2.2. Measurement time occasions
In RAN1#107 meeting, the following agreeement is made [2]:

	Agreement
Each measurement instance in a TRP measurement report can be configured by LMF with either N=1 or 4 SRS measurement time occasions.


Therefore, it is proposed to include the indication of measurment time occasions in the Measurement Reuqest message. An example is as follows:
	· 9.1.4.1
MEASUREMENT REQUEST

This message is sent by the LMF to request the NG-RAN node to configure a positioning measurement.

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
-

LMF Measurement ID

M

INTEGER (1..65536, …) 
YES

reject

IEs omitted…
SRS Configuration
O
9.2.28
YES

ignore
Measurement Beam Information Request
O
ENUMERATED (true,...)
YES
ignore
System Frame Number

O 

INTEGER(0..1023)

YES

ignore

Slot Number

O

INTEGER(0..79)

YES

ignore

Measurement Time Occasion
O
ENUMERATED (o1,o4,…)
YES
ignore



Proposal 2: Include the indication of measurment time occasions in the Measurement Reuqest message.
2.3. Port Index for RTOA measurement

When MIMO SRS is used, the UE may send the SRS from different antenna ports, which also have different Tx TEG. That is because different ports usually have different timing error when mapped to different RF chains. In order to further let the LMF to group the measurements based on the SRS from the same UE antenna port to mitigate the timing error, it is necessary to let the gNB to further report the port Index to the LMF. 

	9.2.x11
SRS Resource type

This IE contains the SRS resource type.

IE/Group Name

Presence

Range

IE Type and Reference

Semantics Description

CHOICE Reference Signal
M

>SRS

>>SRS Resource ID

M

INTEGER(0..63)

>Positioning SRS

>>Positioning SRS Resource ID

M

INTEGER(0..63)

SRS Resource Port Index 
ENUMERATED (1000, 1001, 1002, 1003,…)

TS 38.211 [x]




Proposal 3: Remove the FFS for Port Index.
2.4.  UL SRS-RSRPP and Diversity Option
In the current BL CR, the RSRPP has the following form:

	9.2.x10
UL SRS-RSRPP (details of this IE are FFS pending RAN1/4)
This information element contains the UL SRS RSRPP measurement.

IE/Group Name

Presence

Range

IE Type and Reference

Semantics Description

FFS




In the last meeting, we proposed to have the following content for the UL SRS-RSRPP:
	9.2.x10
UL SRS RSRPP
This information element is used to indicator whether the measurement is estimated via LoS or NLoS propagation. 

IE/Group Name

Presence

Range

IE Type and Reference

Semantics Description

First Path RSRPP 
M
INTEGER (0..126)
Additional Path List
0..1
  >Additional Path Item
1..<maxnoadditionalpath>
  >>Additional Path RSRPP
M
INTEGER (0..126)
Diversity Option 

O
ENUMERATED(opt1, opt2, …)
The value opt1 represents the option of RX diversity for the first path UL SRS-RSRPP; The value opt2 represents the option of RX diversity for UL SRS-RSRP.
Range bound

Explanation

maxnoadditionalpath
Maximum no. of additional paths RSRPP measurement. Value is 8.



Some company argued in the last meeting that the Diversity Option is not clear regarding the meaning. In fact it is to reflect the RAN1 agreement about the two options the gNB may choose to determine the UL SRS RSRPP (marked with yellow):
	Agreement
Apply the following changes to the definition for UL SRS-RSRPP in the previous agreement:

Definition 
UL SRS reference signal received path power (UL SRS-RSRPP) is defined as the power of the received UL SRS signal configured for the measurement at the i-th path delay of the channel response, where UL SRS-RSRPP for 1st path delay is the power corresponding to the first detected path. 

· Working assumption: For frequency range 1, the reference point for the UL SRS-RSRPP shall be the antenna connector of the gNB. For frequency range 2, UL SRS-RSRPP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch. 
Note: The following two options are supported by gNB to LMF:

· Option 1 (RX diversity for the first path UL SRS-RSRPP)

· The same RX branch(es) as applied for the first path UL SRS-RSRPP measurements are used for the additional paths UL SRS-RSRPP measurements if those are provided together

· For frequency range 1 and 2, if receiver diversity is in use by the gNB for UL SRS-RSRPP measurements, then reported UL SRS-RSRPP value for the first path shall not be lower than the corresponding UL SRS-RSRPP for the first path of any of the individual receiver branches
· Option 2 (RX diversity for UL SRS-RSRP)

· The same RX branch(es) as applied for UL SRS-RSRP measurements are used for UL SRS-RSRPP measurements (i.e., the first and additional paths UL SRS-RSRPP if those are provided)



It is obvious that different diveristy opotions the gNB used would result in different measurement results. The LMF would need to know which option the gNB use.

Proposal 4: Include the Diversity Option for the UL SRS-RSRPP.
Proposal 4:  Agree the TPs.
3. Conclusion

Based on the discussion in this paper, we propose the following:
Proposal 1: Define a new IE to transmit NR PRS beam power information, in which the power and angle information are defined per angle. Both azimuth information and elevation information are optionally provided.
Proposal 2: Include the indication of measurment time occasions in the Measurement Reuqest message.

Proposal 3: Remove the FFS for Port Index.
Proposal 4:  Agree the TPs.
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5. Text Proposal for BL CR 38.455 Beam Power Information
<<<<<<<<<<<<<<<<<<<< Changes Begin >>>>>>>>>>>>>>>>>>>>
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 power information) 
	
	
	


	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 >>>>>>>>>>>>>>>>>>>>
9.2.25
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.x3
	
	YES
	reject

	>>TRP Tx TEG Association
	M
	
	9.2.x17
	
	YES
	reject

	>> NR-PRS Beam Power Information
	M
	
	9.2.x19
	
	YES
	ignore


	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.x19 NR-PRS Beam Power Information 

This IE contains spatial directional information and power information of the DL-PRS Resources. 

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	NR-PRS Beam Power Information List
	
	1
	
	

	>NR-PRS Beam Power Information Item
	
	1 .. < maxPRS-ResourcesPerSet >
	
	

	>>PRS Resource Set ID
	M
	
	INTEGER (0..7)
	The resource set in which the resources are associated with the angle.

	>>PRS Angle Power List
	
	1
	
	

	>>>PRS Angle Power Item
	 
	1..<maxPRS-angle>
	 
	

	>>>>NR PRS Azimuth
	O
	
	INTEGER (0..359)
	

	>>>>NR PRS Azimuth fine
	O
	
	INTEGER (0..9)
	Fine angles

	>>>>NR PRS Elevation
	O
	
	INTEGER (0..180)
	

	>>>>NR PRS Elevation fine
	O
	
	INTEGER (0..9)
	Fine angles

	>>>>Primary PRS Resource ID
	M
	
	INTEGER(0..63)
	Primary resource is the resource with peak power in the angle.

	>>>> Secondary PRS Resource List
	
	1
	
	

	>>>>>Secondary PRS Resource Item
	
	1..<maxPRSResourcePerAngle>
	
	

	    >>>>>>Secondary PRS Resource ID
	M
	
	INTEGER (0..63)
	

	    >>>>>>Radiated Power Difference
	M
	
	INTEGER (1..10)
	The value 1 to 10 represents a quantized realtive power of 0.1 to 1.

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

	>LCS to GCS Translation
	
	1 .. < maxnolcs-gcs-translation >
	
	

	>>Alpha
	M
	
	INTEGER (0..359)
	

	>>Alpha-fine
	O
	
	INTEGER (0..9)
	Fine angles

	>>Beta
	M
	
	INTEGER (0..359)
	

	>>Beta-fine
	O
	
	INTEGER (0..9)
	Fine angles

	>>Gamma
	M
	
	INTEGER (0..359)
	

	>>Gamma-fine
	O
	
	INTEGER (0..9)
	Fine angles


	Range bound
	Explanation

	maxPRS-ResourceSets
	Maximum no of DL-PRS resource sets per TRP. Value is 2.

	maxnolcs-gcs-translation
	Maximum no. of LCS-GS-Translation-Parameters that can reported with one message. Value is 3.  The current version of the specification supports 1.

	maxPRS-angle
	Maximum no. of angle of the TRP. Value is 65535

	maxPRSResourcePerAngle
	Maximum no. of resources per angle per TRP. Value is 32.


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

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

maxnoofPRSresourceSet,


maxnoofPRSresource,

maxnoofULAoAs,


maxNoPathExtended,


maxnoARPs,

maxnoTRPTEGs,


maxnoUETEGs,


maxFreqLayers, 

maxPRS-angle,


maxPRSResourcePerAngle,

id-Cell-ID,

id-TRPInformationTypeItem,


id-SrsFrequency,


id-TRPType,


id-SRSSpatialRelationPerSRSResource,


id-OnDemandTRPPRS,


id-AoA-SearchWindow,


id-ZoA,


id-MultipleULAoA,

id-UL-SRS-RSRPP,

id-SRSResourcetype,


id-ExtendedAdditionalPathList,

id-ARPLocationInfo,


id-ARP-ID,


id-LoS-NLoSInformation,


id-NumberOfTRPRxTEG,


id-NumberOfTRPRxTxTEG,


id-TRPTxTEGAssociation,


id-TEGChoiceID,
id-TRPRXTEGID,


id-NRPRSBeamPowerInformation
<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
NRPRSBeamPowerInformation ::= SEQUENCE {


nR-PRSBeamPowerInformationList

NR-PRSBeamPowerInformationList,


lCStoGCSTranslationList 


SEQUENCE (SIZE(1..maxnolcs-gcs-translation)) OF LCS-to-GCS-TranslationItem
OPTIONAL,


iE-Extensions
ProtocolExtensionContainer { { NRPRSBeamPowerInformation-ExtIEs } } OPTIONAL,


...

}

NRPRSBeamPowerInformation-ExtIEs NRPPA-PROTOCOL-EXTENSION ::= {


...

}

NR-PRSBeamPowerInformationList ::= SEQUENCE (SIZE(1.. maxnoofPRS-ResourceSets)) OF NR-PRSBeamPowerInformationItem

NR-PRSBeamPowerInformationItem ::= SEQUENCE {


pRSResourceSetID
PRS-Resource-Set-ID,


pRSAnglePowerList

PRSAnglePowerList,


iE-Extensions
ProtocolExtensionContainer { { NR-PRSBeamPowerInformationItem-ExtIEs } } OPTIONAL,


...
}

NR-PRSBeamPowerInformationItem-ExtIEs NRPPA-PROTOCOL-EXTENSION ::= {


...

}

<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
PRSAnglePowerList ::= SEQUENCE (SIZE(1.. maxPRS-angle)) OF PRSAnglePowerItem

PRSAnglePowerItem ::= SEQUENCE {


nR-PRS-Azimuth


INTEGER (0..359) OPTIONAL,


nR-PRS-Azimuth-fine

INTEGER (0..9) OPTIONAL,


nR-PRS-Elevation

INTEGER (0..180) OPTIONAL,


nR-PRS-Elevation-fine
INTEGER (0..9) OPTIONAL,

primaryPRSReosourceID   INTEGER (0..63),

secondaryPRSResourceList   SecondaryPRSResourceList,

iE-Extensions

ProtocolExtensionContainer { { PRSAnglePowerItem-ItemExtIEs } }
OPTIONAL,


...
}

PRSAnglePowerItem-ItemExtIEs 
NRPPA-PROTOCOL-EXTENSION ::= {


...

}
<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
SecondaryPRSResourceList ::= SEQUENCE(SIZE(1..maxPRSResourcePerAngle)) OF SecondaryPRSResource

SecondaryPRSResource  ::= SEQUENCE{

secondaryPRSResourceID       INTEGER (0..63),

radiatedPowerDifference      INTEGER (1..10),

iE-Extensions




ProtocolExtensionContainer { { SecondaryPRSResource-ExtIEs} } OPTIONAL,

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


...

}
<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
TRPInformationTypeResponseList ::= SEQUENCE (SIZE (1..maxnoTRPInfoTypes)) OF TRPInformationTypeResponseItem

TRPInformationTypeResponseItem ::= CHOICE {


pCI-NR









INTEGER  (0..1007),


cGI-NR








CGI-NR,


aRFCN









INTEGER (0..3279165), 


pRSConfiguration






PRSConfiguration,


sSBinformation







SSBInfo,


sFNInitialisationTime





RelativeTime1900,


spatialDirectionInformation




SpatialDirectionInformation,


geographicalCoordinates





GeographicalCoordinates,


choice-extension






ProtocolIE-Single-Container { { TRPInformationTypeResponseItem-ExtIEs } }

}

TRPInformationTypeResponseItem-ExtIEs NRPPA-PROTOCOL-IES ::= {


{ ID id-TRPType

CRITICALITY reject TYPE TRPType

PRESENCE mandatory }|

{ ID id-OnDemandTRPPRS
 CRITICALITY reject
TYPE OnDemandTRPPRS-Info
PRESENCE mandatory}|

{ ID id-TRPTxTEGAssociation

CRITICALITY reject TYPE TRPTxTEGAssociation
PRESENCE optional }|

{ID id-NRPRSBeamPowerInformation    CRITICALITY  ignore   TYPE   NRPRSBeamPowerInformation  PRESENCE  mandatory},

...

}

<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
TRPInformationTypeItem ::= ENUMERATED {



nrPCI,



nG-RAN-CGI,



arfcn, 



pRSConfig,



sSBInfo,



sFNInitTime,



spatialDirectInfo,



geoCoord,



...,



trp-type,


ondemandPRS,



trpTxTeg,



BeamPowerInformation
}

<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
maxnoSRS-Resources






INTEGER ::= 64

maxnoSRS-PosResources





INTEGER ::= 64

maxnoSRS-ResourceSets





INTEGER ::= 16

maxnoSRS-ResourcePerSet





INTEGER ::= 16

maxnoSRS-PosResourceSets




INTEGER ::= 16

maxnoSRS-PosResourcePerSet




INTEGER ::= 16

maxPRS-ResourceSets






INTEGER ::= 2

maxPRS-ResourcesPerSet





INTEGER ::= 64

maxNoSSBs








INTEGER ::= 255

maxnoofPRSresourceSet





INTEGER ::= 8
maxnoofPRSresource






INTEGER ::= 64
maxnoofULAoAs







INTEGER ::= 8
maxNoPathExtended






INTEGER ::= 8
maxnoARPs








INTEGER ::=
FFS
maxnoUETEGs








INTEGER ::= FFS
maxnoTRPTEGs







INTEGER ::= FFS
maxFreqLayers







INTEGER ::= 4
maxPRS-angle                                INTEGER ::= 65535

maxPRSResourcePerAngle                      INTEGER ::= 32
<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
id-SFNInitialisationTime-NR









ProtocolIE-ID ::= 59

id-Cell-ID













ProtocolIE-ID ::= 60
id-SrsFrequency












ProtocolIE-ID ::= 61
id-TRPType













ProtocolIE-ID ::= 62

id-SRSSpatialRelationPerSRSResource







ProtocolIE-ID ::= 63

id-PRSTRPList












ProtocolIE-ID ::= x1
id-PRSTransmissionTRPList









ProtocolIE-ID ::= x2

id-OnDemandTRPPRS











ProtocolIE-ID ::= x3

id-AoA-SearchWindow











ProtocolIE-ID ::= x4

id-TRP-MeasurementUpdateList








ProtocolIE-ID ::= x5

id-ZoA














ProtocolIE-ID ::= x6

id-ResponseTime












ProtocolIE-ID ::= x7

id-UEReportingInformation









ProtocolIE-ID ::= x8
id-ExtendedAdditionalPathListRequest






ProtocolIE-ID ::= x9
id-MultipleULAoAofAdditionalPathRequest






ProtocolIE-ID ::= y1

id-MultipleULAoA











ProtocolIE-ID ::= y2
id-UL-SRS-RSRPP












ProtocolIE-ID ::= y3
id-SRSResourcetype











ProtocolIE-ID ::= y4

id-ExtendedAdditionalPathList








ProtocolIE-ID ::= y5

id-ARPLocationInfo











ProtocolIE-ID ::= y6
id-ARP-ID













ProtocolIE-ID ::= y7

id-LoS-NLoSInformation










ProtocolIE-ID ::= y8

id-LoS-NLoSInfoRequest










ProtocolIE-ID ::= y8

id-UETxTEGAssociation










ProtocolIE-ID ::= y9
id-NumberOfTRPRxTEG











ProtocolIE-ID ::= z1
id-NumberOfTRPRxTxTEG










ProtocolIE-ID ::= z2
id-TRPTxTEGAssociation










ProtocolIE-ID ::= z3
id-TEGChoiceID












ProtocolIE-ID ::= z4
id-TRPRXTEGID












ProtocolIE-ID ::= z5
id-TRP-PRS-Information-List









ProtocolIE-ID ::= z6

id-PRS-Measurements-Info-List








ProtocolIE-ID ::= z7

id-NRPRSBeamPowerInformation








ProtocolIE-ID ::= xx
<<<<<<<<<<<<<<<<<<<< Changes End >>>>>>>>>>>>>>>>>>>>
6. Text Proposal for BL CR 38.455 Measurement Occasions
<<<<<<<<<<<<<<<<<<<< Changes Begin >>>>>>>>>>>>>>>>>>>>
9.1.4.1
MEASUREMENT REQUEST

This message is sent by the LMF to request the NG-RAN node to configure a positioning measurement.

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
	
	-
	

	LMF Measurement ID
	M
	
	INTEGER (1..65536, …) 
	
	YES
	reject

	TRP Measurement Request List
	
	1
	
	
	YES
	reject

	>TRP Measurement Request Item 
	
	1..<maxnoofMeasTRPs>
	
	
	EACH
	reject

	>>TRP ID
	M
	
	9.2.24
	
	-
	

	>>Search Window Information
	O
	
	9.2.26
	
	-
	

	>>Cell ID
	O
	
	NR CGI

9.2.9
	The Cell ID of the TRP identified by the TRP ID IE.
	YES
	ignore

	>>AoA Search Window Information
	O
	
	UL-AoA Assistance Information 9.2.x4
	
	YES
	ignore

	>>Number of TRP Rx TEGs
	O
	
	ENUMERATED (2, 3, 4, 6, 8)
	
	YES
	ignore

	>>Number of TRP RxTx TEGs
	O
	
	ENUMERATED (2, 3, 4, 6, 8)
	
	YES
	ignore

	Report Characteristics
	M
	
	ENUMERATED (OnDemand, Periodic, ...)
	
	YES
	reject

	Measurement Periodicity
	C-ifReportCharacteristicsPeriodic
	
	ENUMERATED (120ms, 240ms, 480ms, 640ms, 1024ms, 2048ms, 5120ms, 10240ms, 1min, 6min, 12min, 30min, 60min,…, 20480ms, 40960ms) 
	The codepoint 60min is not applicable
	YES
	reject

	TRP Measurement Quantities
	
	1
	
	
	YES
	reject

	>TRP Measurement Quantities Item
	
	1 .. <maxnoPosMeas>
	
	
	EACH
	reject

	>TRP Measurement Type
	M
	
	ENUMERATED (gNB-RxTxTimeDiff, UL-SRS-RSRP, UL-AoA, UL-RTOA,…,  Multiple UL-AoA, UL SRS-RSRPP)
	
	-
	

	>Timing Reporting Granularity Factor
	O
	
	INTEGER (0..5)
	Value (0..5) corresponds to (k0..k5)

TS 38.133 [16]
	-
	

	SFN initialisation Time
	O
	
	Relative Time 1900

9.2.36
	If this IE is not present, the TRP may assume that the value is same as its own SFN initialisation time.
	YES
	ignore

	SRS Configuration
	O
	
	9.2.28
	
	YES
	ignore

	Measurement Beam Information Request
	O
	
	ENUMERATED (true,...)
	
	YES
	ignore

	System Frame Number
	O 
	
	INTEGER(0..1023)
	
	YES
	ignore

	Slot Number
	O
	
	INTEGER(0..79)
	
	YES
	ignore

	Response Time
	O
	
	9.2.x6
	
	YES
	ignore

	Extended Additional Path List Request
	O
	
	ENUMERATED (true, …)
	
	YES
	ignore

	Multiple UL AoA of Additional Path Request
	O
	
	ENUMERATED (true, …)
	
	YES
	ignore

	LoS/NLoS Information Request
	O
	
	ENUMERATED (true, …)
	
	YES
	ignore

	Measurement Time Occasion
	O
	
	ENUMERATED (o1, o4, …)
	
	YES
	ignore


	Condition
	Explanation

	ifReportCharacteristicsPeriodic
	This IE shall be present if the Report Characteristics IE is set to the value "Periodic".


	Range bound
	Explanation

	maxnoPosMeas
	Maximum no. of measured quantities that can be configured and reported with one positioning measurement message. Value is 16384.

	maxnoofMeasTRPs
	Maxmum no. of TRPs that can be included within one message. Value is 64. 


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

SlotNumber,


RelativeTime1900,


SpatialRelationPerSRSResource,


PRSTRPList,

PRSTransmissionTRPList,


ResponseTime,


UEReportingInformation,


ExtendedAdditionalPathListRequest,

MultipleULAoAofAdditionalPathRequest,


LoS-NLoSInfoRequest,


UETxTEGAssociation,

TRP-PRS-Information-List,


PRS-Measurements-Info-List,


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

id-SFNInitialisationTime,


id-SRSSpatialRelationPerSRSResource,


id-PRSTRPList,

id-PRSTransmissionTRPList,


id-ResponseTime,


id-UEReportingInformation,


id-ExtendedAdditionalPathListRequest,

id-MultipleULAoAofAdditionalPathRequest,


id-LoS-NLoSInfoRequest,


id-UETxTEGAssociation,


id-TRP-PRS-Information-List,


id-PRS-Measurements-Info-List,

id-MeasurementTimeOccasion
<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
-- **************************************************************

--

-- MEASUREMENT REQUEST

--

-- **************************************************************

MeasurementRequest ::= SEQUENCE {


protocolIEs

ProtocolIE-Container
{{MeasurementRequest-IEs}},


...

}

MeasurementRequest-IEs NRPPA-PROTOCOL-IES ::= {


{ ID id-LMF-Measurement-ID


CRITICALITY reject
TYPE Measurement-ID



PRESENCE mandatory}|


{ ID id-TRP-MeasurementRequestList

CRITICALITY reject
TYPE TRP-MeasurementRequestList PRESENCE mandatory}|


{ ID id-ReportCharacteristics


CRITICALITY reject
TYPE ReportCharacteristics

PRESENCE mandatory}|


{ ID id-MeasurementPeriodicity


CRITICALITY reject
TYPE MeasurementPeriodicity

PRESENCE conditional}|

-- The IE shall be present if the Report Characteritics IE is set to “periodic” –


{ ID id-TRPMeasurementQuantities


CRITICALITY reject
TYPE TRPMeasurementQuantities

PRESENCE mandatory}|


{ ID id-SFNInitialisationTime


CRITICALITY ignore
TYPE RelativeTime1900

PRESENCE optional}|

{ ID id-SRSConfiguration



CRITICALITY ignore
TYPE SRSConfiguration


PRESENCE optional}|


{ ID id-MeasurementBeamInfoRequest

CRITICALITY ignore
TYPE MeasurementBeamInfoRequest
PRESENCE optional}|


{ ID id-SystemFrameNumber



CRITICALITY ignore
TYPE SystemFrameNumber


PRESENCE optional}|


{ ID id-SlotNumber





CRITICALITY ignore
TYPE SlotNumber




PRESENCE optional}|

{ ID id-ResponseTime




CRITICALITY ignore
TYPE ResponseTime



PRESENCE optional}|

{ ID id-ExtendedAdditionalPathListRequest
CRITICALITY ignore
TYPE ExtendedAdditionalPathListRequest



PRESENCE optional}|

{ ID id-MultipleULAoAofAdditionalPathRequest
CRITICALITY ignore
TYPE MultipleULAoAofAdditionalPathRequest



PRESENCE optional}|


{ ID id-LoS-NLoSInfoRequest



CRITICALITY ignore
TYPE LoS-NLoSInfoRequest

PRESENCE optional}|

{ ID id-MeasurementTimeOccasion


CRITICALITY ignore
TYPE MeasurementTimeOccasion PRENSECE optional
},

...

}

<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
MeasurementTimeOccasion ::= ENUMERATED {o1, o4, ...}
<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
id-SRSSpatialRelationPerSRSResource







ProtocolIE-ID ::= 63

id-PRSTRPList












ProtocolIE-ID ::= x1
id-PRSTransmissionTRPList









ProtocolIE-ID ::= x2

id-OnDemandTRPPRS











ProtocolIE-ID ::= x3

id-AoA-SearchWindow











ProtocolIE-ID ::= x4

id-TRP-MeasurementUpdateList








ProtocolIE-ID ::= x5

id-ZoA














ProtocolIE-ID ::= x6

id-ResponseTime












ProtocolIE-ID ::= x7

id-UEReportingInformation









ProtocolIE-ID ::= x8
id-ExtendedAdditionalPathListRequest






ProtocolIE-ID ::= x9
id-MultipleULAoAofAdditionalPathRequest






ProtocolIE-ID ::= y1

id-MultipleULAoA











ProtocolIE-ID ::= y2
id-UL-SRS-RSRPP












ProtocolIE-ID ::= y3
id-SRSResourcetype











ProtocolIE-ID ::= y4

id-ExtendedAdditionalPathList








ProtocolIE-ID ::= y5

id-ARPLocationInfo











ProtocolIE-ID ::= y6
id-ARP-ID













ProtocolIE-ID ::= y7

id-LoS-NLoSInformation










ProtocolIE-ID ::= y8

id-LoS-NLoSInfoRequest










ProtocolIE-ID ::= y8

id-UETxTEGAssociation










ProtocolIE-ID ::= y9
id-NumberOfTRPRxTEG











ProtocolIE-ID ::= z1
id-NumberOfTRPRxTxTEG










ProtocolIE-ID ::= z2
id-TRPTxTEGAssociation










ProtocolIE-ID ::= z3
id-TEGChoiceID












ProtocolIE-ID ::= z4
id-TRPRXTEGID












ProtocolIE-ID ::= z5
id-TRP-PRS-Information-List









ProtocolIE-ID ::= z6

id-PRS-Measurements-Info-List








ProtocolIE-ID ::= z7

id-MeasurementTimeOccasion









ProtocolIE-ID ::= xx
<<<<<<<<<<<<<<<<<<<< Changes End >>>>>>>>>>>>>>>>>>>>
7. Text Proposal for BL CR 38.455 Port Index for RTOA measurement

<<<<<<<<<<<<<<<<<<<< Changes Begin >>>>>>>>>>>>>>>>>>>>
9.2.x11
SRS Resource type

This IE contains the SRS resource type.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CHOICE Reference Signal
	M
	
	
	

	>SRS
	
	
	
	

	>>SRS Resource ID
	M
	
	INTEGER(0..63)
	

	>Positioning SRS
	
	
	
	

	>>Positioning SRS Resource ID
	M
	
	INTEGER(0..63)
	

	SRS Resource Port Index
	
	ENUMERATED (1000, 1001, 1002, 1003,…)
	TS 38.211 [x]
	


<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
SRSResourcetype ::= SEQUENCE {


sRSResourceTypeChoice




SRSResourceTypeChoice,

portID








ENUMERATED { thousand, thousand-one, thousand-two, thousand-three, ... }, 

iE-Extensions

ProtocolExtensionContainer { { SRSResourcetype-ExtIEs} }
OPTIONAL,


...

}

SRSResourcetype-ExtIEs NRPPA-PROTOCOL-EXTENSION ::= {


...

}
SRSResourceTypeChoice ::= CHOICE {


sRSResourceID


SRSResourceID,

posSRSResourceID

SRSPosResourceID,


...
}

<<<<<<<<<<<<<<<<<<<< Changes End >>>>>>>>>>>>>>>>>>>>
8. Text Proposal for BL CR 38.455 for Diversity Option
<<<<<<<<<<<<<<<<<<<< Changes Begin >>>>>>>>>>>>>>>>>>>>
9.2.x10
UL SRS-RSRPP 
This information element contains the UL SRS RSRPP measurement.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	 First Path RSRPP
	M
	
	INTEGER (0..126)
	

	Additional Path List
	
	0..1
	
	

	  >Additional Path Item
	
	1..<maxnoadditionalpath>
	
	

	  >>Additional Path RSRPP
	M
	
	INTEGER (0..126)
	

	Diversity Option 
	O
	ENUMERATED(opt1, opt2, …)
	
	The value opt1 represents the option of RX diversity for the first path UL SRS-RSRPP; The value opt2 represents the option of RX diversity for UL SRS-RSRP.


	Range bound
	Explanation

	maxnoadditionalpath
	Maximum no. of additional paths to report RSRPP measurement. Value is 8.


<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
UL-SRS-RSRPP ::= SEQUENCE {


firstPathRSRPP



INTEGER (0..126),


additionalPathRSRPPList

AdditionalPathRSRPPList



OPTIONAL,

diversityOption



ENUMERATED{opt1, opt2, ...}   

OPTIONAL,

iE-extensions


ProtocolExtensionContainer { { UL-SRS-RSRPP-ExtIEs } }
OPTIONAL,


...

}
UL-SRS-RSRPP-ExtIEs NRPPA-PROTOCOL-EXTENSION ::= {


...

}
AdditionalPathRSRPPList ::=
SEQUENCE (SIZE(1.. maxNoPathRSRPP)) OF AdditionalPathRSRPP-Item

AdditionalPathRSRPP-Item ::= SEQUENCE {


additionalPathRSRPP


INTEGER (0..126),


...

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