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CB: # 1901_Pos_AccEnhs_AoA-AoZ_LS
-Proposals on how to address AoA/AoZ: 
Converge on Stg3 TPs
-Other proposals on Positioning Enhancements:
Converge on prioritized topics (eventually to be continued)
Converge on Stg3 TP where/if possible
(E/// - moderator)
To the chair’s notes
Capture the following in chair’s notes:
[bookmark: _Hlk80261068]Define a new Assistance Information for UL-AoA IE with the Expected AoA/ZoA values and their Uncertainties using a CHOICE structure.
Agree to introduce the UL-AoA assistance information IN NRPPA MEASUREMENT REQUEST message, within the TRP Measurement Request List IE
Agree to introduce the UL-AoA assistance information IN NRPPA MEASUREMENT UPDATE message, within a new TRP Measurement Update List IE (FFS)
Agree to introduce a Zenith Angle of Arrival IE to the TRP Measurement Result IE. Adding description for linear array FFS
Wait for RAN1 inputs regarding multipaths detection. 
Discuss if need of Reply LS?
No indication from gNB to LMF is needed for requesting the Expected UL AoA
For common NRPPa and F1AP changes, i.e. aspects not unique to F1, discuss if mirroring the changes to F1AP can be done at later stage when NRPPa becomes stable
[bookmark: _Hlk80261041]R3-213851 is revised in R3-214287 (Ericsson, Huawei, Nokia, Nokia Shanghai Bell, CATT, ZTE as co-source) for capturing the above green agreements.
R3-214287 to be agreed (TP for TS 38.455 BL CR)
Discussion
Support of Assistance Information for UL-AoA
In this section, we discuss about signalling support for the UL-AoA assistance information from LMF to gNB. We can observe that most proposals are aligned on the content of the assistance information, but slightly differ regarding some of the IEs’ encoding and presences. It is proposed to take the tabular from [8] copied below as baseline for this discussion and to highlight the parts that could be FFS.
[bookmark: _Toc51776056][bookmark: _Toc56773078][bookmark: _Toc64447707][bookmark: _Toc74152363]9.2.z	Assistance Information for UL Angle of Arrival
This information element contains the expected uplink Angle of Arrival.
	[bookmark: _Hlk80261952]IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Expected Azimuth Angle of Arrival
	
	1
	
	Defined as
(φAOA - ΔφAOA/2, φAOA + ΔφAOA/2)

	>Expected Azimuth Angle of Arrival Value
	M
	
	INTEGER(0..3599)
	φAOA component of Expected Azimuth AoA

	>Expected Azimuth Angle of Arrival Uncertainty Range
	M
	
	INTEGER(0..3599)
	ΔφAOA component of Expected Azimuth AoA

	Expected Zenith Angle of Arrival
	
	0..1
	
	Defined as
(θZOA – ΔθZOA/2, θZOA + ΔθZOA/2)

	>Expected Zenith Angle of Arrival Value
	M
	
	INTEGER(0..1799)
	θZOA component of Expected Zenith AoA

	>Expected Zenith Angle of Arrival Uncertainty Range
	M
	
	INTEGER(0..1799)
	ΔθZOA component of Expected Zenith AoA

	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)
	



3.1.1. Companies are invited to share their views on the above encoding and comment, if needed.
	Company
	Comment

	Nokia
	To support also linear array, the Expected Azimuth Angle of Arrival can be made optional (i.e. Range 0..1).

	[bookmark: OLE_LINK17]Huawei
	OK for the encoding, accepted that the Expected Azimuth Angle of Arrival should also be Optional, just to not exclude the case that the LMF may recommend an expected Zenith AoA only.

	Ericsson
	If we follow Nokia’s proposal to support linear array and making the Expected Azimuth AoA optional, then we’ll have the risk of sending an empty IE! This is not a good design and at least one IE must be mandatory present. An alternative can be to define a second “Assistance Information for Linear Array AoA” IE

	ZTE
	Agree with E/// to define a second IE for expected Zenith AoA only. 

	Qualcomm
	In Rel-17, AoA may be Azimuth only or Zenith only, so agree with Huawei’s comment. We do have other places in the protocol where everything is optional, but ok to see if signalling can be somehow improved.

	Nokia2
	We do not see any issue with Expected UL Angle of Arrival having only optional IEs, such structure already exists in other places.  Also, having separate IEs is not without risk – for example, what happens if both IEs are included (e.g. if first IE contains only Azimuth and second IE contains only Zenith, what does this mean?).  If companies believe it important to avoid having only optional IEs, then an alternative could be a CHOICE structure.

	CATT
	Why can’t RAN3 adopt a choice type? As our paper proposed.

	Moderator’s proposal: define the Assistance Information for UL-AoA with expected AoA/ZoA values and their uncertainties using a CHOICE structure.



Almost all companies are proposing to add this assistance information in the NRPPA MEASUREMENT REQUEST message, within the TRP Measurement Request List IE. Additionally, it has been proposed to add it also:
1. As part of the TRP Measurement result IE in the NRPPA MEASUREMENT RESPONSE message (as a measurement list), for when multiple UL AoA solutions have been identified by gNB (gNB-DUs) [6]
2. In the NRPPa MEASUREMENT UPDATE message for updating the expected UL AoA/ZoA and uncertainty window. [9]
3.1.2 Companies are invited to share their views on the above additional messages impacts and comment, if needed.
	Company
	Comment

	Nokia
	We agree that the Expected UL AoA IE should be added within the TRP Measurement Request List IE.
Regarding proposal #1, it is unclear what is meant by “multiple UL AoA solutions” (i.e. what does “solutions” refer to?) and whether this is related to a particular RAN1 or RAN2 decision? Is this related to multi-path?
Regarding proposal #2, it seems reasonable to allow updating of the Expected UL AoA.

	Huawei
	For the additional two proposals,
1. It may not be necessary. The “Measurement Quality” IE has already provided the uncertainty of the measurement results. Also, the measurement results for muti-path has been discussing in RAN1 and it is better to wait for RAN1 agreements.
2. Agree that the Measurement Update message would be able to update the assistance information.

	Ericsson
	Ok to wait for RAN1’s inputs on multi-paths.
For #2 based on what input he LMF would update the AoA assistance data in the measurement message?


	ZTE
	Agree to add assistance information above in the NRPPA MEASUREMENT REQUEST message.
P1: Prefer to wait for RAN1 agreements.
P2: Also fine for us to add assistance information into the NRPPA MEASUREMENT UPDATE message.

	Qualcomm
	P1: ok to wait further
P2: in principle seems ok, but would like to clarify when this is expected to be needed

	CATT
	Support #2.  LMF may update the assistance information according to the latest position judgment of UE. e.g, The first estimate can be based on the cell range, the second estimate can be based on the previous position results, and so on.

	Moderator’s comments: 
1) Agree to introduce the UL-AoA assistance information IN NRPPA MEASUREMENT REQUEST message, within the TRP Measurement Request List IE
2) Agree to introduce the UL-AoA assistance information IN NRPPA MEASUREMENT UPDATE message, within a new TRP Measurement Update List (FFS)
3) Fait further on RAN1 inputs regarding multipaths detection



Furthermore, it has been proposed that the gNB can signal its requirement for the expected AoA/ZoA and uncertainty window information towards the LMF [6], whereas it has been proposed in [9] that such signalling is not needed.

3.1.3 Companies are invited to comment if such indication from gNB to LMF for UL AoA assistance information is needed or not.
	Company
	Yes/no
	Comment

	Nokia
	No
	There seems no issue for LMF to always provide the Expected UL AoA whenever it’s available.

	Huawei
	No
	The assistance info is sent from LMF to multiple neigbouring gNBs. There might be no need for a serving gNB to send request to LMF about the assistance info. LMF would provide this information if it has, but not being requested to.

	Ericsson
	
	The assistance data for UL AoA should be optional with criticality ignore

	ZTE
	No
	Not sure there is necessary for gNB to request the assistance information toward LMF.

	Qualcomm
	No
	This is essentially the same functionality as for the existing Search Window Information (Expected Propagation Delay; Delay Uncertainty (9.2.26)). The LMF can provide it when available.

	CATT
	No
	

	Moderator’s comment: No indication from gNB to LMF is needed for requesting the Expected UL AoA



Another aspect related to UL-AoA is the support of linear array UL AoA where only ZoA is present. This has been touched upon in last meeting and proposed in this one in [6] and []. Taking the proposed encoding from [14] copied below, it is proposed to discuss on the name and encoding of this new measurement to be reported from gNB.
9.2.a	UL Angle of Arrival linear array
This information element contains the uplink Angle of Arrival linear array 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
	
	1
	
	

	>Alpha
	M
	
	INTEGER (0..3599)
	

	>Beta
	M
	
	INTEGER (0..3599)
	

	>Gamma
	M
	
	INTEGER (0..3599)
	



3.1.4 Companies are invited to comment on the encoding of the above IE and whether it can be added to the TRP Measurement Result IE 
	Company
	Comment

	Nokia
	Agree, the IE can be added to the TRP Measurement Result IE.
However, there is no need to introduce a new codepoint for it in the TRP Measurement Quantities IE in the MEAUREMENT REQUEST (the existing UL-AoA codepoint is sufficient).

	HW
	Yes, RAN3 needs to adopt the RAN1 agreements, as RAN1 did not discuss this in May meeting and there would be no LS for this. 

	Ericsson
	Agree with Nokia

	ZTE
	Agree

	Qualcomm
	Looks generally O.K. The problem is that the existing UL Angle of Arrival IE 9.2.38 has azimuth mandatory, and zenith optional. Since there is now the requirement to report zenith only (for linear array), a new IE seem needed. 
However, we should keep it general and call it what it is: "Zenith Angle of Arrival" as linear array may not be the only use case. e.g., a LMF may be interested in Zenith only, e.g., in case only altitude is of interest.

	CATT
	Agree.
Besides, adding a description: “the z-axis of LCS is defined along the linear array axis” makes it easier to understand, if possible.

	Moderator’s comment: Agree to introduce a Zenith Angle of Arrival to the TRP Measurement Result IE. Adding description for linear array FFS



· Proposal: TPs to be merged [TBD]

F1AP BLCR endorsement 
3.2.1 Can the F1 CR in [13] be endorsed as it is for baseline, or after incorporating the agreed F1AP TPs?
	Company
	Comment

	Huawei
	Agree

	Qualcomm
	Looks ok

	
	

	
	

	
	



3.2.2 Another other comments regarding the ways of working for NRPPa and F1AP impacts in this meeting, whether we should do parallel work as much as possible or give the priority to NRPPa first.
	Company
	Comment

	Nokia
	[bookmark: OLE_LINK25]Our preference is to give NRPPa priority, and then align F1AP at a later stage. At this point F1AP is simply mirroring the NRPPa changes, so there isn’t much value to maintain both BL CRs in parallel until the NRPPa tabular becomes more stable.

	Huawei
	We think we need do parallel work as much as possible, otherwise we need to repeat the work of discussing the enhancement for each function in F1AP, e.g. messages, name, wording, and encoding.

	Ericsson
	We also prefer to avoid doing cross maintenance work in both NRPPa and F1AP. We can leave the F1AP mirror changes to be handled at the end of the WI by the assigned BL CR rapporteur

	Qualcomm
	Our preference is similar to Nokia’s. This would mean “follow at a distance”, i.e. only do fully stable work in F1 – apart from aspects that are clearly different and unique to F1.

	CATT
	No strong opinion.

	Moderator’s proposal: for common NRPPa and F1AP changes, i.e. aspects not unique to F1, mirroring the changes to F1AP can be done at later stage when NRPPa is stable



· Proposal : agree to endorse CR revision in R3-21xxxx [TBD]

Other positioning enhancements (best effort)
Some positioning enhancements have been proposed in [14]. 
1. The serving RAN to provide neighbouring information to LMF 
2. Support the source gNB to send a cell ID to the LMF to support the positioning service continuity after the UE handover. (note from moderator: the same proposal is in 19.2.2) 
3. Support gNB to send the TRP information change notification to the LMF 
4. 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.
Companies are invited to provide comments, if found needed.

	Company
	Comment

	Huawei
	1. The neighbour cell information is necessary. The enhancement is related to the accuracy and latency.
2. The LMF need to know the cell information after UE mobility.
3. It will impact the service of all UEs in multiple cells, if the wrong TRP information is used.
4. This enhancement is related to the accuracy enhancement of the UE positioning, especially when indoor positioning is widely deployed.

	Qualcomm
	1. LMF can collect information of all desired TRPs. No need for serving RAN to collect neighbouring information. 
2. It depends on which cell ID is sent to the LMF. But generally agree, mobility seem to require enhancements. The LMF should get the information of the new cell ID. The old cell ID should be known by the LMF anyhow. 
3. Not sure if this is needed. LMF can request TRP information when needed.  
4. Not sure if this is needed. Could be OAM if desired.

	Moderator’s comment: mobility proposals with Inactive to go in the corresponding agenda item
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