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1	Introduction
During RAN2 110-e, several issues with assistance data representation for UE-based, RAT-dependent NR positioning were discussed [1]. The issues concerned efficiency of the assistance data representation to avoid unnecessary overhead that can prevent the UEB assistance data to fit into the available positioning system information broadcast resources. The discussed issues for NR PRS beam information were addressed with an optional reference to a different NR PRS beam to avoid duplication of information. However, the similar issue with NR PRS TRP location information were not addressed.
In this contribution, we show that without an optional reference to a different NR PRS TRP, there will be duplication of information that can cause significant assistance data overhead. In two examples representing a typical macro scenario and a typical indoor scenario, the assistance data size can be reduced by 40% and 67% respectively with the addition of an optional reference to a different NR PRS TRP for location information. 
Without this optional reference, the size of IEs may prevent them from being broadcasted due to their size, and the scalability with unicast distribution will be reduced.
2	Discussion
In the email discussion [1] about the TRP location representation in the UE-based assistance data, one company claimed that there is no overhead with baseline, but no technical argumentation was provided. One company believed that the overhead would be negligible given that the baseline is using a location representation that is relative to a reference point and therefore compact. 
A quick analysis indicates that neither of these statements are correct. An overhead cannot be avoided with baseline, and a relative location needs 110 bits, while a reference needs only 9 bits so there is a significant difference.
[bookmark: _Toc47364015]The baseline representation of TRP location information will result in a non-negligible overhead in typical cases when several TRPs have the same location. 
In order to thoroughly analyze encoded ASN.1 of the information element size, we consider two examples, a city scenario with automotive navigation and the 3GPP indoor open office scenario. The city scenario is based on a deployment of
	[image: ]Figure 1. A city deployment with a panel antenna with DL-PRS in two sets of different beam widths and over two frequency layers 


identical antenna panels but with different positions, azimuth and tilt, each with two DL PRS resource sets, one with three wide beams, and one with eight narrow beams over two frequency layers. As part of the UE-based assistance data, the UE is provided with information about 32 TRPs per frequency layers at the time to allow smooth navigation. The scenario of 3GPP indoor open office, FR2 with two frequency layers is analyzed [2],[3].
For these two example scenarios, the UEB NR-TRP-LocationInfo has been ASN.1 encoded based on the current baseline and baseline with a proposed reference option, ASN.1 in bytes becomes:
Table 1. Encoded ASN.1 in bytes of the combination of the UEB NR-TRP-LocationInfo IEs for two relevant scenarios.
	
	Example 1, City scenario
	Example 2, 3GPP IOO FR2

	
	Baseline
	Baseline with reference option
	Baseline
	Baseline with reference option

	NR-TRP-LocationInfo
	1063
	642
	1189
	393

	Relative reduction (%)
	
	40%
	
	67%



Thus, when comparing the encoded assistance data in two typical cases, we note as expected a significant overhead with the baseline representation due to the large number of bits to represent a relative location. With the proposed optional reference that already has been agreed for the beam information, the size of the TRP location information in the assistance data is reduced by 40% and 67% in the considered two typical example scenarios. 
[bookmark: _Toc47364016]The UE-based assistance data overhead from duplicated information can be significantly reduced by the proposed optional TRP reference which already has been agreed for NR PRS beam information.
Therefore, we have the following proposals
[bookmark: _Toc47364017]RAN2 to agree to adding an optional reference the IE NR-TRP-LocationInfo 
[bookmark: _Toc47364018]RAN2 to agree to the text proposal in Annex A 
 
3	Conclusion
Based on the discussion, we have the following observations,
Observation 1	The baseline representation of TRP location information will result in a non-negligible overhead in typical cases when several TRPs have the same location.
Observation 2	The UE-based assistance data overhead from duplicated information can be significantly reduced by the proposed optional TRP reference which already has been agreed for NR PRS beam information.
and we have the following proposals:
Proposal 1	RAN2 to agree to adding an optional reference the IE NR-TRP-LocationInfo
Proposal 2	RAN2 to agree to the text proposal in Annex A
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Annex 1, Text proposal to 3GPP TS 37.355 for NR-TRP-LocationInfo
[bookmark: _Toc27765178][bookmark: _Toc37680845][bookmark: _Toc37680849]6.4.3	Common NR Positioning Information Elements
[bookmark: _Toc29321051][bookmark: _Toc20425655][bookmark: _Toc37680846]6.4.3.1	Common NR assistance data Information Elements
 […]
[bookmark: _Toc46486433][bookmark: _Toc37680853]–	NR-TRP-LocationInfo
The IE NR-TRP-LocationInfo is used by the location server to provide the coordinates of the antenna reference points for a set of TRPs. For each TRP, the ARP location can be provided for each associated PRS Resource ID per PRS Resource Set.
-- ASN1START

NR-TRP-LocationInfo-r16 ::= SEQUENCE (SIZE (1..nrMaxFreqLayers-r16)) OF 
									NR-TRP-LocationInfoPerFreqLayer-r16

NR-TRP-LocationInfoPerFreqLayer-r16 ::= SEQUENCE {
	referencePoint-r16			ReferencePoint-r16				OPTIONAL,	-- Cond NotSameAsPrev
	trp-LocationInfoList-r16	SEQUENCE (SIZE (1..nrMaxTRPsPerFreq-r16)) OF
										TRP-LocationInfoElement-r16,
	...
}

TRP-LocationInfoElement-r16 ::= SEQUENCE {
	dl-PRS-ID-r16					INTEGER (0..255),
	nr-PhysCellID-r16				NR-PhysCellID-r16			OPTIONAL,	-- Need ON
	nr-CellGlobalID-r16				NCGI-r15					OPTIONAL,	-- Need ON
	nr-ARFCN-r16					ARFCN-ValueNR-r15			OPTIONAL,	-- Cond NotSameAsRefServ
	trp-Location-r16				RelativeLocation-r16					OPTIONAL,	-- Need OP
	trp-DL-PRS-ResourceSets-r16		SEQUENCE (SIZE(1..nrMaxSetsPerTrp-r16)) OF
										DL-PRS-ResourceSets-TRP-Element-r16	OPTIONAL,	-- Need OP
	...,
	[[	associated-dl-PRS-ID-r16	INTEGER (0..255)			OPTIONAL
	]]

}

DL-PRS-ResourceSets-TRP-Element-r16 ::= SEQUENCE {
	dl-PRS-ResourceSetARP-r16			RelativeLocation-r16				OPTIONAL,	-- Need OP
	dl-PRS-Resource-ARP-List-r16		SEQUENCE (SIZE(1..nrMaxResourcesPerSet-r16)) OF
											DL-PRS-Resource-ARP-Element-r16	OPTIONAL,	-- Need OP
	...
}

DL-PRS-Resource-ARP-Element-r16 ::= SEQUENCE {
	dl-PRS-Resource-ARP-location-r16	RelativeLocation-r16				OPTIONAL,	-- Need OP
	...
}

-- ASN1STOP

	Conditional presence
	Explanation

	NotSameAsPrev
	The field is mandatory present in the first entry of the NR-TRP-LocationInfoPerFreqLayer list; otherwise it is optionally present, need OP.



	NR-TRP-LocationInfo field descriptions

	referencePoint
This field specifies the reference point used to define the TRP location in the trp-LocationInfoList. If this field is absent, the reference point is the same as in the previous entry of the NR-TRP-LocationInfoPerFreqLayer list.

	trp-LocationInfoList
This field provides the antenna reference point locations of the DL-PRS Resources for the TRPs and comprises the following sub-fields:
-	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, and is associated to a single TRP.
-	nr-PhysCellID: This field specifies the physical cell identity of the associated TRP.
-	nr-CellGlobalID: This field specifies the NCGI, the globally unique identity of a cell in NR, of the associated TRP.
-	nr-ARFCN: This field specifies the NR-ARFCN of the TRP.
-	trp-Location: This field provides the location of the TRP relative to the referencePoint location. If this field is absent the TRP location coincides with the referencePoint location, unless the field associated-dl-PRS-ID is provided, in which case the trp-Location is adopted from the associated TRP.
- 	trp-DL-PRS-ResourceSets: This field provides the antenna reference point location(s) of the DL-PRS Resource Set(s) associated with this TRP. If this field is absent, the antenna reference point location(s) of the DL-PRS Resource Set(s) coincides with the trp-Location location. This field comprises the following sub-fields:
-	dl-PRS-ResourceSetARP: This field provides the antenna reference point location of the DL-PRS Resource Set relative to the trp-Location location. If this field is absent, the antenna reference point location of this DL-PRS Resource Set coincides with the trp-Location location.
-	dl-PRS-Resource-ARP-List: This field provides the antenna reference point location(s) of the DL-PRS Resource(s) associated with this Resource Set of the TRP. If this field is absent, the antenna reference point location(s) of the DL-PRS Resources coincides with the dl-PRS-ResourceSetARP location. This field comprises the following sub-fields:
-	dl-PRS-Resource-ARP-location: This field provides the antenna reference point location of the DL-PRS Resource associated with the DL-PRS Resource Set of the TRP relative to the dl-PRS-ResourceSetARP location. If this field is absent, the antenna reference point location of this DL-PRS Resource coincides with the dl-PRS-ResourceSetARP location.
- 	associated-dl-PRS-ID: This field specifies the dl-PRS-ID of the associated TRP from which the trp-location information is adopted. This field is not present if the field trp-Location is provided.
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