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[bookmark: OLE_LINK462][bookmark: OLE_LINK463]Introduction
In this contribution, we discuss the issues in the current spec on the need for fields in the uplink LPP message, in particular, the conditional presence tag and need code. 
Discussion
In the current LPP spec, the following sentence has been captured for the use of need for the fields to be present. 

=======================TS 37.355 Clause 6.1===========================================
The need for fields to be present in a message or an abstract type, i.e., the ASN.1 fields that are specified as OPTIONAL in the abstract notation (ASN.1), is specified by means of comment text tags attached to the OPTIONAL statement in the abstract syntax. The meaning of each tag is specified in table 6.1-1. These tags are used in the downlink (server to target) direction only.
Table 6.1-1: Meaning of abbreviations used to specify the need for fields to be present
	Abbreviation
	Meaning

	Cond conditionTag

	Conditionally present
A field for which the need is specified by means of conditions. For each conditionTag, the need is specified in a tabular form following the ASN.1 segment. In case, according to the conditions, a field is not present, the target takes no action and where applicable shall continue to use the existing value (and/or the associated functionality) unless explicitly stated otherwise in the description of the field itself.

	Need OP

	Optionally present
A field that is optional to signal. For downlink messages, the target is not required to take any special action on absence of the field beyond what is specified in the procedural text or the field description table following the ASN.1 segment. The target behaviour on absence should be captured either in the procedural text or in the field description.

	Need ON

	Optionally present, No action
A field that is optional to signal. If the message is received by the target, and in case the field is absent, the target takes no action and where applicable shall continue to use the existing value (and/or the associated functionality).

	Need OR

	Optionally present, Release
A field that is optional to signal. If the message is received by the target, and in case the field is absent, the target shall discontinue/ stop using/ delete any existing value (and/ or the associated functionality).




Need code for uplink LPP message
In the current LPP spec, there are some fields can be used bi-directionally, i.e., can be sent by either LMF to the UE or by the UE to LMF, such as transactionID, sequenceNumber, acknowledgement, etc. Examples are highlighted in yellow below.

	-- ASN1START

LPP-Message ::= SEQUENCE {
	transactionID			LPP-TransactionID	OPTIONAL,	-- Need ON
	endTransaction			BOOLEAN,
	sequenceNumber			SequenceNumber		OPTIONAL,	-- Need ON
	acknowledgement			Acknowledgement		OPTIONAL,	-- Need ON
	lpp-MessageBody			LPP-MessageBody		OPTIONAL	-- Need ON
}

SequenceNumber ::= INTEGER (0..255)

Acknowledgement ::= SEQUENCE {
	ackRequested	BOOLEAN,
	ackIndicator	SequenceNumber		OPTIONAL
}

-- ASN1STOP

-- ASN1START

Abort ::= SEQUENCE {
	criticalExtensions		CHOICE {
		c1						CHOICE {
			abort-r9		Abort-r9-IEs,
			spare3 NULL, spare2 NULL, spare1 NULL
		},
		criticalExtensionsFuture	SEQUENCE {}
	}
}

Abort-r9-IEs ::= SEQUENCE {
	commonIEsAbort		CommonIEsAbort			OPTIONAL,	-- Need ON
	...,
	epdu-Abort			EPDU-Sequence			OPTIONAL	-- Need ON
}

-- ASN1STOP

-- ASN1START

Error ::= CHOICE {
	error-r9					Error-r9-IEs,
	criticalExtensionsFuture	SEQUENCE {}
}

Error-r9-IEs ::= SEQUENCE {
	commonIEsError		CommonIEsError			OPTIONAL,	-- Need ON
	...,
	epdu-Error			EPDU-Sequence			OPTIONAL	-- Need ON
}
-- ASN1STOP




For these fields, it should be clarified that when it is used in the uplink message, the need code is not applied. The issue is that the defintions for these fields have been defined since the first version of the LPP spec. RAN2 should discuss to what extent the issue should be addressed. 

Proposal 1: Add the sentence in the R16 spec that “For the fields that are can be included in both uplink and downlink message, the need code is omitted if it is included in the message in the uplink, while the field remains optional.” 

Proposal 2: RAN2 should discuss whether the same sentence should be added for the legacy LTE spec from R9 to R14 and legacy NR spec R15.
Conditional presence tag in the uplnk message
[bookmark: _GoBack]In the current LPP spec, in several uplink LPP message, conditional presence tag was used, with the following IE as an example and highlighted in yellow
	–	NR-DL-TDOA-ProvideLocationInformation
The IE NR-DL-TDOA-ProvideLocationInformation is used by the target device to provide NR DL-TDOA location measurements to the location server. It may also be used to provide NR DL-TDOA positioning specific error reason.
-- ASN1START

NR-DL-TDOA-ProvideLocationInformation-r16 ::= SEQUENCE {
	nr-DL-TDOA-SignalMeasurementInformation-r16	
											NR-DL-TDOA-SignalMeasurementInformation-r16
																			OPTIONAL,
	nr-dl-tdoa-LocationInformation-r16		NR-DL-TDOA-LocationInformation-r16
																			OPTIONAL, -- Cond UEB
	nr-DL-TDOA-Error-r16					NR-DL-TDOA-Error-r16			OPTIONAL,
	...
}

-- ASN1STOP
	Conditional presence
	Explanation

	UEB
	The field is mandatory present for the UE based NR DL-TDOA; otherwise it is not present.






While, according to the description in Section 6.1 of the LPP spec, the conditional presence tag should not be used in the uplink LPP message. 
Same as the issue above, the issue with the conditional presence tag is also an issue existing since R9. For the fields introduced in R16, a correction has been provided in Section 4.2 of this discussion paper. RAN2 should discuss whether the correction should be provided to legacy releases in LTE. 
Proposal 3: Adopt the text proposal in section 4.2 for the conditional presence tag in the uplink message introduced in R16.
Proposal 4: RAN2 should decide whether the same corrections should be made to the legacy fields introduced in LTE for LPP spec. 
Conclusion
In this contribution, we discuss the issue with the need for fields in the uplink LPP message. We propose the following for the meeting to discuss. 
Proposal 1: Add the sentence in the R16 spec that “For the fields that are can be included in both uplink and downlink message, the need code is omitted if it is included in the message in the uplink, while the field remains optional.” 

Proposal 2: RAN2 should discuss whether the same sentence should be added for the legacy LTE spec from R9 to R14 and legacy NR spec R15.

Proposal 3: Adopt the text proposal in section 4.2 for the conditional presence tag in the uplink message introduced in R16.
Proposal 4: RAN2 should decide whether the same corrections should be made to the legacy fields introduced in LTE for LPP spec. 

Text proposal
Need code for uplink LPP message
==================================FIRST CHANGE======================================
[bookmark: _Toc27765133][bookmark: _Toc37680790][bookmark: _Toc46486360][bookmark: _Toc52546705][bookmark: _Toc52547235][bookmark: _Toc52547765][bookmark: _Toc52548295]6.1	General
The contents of each LPP message is specified in clause 6.2 using ASN.1 to specify the message syntax and using tables when needed to provide further detailed information about the fields specified in the message syntax.
The ASN.1 in this clause uses the same format and coding conventions as described in Annex A of TS 36.331 [12].
Transfer syntax for LPP messages is derived from their ASN.1 definitions by use of Basic Packed Encoding Rules (BASIC-PER), Unaligned Variant, as specified in ITU-T Rec. X.691 [22]. The encoded LPP message always contains a multiple of 8 bits.
Transfer syntax for LPP IEs is derived from their ASN.1 definitions by use of Basic Packed Encoding Rules (BASIC-PER), Unaligned Variant, as specified in ITU-T Rec. X.691 [22]. The encoded LPP IE always contains a multiple of 8 bits. This applies when a single LPP IE is encoded as the basic production, i.e. for other purposes than encoding the LPP IE within an LPP message.
The need for fields to be present in a message or an abstract type, i.e., the ASN.1 fields that are specified as OPTIONAL in the abstract notation (ASN.1), is specified by means of comment text tags attached to the OPTIONAL statement in the abstract syntax. The meaning of each tag is specified in table 6.1-1. These tags are used in the downlink (server to target) direction only. For the fields that are can be included in the message in both uplink and downlink, the need code is omitted if it is included in the message in the uplink, while the field remains to be optional.
Table 6.1-1: Meaning of abbreviations used to specify the need for fields to be present
	Abbreviation
	Meaning

	Cond conditionTag

	Conditionally present
A field for which the need is specified by means of conditions. For each conditionTag, the need is specified in a tabular form following the ASN.1 segment. In case, according to the conditions, a field is not present, the target takes no action and where applicable shall continue to use the existing value (and/or the associated functionality) unless explicitly stated otherwise in the description of the field itself.

	Need OP

	Optionally present
A field that is optional to signal. For downlink messages, the target is not required to take any special action on absence of the field beyond what is specified in the procedural text or the field description table following the ASN.1 segment. The target behaviour on absence should be captured either in the procedural text or in the field description.

	Need ON

	Optionally present, No action
A field that is optional to signal. If the message is received by the target, and in case the field is absent, the target takes no action and where applicable shall continue to use the existing value (and/or the associated functionality).

	Need OR

	Optionally present, Release
A field that is optional to signal. If the message is received by the target, and in case the field is absent, the target shall discontinue/ stop using/ delete any existing value (and/ or the associated functionality).



When specifying information elements which are to be represented by BIT STRINGs, if not otherwise specifically stated in the field description of the concerned IE or elsewhere, the following principle applies with regards to the ordering of bits:
-	The first bit (leftmost bit) contains the most significant bit (MSB);
-	the last bit (rightmost bit) contains the least significant bit (LSB).
=================================END OF CHANGES=====================================
Conditional presence tag in the uplink message
==================================FIRST CHANGE======================================
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The IE NR-DL-TDOA-ProvideLocationInformation is used by the target device to provide NR DL-TDOA location measurements to the location server. It may also be used to provide NR DL-TDOA positioning specific error reason.
-- ASN1START

NR-DL-TDOA-ProvideLocationInformation-r16 ::= SEQUENCE {
	nr-DL-TDOA-SignalMeasurementInformation-r16	
											NR-DL-TDOA-SignalMeasurementInformation-r16
																			OPTIONAL,
	nr-dl-tdoa-LocationInformation-r16		NR-DL-TDOA-LocationInformation-r16
																			OPTIONAL, -- Cond UEB
	nr-DL-TDOA-Error-r16					NR-DL-TDOA-Error-r16			OPTIONAL,
	...
}

-- ASN1STOP

	Conditional presence
	Explanation

	UEB
	The field is mandatory present for the UE based NR DL-TDOA; otherwise it is not present.



	NR-DL-TDOA-ProvideLocationInformation field descriptions

	nr-dl-tdoc-LocationInformation
This field is used to carry location information related to the UE-based DL-TDOA. It is present only when UE-based NR DL-TDOA is used and dl-tdoa is set to 1 in the field LocationSource in CommonIEsProvideLocationInformation; otherwise, the field is absent.



=================================SECOND CHANGE=====================================
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The IE NR-DL-AoD-ProvideLocationInformation is used by the target device to provide NR DL-AoD location measurements to the location server. It may also be used to provide NR DL-AoD positioning specific error reason.
-- ASN1START

NR-DL-AoD-ProvideLocationInformation-r16 ::= SEQUENCE {
	nr-DL-AoD-SignalMeasurementInformation-r16
											NR-DL-AoD-SignalMeasurementInformation-r16
																			OPTIONAL,
	nr-dl-AoD-LocationInformation-r16		NR-DL-AoD-LocationInformation-r16
																			OPTIONAL, -- Cond UEB
	nr-DL-AoD-Error-r16						NR-DL-AoD-Error-r16				OPTIONAL,
	...
}

-- ASN1STOP

	Conditional presence
	Explanation

	UEB
	The field is mandatory present for the UE based NR DL-AoD; otherwise it is not present.



	NR-DL-AoD-ProvideLocationInformation field descriptions

	nr-dl-tdoc-LocationInformation
This field is used to carry location information related to the UE-based DL-TDOA. It is present only when UE-based NR DL-AoD is used and dl-aod is set to 1 in the field LocationSource in CommonIEsProvideLocationInformation; otherwise, the field is absent.



==================================THIRD CHANGE======================================
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The IE NR-DL-AoD-SignalMeasurementInformation is used by the target device to provide NR DL-AoD measurements to the location server. The measurements are provided as a list of TRPs, where the first TRP in the list is used as reference TRP.
-- ASN1START

NR-DL-AoD-SignalMeasurementInformation-r16 ::= SEQUENCE {
	nr-DL-AoD-MeasList-r16			NR-DL-AoD-MeasList-r16,
	...
}

NR-DL-AoD-MeasList-r16 ::= SEQUENCE (SIZE(1..nrMaxTRPs-r16)) OF NR-DL-AoD-MeasElement-r16

NR-DL-AoD-MeasElement-r16 ::= SEQUENCE {
	dl-PRS-ID-r16					INTEGER (0..255),
	nr-PhysCellID-r16				NR-PhysCellID-r16						OPTIONAL,
	nr-CellGlobalID-r16				NCGI-r15								OPTIONAL,
	nr-ARFCN-r16					ARFCN-ValueNR-r15						OPTIONAL,
	nr-DL-PRS-ResourceID-r16		NR-DL-PRS-ResourceID-r16	 			OPTIONAL,
	nr-DL-PRS-ResourceSetID-r16		NR-DL-PRS-ResourceSetID-r16 			OPTIONAL,
	nr-TimeStamp-r16				NR-TimeStamp-r16,
	nr-DL-PRS-RSRP-Result-r16		INTEGER (0..126),
	nr-DL-PRS-RxBeamIndex-r16		INTEGER (1..8)							OPTIONAL, -- Cond SameRx
	nr-DL-AoD-AdditionalMeasurements-r16
									NR-DL-AoD-AdditionalMeasurements-r16	OPTIONAL,
	...
}

NR-DL-AoD-AdditionalMeasurements-r16 ::= SEQUENCE (SIZE (1..7)) OF
													NR-DL-AoD-AdditionalMeasurementElement-r16

NR-DL-AoD-AdditionalMeasurementElement-r16 ::= SEQUENCE {
	nr-DL-PRS-ResourceID-r16		NR-DL-PRS-ResourceID-r16	 			OPTIONAL,
	nr-DL-PRS-ResourceSetID-r16		NR-DL-PRS-ResourceSetID-r16 			OPTIONAL,
	nr-TimeStamp-r16				NR-TimeStamp-r16,
	nr-DL-PRS-RSRP-ResultDiff-r16	INTEGER (0..30),
	nr-DL-PRS-RxBeamIndex-r16		INTEGER (1..8)							OPTIONAL, -- Cond SameRx
	...
}

-- ASN1STOP

	Conditional presence
	Explanation

	SameRx
	The field is mandatory present if at least two DL-PRS RSRP measurements from the same DL-PRS Resource Set have been made with the same RX beam by the target device; otherwise it is not present.



	NR-DL-AoD-SignalMeasurementInformation field descriptions

	dl-PRS-ID
This field is used along with a DL-PRS Resource Set ID and a DL-PRS Resources ID to uniquely identify a DL-PRS Resource. This ID can be associated with multiple DL-PRS Resource Sets associated with a single TRP.
Each TRP should only be associated with one such ID.

	nr-PhysCellID
This field specifies the physical cell identity of the associated TRP, as defined in TS 38.331 [35].

	nr-CellGlobalID
This field specifies the NCGI, the globally unique identity of a cell in NR, of the associated TRP, as defined in TS 38.331 [35].

	nr-ARFCN
This field specifies the NR-ARFCN of the TRP.

	nr-TimeStamp
This field specifies the time instance at which the measurement is performed.

	nr-DL-PRS-RSRP-Result
This field specifies the NR DL-PRS reference signal received power (DL PRS-RSRP) measurement, as defined in TS 38.215 [36]. The mapping of the measured quantity is defined as in TS 38.133 [46].

	nr-DL-PRS-RxBeamIndex
This field provides an index of the target device receive beam used for DL-PRS measurements. If the value of the receive beam index for two or more DL PRS measurements is the same, it indicates that the target device receive beam for the two or more DL PRS measurements were made with the same RX beam. The field is mandatory present if at least two DL-PRS RSRP measurements from the same DL-PRS Resource Set have been made with the same RX beam by the target device; otherwise it is not present.

	nr-DL-PRS-RSRP-ResultDiff
This field provides the additional DL-PRS RSRP measurement result relative to nr-DL-PRS-RSRP-Result. The DL-PRS RSRP value of this measurement is obtained by adding the value of this field to the value of the nr-DL-PRS-RSRP-Result field. The mapping of the field is defined in TS 38.133 [46].



=================================END OF CHANGES=====================================
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