Page 4
Draft prETS 300 ???: Month YYYY
[bookmark: _GoBack]3GPP TSG-RAN WG2 #110e	R2-2006013
Online, June 01 – 12, 2020

Agenda Item:	6.8.2.3
Source:	Ericsson
Title:	Structure of UE-based beam information assistance data (Extension to email discussion 949)
Document for:	Discussion, Decision

1	Introduction
This extension relates to the document [2] that summarized the following email discussion [1]:
[Post109bis-e][949][POS] Structure of UE-based assistance data (Ericsson)
      Scope: Discuss the structure of UE-based assistance data and determine if changes are needed to minimise repetition of information.
      Intended outcome: Report to next meeting
      Deadline:  Long

[bookmark: _Hlk41489370]The email discussion has focused on different means to reduce the size of the assistance data to support UE-based positioning – something that is very important to ensure that signalling size does not become a bottleneck and therefore a hindrance for implementation.
The discussion concentrated on the benefits of introducing an optional associated TRP ID in the TRP location info, TRP beam info and TRP RTD info. If defined, the corresponding assistance data of the TRP is not defined completely, but instead the information of the associated TRP is used. This means that when several TRPs have the same assistance data, the information does not need to be repeated.
For location info, there is also already the possibility to provide relative location information in relation of a reference point in order to save message size. In this contribution we provide details and text proposals to support relative descriptions also for beam information. This means that in deployments where the same beam configuration at several sites and sectors by with different antenna orientation, the beam information only needs to be provided once, and instead the relative rotation angles can be provided to the other sites and sectors. The nice thing is that this can be fixed by specifying how existing fields shall be used in different cases.  
2. 	Discussion
During the email discussion [2], it was argued by one company the beam information can be the same for two different TRPs even when they are not at the same physical location. In fact, it can be the same for two different TRPs even if they are with different orientation. For example, the FR2 IOO scenario in 3GPP with 12 3-sector sites could be represented by 36 antenna panels, where a panel is capable of realizing a number of beams, each corresponding to a DL-PRS resource. These 36 TRPs could be represented by the same beam information subject to per TRP beam transformations using the optional LCS-GCS translation parameters.  This would reduce the message size considerably, from the 1477 bytes in [3] when full beam information is provided per TRP, to less than 150 bytes when the full beam information is provided for one TRP and only a reference to an associated TRP and a LCS-GCS-translation parameter IE is provide for the remaining TRPs.
All relevant fields for supporting beam information by association and re-orientation are already present.
Significant reduction in message size by orders of magnitude can the realized via beam information by association and re-orientation


NR-DL-PRS-BeamInfo-r16 ::= SEQUENCE {
	trp-id-r16							TRP-ID-r16,
	associatedTRP-ID-r16				INTEGER (0..255)					OPTIONAL,
	lcs-gcs-translation-parameter-r16	LCS-GCS-Translation-Parameter-r16	OPTIONAL,	-- Need OP
	dl-prs-BeamInfoSet-r16				DL-PRS-BeamInfoSet-r16				OPTIONAL,
	...
}
Figure 1. ASN.1 for beam information per TRP from [2] 
Figure 1 provides the ASN.1 for the beam information as discussed in [2]. There are two fields that control the beam information by association and re-orientation, the associatedTRP-ID and the lcs-gcs-translation-parameter, which both are optional. Thus, there are four possible combinations, depending on their presence or not:
1. Neither associatedTRP-ID nor lcs-gcs-translation-parameter are provided. In this case, the azimuth and elevation angles are provided in a GCS by the dl-prs-BeamInfoSet field.
2. Only lcs-gcs-translation-parameter and not associatedTRP-ID is provided. In this case, the azimuth and elevation angles are provided in a LCS by the dl-prs-BeamInfoSet field and translated to GCS via the translation parameters
3. Only associatedTRP-ID and not lcs-gcs-translation-parameter is provided, and not the dl-prs-BeamInfoSet field. This is the by association representation, where exactly the same beam information as defined for the associated TRP shall be considered.
4. Both associatedTRP-ID and lcs-gcs-translation-parameter are provided and not the dl-prs-BeamInfoSet field. This is the relative representation of beam information, where the beam information of the associated TRP is considered as provided in an LCS and translated to GCS via the translation parameters. 

In the example with 36 identical antenna panels at the TRPs but deployed with different orientation. The first sector is denoted T1 and TRP T1 is provided with full beam information with all beams and beam sets. A second sector at the same site is denoted T2, and TRP T2 is provided with  an associated TRP ID = T1 referring to the TRP T1, and a set of LCS to GCS translation parameters with alpha = 120 degrees, beta and gamma 0 degrees to define a 120 degree rotation in the horizontal plane. The third sector at the same site is denoted T3, and TRP T3 is configured with an associated TRP ID = T1 referring to the TRP T1, and a set of LCS to GCS translation parameters with alpha = 240 degrees, beta and gamma 0 degrees to define a 240 degree rotation in the horizontal plane. The rest of the TRPs in 3GPP FR2 IOO can either be represented by association to TRP T1 without LCS to GCS translation parameters, or represented as TRP T2 or TRP T3 above, but none of them, except the first one, needs to be associated to the full beam information. 
The corresponding fields could be described in the following way. Note that by being specific in the field descriptions, it is possible to support beam information by association and re-orientation by using the already discussed fields associatedTRP-ID and lcs-gcs-translation-parameter.
	NR-DL-PRS-Beam-Info field descriptions

	trp-id
This field provides an identity of the TRP.

	associatedTRP-ID
This field specifies the TRP-ID of the associated TRP from which the beam information is adopted. The beam information from the associated TRP is considered to be in GCS if the lcs-gcs-translation-parameter field is not provided, and to be in LCS if the lcs-gcs-translation-parameter field is provided. If the field is omitted, the beam information is provided via the dl-prs-BeamInfoSet field.

	lcs-gcs-translation-parameter
This field provides the angles α (bearing angle), β (downtilt angle) and γ (slant angle) for the translation of a Local Coordinate System (LCS) to a Global Coordinate System (GCS) as defined in TR 38.901 [44]. If this field is absent, the azimuthdl-PRS-Azimuth and elevationdl-PRS-Elevation angles, or the beam information of the associated TRP, are provided in a GCS.



[bookmark: _Toc41490639]Introduce support for beam information by association and re-orientation in LPP
[bookmark: _Toc41490640]RAN2 to agree to the text proposal in Annex A1.


3. 	Conclusion
In the discussion in Section 2, we made the following observations:
Observation 1	An Observation with automatic numbering. Assign this type by pressing Alt-O. A list of all Observations can be found in the Conclusion section.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Introduce support for beam information by association and re-orientation in LPP
Proposal 2	RAN2 to agree to the text proposal in Annex A1.
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Annex A1, Text proposal to 3GPP TS 37.355 for for efficient representation of UEB AD for beam information
6.4.3	Common NR Positioning Information Elements
6.4.3.1	Common NR assistance data Information Elements
 […]
[bookmark: _Toc37680856][bookmark: _Toc37680857][bookmark: _Toc37680858][bookmark: _Toc37680859]–	NR-DL-PRS-BeamInfo
The IE NR-DL-PRS-BeamInfo is used by the location server to provide spatial direction information of the DL-PRS Resources.
-- ASN1START

NR-DL-PRS-BeamInfo-r16 ::= SEQUENCE (SIZE (1..4)) OF NR-DL-PRS-BeamInfoPerFreqLayer-r16

NR-DL-PRS-BeamInfoPerFreqLayer-r16 ::= SEQUENCE (SIZE (1..64)) OF NR-DL-PRS-BeamInfo-r16

[bookmark: _Hlk41480333]NR-DL-PRS-BeamInfo-r16 ::= SEQUENCE {
	trp-id-r16							TRP-ID-r16,
	associatedTRP-ID-r16				INTEGER (0..255)					OPTIONAL,
	lcs-gcs-translation-parameter-r16	LCS-GCS-Translation-Parameter-r16	OPTIONAL,	-- Need OP
	dl-prs-BeamInfoSet-r16				DL-PRS-BeamInfoSet-r16				OPTIONAL,
	...
}

DL-PRS-BeamInfoSet-r16 ::= SEQUENCE (SIZE(1..2)) OF DL-PRS-BeamInfoResourceSet-r16

DL-PRS-BeamInfoResourceSet-r16 ::= SEQUENCE (SIZE(1..64)) OF DL-PRS-BeamInfoElement-r16

DL-PRS-BeamInfoElement-r16 ::= SEQUENCE {
	dl-PRS-Azimuth-r16				INTEGER (0..359),
	dl-PRS-Azimuth-fine-r16			INTEGER (0..9),					OPTIONAL, 	-- Need ON
	dl-PRS-Elevation-r16			INTEGER (0..180)				OPTIONAL,	-- Need ON
	dl-PRS-Elevation-fine-r16		INTEGER (0..9)					OPTIONAL, 	-- Need ON
	...
}

LCS-GCS-Translation-Parameter-r16 ::= SEQUENCE {
	alpha-r16						INTEGER (0..359),
    alpha-fine-r16                  INTEGER (0..9),      OPTIONAL,	-- Cond AzElFine
	beta-r16						INTEGER (0..359),
    beta-fine-r16                   INTEGER (0..9)       OPTIONAL,	-- Cond AzElFine
	gamma-r16						INTEGER (0..359),
    gamma-fine-r16                  INTEGER (0..9)       OPTIONAL, 	-- Cond AzElFine
	...
}

-- ASN1STOP

	Conditional presence
	Explanation

	AzElFine
	The field is mandatory present if dl-PRS-Azimuth-fine or dl-PRS-Elevation-fine are present; otherwise it is not present.



	NR-DL-PRS-Beam-Info field descriptions

	trp-id
This field provides an identity of the TRP.

	associatedTRP-ID
This field specifies the TRP-ID of the associated TRP from which the beam information is adopted. The beam information from the associated TRP is considered to be in GCS if the lcs-gcs-translation-parameter field is not provided, and to be in LCS if the lcs-gcs-translation-parameter field is provided. If the field is omitted, the beam information is provided via the dl-prs-BeamInfoSet field.

	lcs-gcs-translation-parameter
This field provides the angles α (bearing angle), β (downtilt angle) and γ (slant angle) for the translation of a Local Coordinate System (LCS) to a Global Coordinate System (GCS) as defined in TR 38.901 [44]. If this field is absent, the azimuthdl-PRS-Azimuth and elevationdl-PRS-Elevation angles, or the beam information of the associated TRP, are provided in a GCS.

	dl-prs-BeamInfoSet
This field provides the DL-PRS beam information for each DL-PRS Resource of the DL-PRS Resource Set associated with this TRP.

	dl-PRS-Azimuth
This field specifies the azimuth angle of the boresight direction in which the DL-PRS Resources associated with this DL-PRS Resource ID in the DL-PRS Resource Set are transmitted.
For a Global Coordinate System (GCS), the azimuth angle is measured counter-clockwise from geographical North.
For a Local Coordinate System (LCS), the azimuth angle is measured measured counter-clockwise from the x-axis of the LCS.
Scale factor 1 degrees; range 0 to 359 degrees.

	dl-PRS-Azimuth-fine
This field provides finer granularity for the dl-PRS-Azimuth. 
The total azimuth angle of the boresight direction is given by dl-PRS-Azimuth + dl-PRS-Azimuth-fine.
Scale factor 0.1 degrees; range 0 to 0.9 degrees.

	dl-PRS-Elevation
This field specifies the elevation angle of the boresight direction in which the DL-PRS Resources associated with this DL-PRS Resource ID in the DL-PRS Resource Set are transmitted.
For a Global Coordinate System (GCS), the elevation angle is measured relative to zenith and positive to the horizontal direction (elevation 0 deg. points to zenith, 90 deg to the horizon).
For a Local Coordinate System (LCS), the elevation angle is measured relative to the z-axis of the LCS (elevation 0 deg. points to the z-axis, 90 deg to the x-y plane).
Scale factor 1 degrees; range 0 to 180 degrees.

	dl-PRS-Elevation-fine
This field provides finer granularity for the dl-PRS-Elevation. 
The total elevation angle of the boresight direction is given by dl-PRS-Elevation + dl-PRS-Elevation-fine.
Scale factor 0.1 degrees; range 0 to 0.9 degrees.

	alpha
This field specifies the bearing angle α for the translation of the LCS to a GCS as defined in TR 38.901 [44].
Scale factor 1 degrees; range 0 to 359 degrees.

	alpha-fine
This field provides finer granularity for the alpha.
The total bearing angle α is given by alpha + alpha-fine.
Scale factor 0.1 degrees; range 0 to 0.9 degrees.

	beta
This field specifies the downtilts angle β for the translation of the LCS to a GCS as defined in TR 38.901 [44].
Scale factor 1 degrees; range 0 to 359 degrees.

	beta-fine
This field provides finer granularity for the beta.
The total downtilt angle β is given by beta + beta-fine.
Scale factor 0.1 degrees; range 0 to 0.9 degrees.

	gamma
This field specifies the slant angle γ for the translation of the LCS to a GCS as defined in TR 38.901 [44].
Scale factor 1 degrees; range 0 to 359 degrees.

	gamma-fine
This field provides finer granularity for the gamma.
The total slant angle γ is given by gamma + gamma-fine.
Scale factor 0.1 degrees; range 0 to 0.9 degrees.
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