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1	Introduction
Throughout the entire Rel-18 NR_UAV work item the agreements were stored in the Annex of the running Stage-2 CR. As now the Rel-18 specification is available, those agreements have been pulled out from the CR and submitted for reference in a separate document.
2	NR_UAV RAN2 agreements
At RAN2#119 (August 2022) the following UAV-related agreements have been made [1]:
	Agreements
1	Use LTE principle as a baseline, introduce similar event H1 (aerial UE height become higher than threshold) and H2 (aerial UE height become lower than threshold.  FFS if further NR enhancements are needed.  FFS study scaling of RRM parameters (e.g. which parameters and what is the purpose/benefit of the scaling and how)
FFS how to limit excessive measurements and measurement reporting 
FFS if user consent is needed for location reporting in CONNECTED
FFS study the vertical movement and associated mobility for UAV UEs
2	Rel-18 NR supports reporting of UAV UE’s height, location and velocity. It is for further study what accuracy and reporting mechanisms are required and if further enhancements are needed.  
3	As in LTE, flight path plan reporting will be introduced.  Location list of waypoints (3D location information) and timestamp is adopted as the basic content of flight path report.  FFS if timestamp is mandatory or optional for NR.  FFS if further enhancements are needed
4	Introduce similar functionality to LTE (numberofTriggeringCells).  FFS whether numberoftriggerbeams for NR is required or other enhancements.  FFS study how to avoid sending the measurement reports mainly due to reportOnLeave.



At RAN2#119bis (October 2022) the following UAV-related agreements have been made [2]:
	Agreements:
1. The time information reported as part of flight path plan is optional. UE includes time info, if configured by the network and available at the UE.  FFS on flight path details (waypoints and what is time information). 
2. Allow the flight path to be updated.  FFS on the details. 
3. FFS on reporting format and initial flight path reporting (i.e. what information to report and how) – next meeting 
4. Continue to study height-depending scaling, triggering and combinations
5. As in LTE, as a baseline, events A3, A4 and A5 can be configured with the configured number of cells(numberofTriggeringCells)




At RAN2#120 (November 2022) the following UAV-related agreements have been made [3]:
	Agreements:
1. A waypoint is a planned location for the UE along the flight path and is described via the existing parameter type LocationCoordinates defined in TS 37.355.
2. A timestamp provides the UTC time associated with estimated time of arrival to a waypoint as baseline.  FFS on granularity 
3. No requirements are placed on spatial distribution of waypoints
4. A UE indicates whether flight plan information is available within the RRCReconfigurationComplete, RRCReestablishmentComplete, RRCResumeComplete, or RRCSetupComplete message.   Flight path reporting uses at the UE Information request/response procedure as baseline.
5. UE indicates to the network a new flight path is available in the UE (whether it is initial or update). Then, reuse the normal request/response procedure of flight path report.  
6. UAI message can also be used to indicate the UE has flight path availability. 
7. FFS whether and what triggering conditions are specified for flight update.  FFS The maximum number of waypoints within flight path plan is left FFS.



At RAN2#121 (February 2023) the following UAV-related agreements have been made [4]:
	Agreements:
1. When event H1 or H2 triggers, the content of the measurement report is configurable by the network (i.e. it can contain UAV UEs height, location information and/or RSRP/RSRQ measurement results). FFS whether UAV UE’s height is mandatorily reported and which parameter/IE is used for height reporting. 
2. Joint use of height-dependent condition and RSRP/RSRQ/SINR-based condition for measurement report triggering is supported in NR Rel-18 UAV.   The combination of existing events will be used
3. Height-dependent parameter scaling is not supported as a part of Rel-18 NR
4. Do not extend the Number of triggering cells mechanism to apply to the inter-RAT scenario, i.e. event B1 and B2 triggering
5. Do not restrict the applicability of Number of triggering cells mechanism to FR1 only. In other words, the Number of triggering cells mechanism is applicable to FR1 and FR2 (up to network configuration).  
6. The UE shall not ignore or bypass the Number of triggering cells mechanism, once configured.
7. Do not introduce the use of a “numberOfTriggeringBeams” mechanism.
8. Do not introduce an alternative mechanism to the Number of triggering cells mechanism. 
9. Do not introduce an additional mechanism based on Number of changed cells. 
10. For the purpose of interference control (i.e. for number of trigger cells), do not introduce a prohibit timer mechanism. 
11. Report on leave is not triggered by a cell that was not previously included in the measurement report for the number of triggering cell. 
12. -	PC5-U is used to support BRID for UAV
13. -	Support both in-coverage and out-of-coverage scenarios
14. -	Mode 2 will be supported.  FFS whether further mode 1 will be supported.  
15. -	FFS whether separate pools are needed 
16. -	FFS whether current configurations can support UAV requirements  



At RAN2#121bis (April 2023) the following UAV-related agreements have been made [5]:
	Agreements
1.	Height-dependent more-than-one configurations is supported on parameter/field level (i.e. different fields/values within the same MO) where different values (or value ranges) of the parameter/field applies to different height or height range.
2.	For MO configuration parameters: at least the following will have ability to be configured with height-dependent more-than-one configurations/values, each for a specific height region: SSB-ToMeasure. Details on how to specify is FFS.    FFS on UE behavior on L1 and L3 measurement.  
3.	 For MR configuration parameters: at least the following will have ability to be configured with height-dependent more-than-one configurations/values, each for a specific height region: Event A4 threshold and numberoftriggeringcells.  Details on how to specify is FFS (i.e. maybe it can be achieved by combination of events).   
4.	When height-dependent more-than-one configurations are provided, UE applies the new value once it moves to new height (or height range) similar to the case of RRC reconfiguration. Need Codes, field descriptions, etc. as in legacy specifications apply
5.	If a height-specific value is not explicitly configured for certain height, whether to keep using the value that was used or consider the parameter as released (i.e. parameter/value not applicable at this height) should be looked into case by case, and can be clarified by need code, field description, or procedural text as needed.   FFS details



	Agreements:
1.	Flightpath update indication in UAI is configurable by the network
2.	Maximum number of waypoints is set to 20 same as in LTE and number of waypoints is configurable by network as in LTE
3.	Flightpath information should be forwarded from source gNB to target gNB during handover. Send LS to RAN3 to check for feasibility [LS to RAN3 over email 307]
4.	As a baseline, we can consider a simple network control mechanisms (e.g. a threshold(s)) that controls triggering the flightpath update indication in UAI. FFS if new threshold or the kind of threshold(s) 
5.	As a baseline, single indication is used for both initial and updated flightpath available (i.e. same flag is used for initial and updated flight path indication.  FFS if further differentiation is needed if we decide to have delta signaling



	Agreements:
1.	DAA can be supported using the same framework as used for BRID transmission over the LTE and NR PC5 interface, without any specific enhancements. 
2.	LTE PC5 Mode-4 resource allocation is supported, and LTE PC5 Mode-3 is not supported 
3.	NR PC5 mode-1 is not supported 
4.	For LTE PC5, we will follow the NR PC5 framework agreements, unless explicitly identified e.g. a strong technical reason
5.	RAN2 assumes that BRID and DAA services will be delivered on a frequency designated by regulators
6.	As a baseline, we will use the existing V2X QoS framework.  FFS whether different resource pools are needed for UAV services  
7.	No further enhancement on PC5 range for A2X broadcast services will be pursued in this release
8.	We will not investigate interference for BRID and DAA broadcast
9.	Send an LS to SA2 to:
a.	inform them as a result of RAN Plenary decision to re-use BRID RAN2 will only support PC5 broadcast for deconfliction in RAN in release 18.
b.	ask SA2 whether BRID and DAA broadcast over LTE and NR PC5 requires new QoS requirements and parameters not supported within the ranges supported for V2X



At RAN2#122 (May 2023) the following UAV-related agreements have been made [6]:
	Agreements
1.	Add height-based list of SSB-ToMeasure with corresponding height ranges and hysteresis in MeasObjectNR.  FFS on the number of height ranges 
2.	As a basic principle, if no height-specific SSB-ToMeasure is configured for a specific height region, the legacy behaviour applies.  
3.	For UE behavior on L1 and L3 measurement, it is left to UE implementation whether to keep/discard the old samples while UE moves to a new height region with a different SSB-ToMeasure value
4.	New event types will be introduced on the combination of event Ax and event Hx, at least for event A4 + event H1/H2. FFS for other event Ax + event H1/H2. FFS on details, e.g. whether to include one height threshold (H1 or H2 threshold) or a height range (both H1 and H2 threshold) in the new event, how to configure height-dependent numberOfTriggeringCells, etc.    This will be applied to all height dependent MR parameters.  
5.	Whether UE height is included when UAV specific MR is triggered is configurable by the network.
6.	We will use LTE UEheight.



	Agreements
1.	The network can configure the UE to trigger a flightpath update notification based on a configured delta time (when timestamp is configured to be reported) or distance configuration.



	Agreement:
1.	The subscription-based aerial-UE identification adopted in LTE can be taken as the baseline for NR UAV (i.e. the RAN3 endorsed CR will be captured in stage 2) .  No further NR specific enhancements will be pursued.  



At RAN2#123 (August 2023) the following UAV-related agreements have been made [7]:
	Agreements:
Measurement reporting
1.	New event type is introduced to implement both height-dependent MR configuration and combination of events
2.	The new event type includes only one of H1 or H2 thresholds.   A hysteresis for each threshold will be introduced.  A single time to trigger for the event will be introduced. Rapporteur will implement the solution and we can come back next meeting if there are technical issues.  
3.	Event combination of H1/H2 with A3, A4, A5 will be support 
4.	When the UE moves to a new height region with a different numberOfTriggeringCells value for one configured event, it is up to UE implementation whether the UE keeps the old measurement report or cellstriggeredlist
5.	At least 300m above ground level will be supported.  FFS if higher ranges can/need to be considered.  
6.	Signalling should allow the network to simultaneously configure height-based event thresholds for the whole range of possible UE heights
Flight path update/reporting 
7.	No delta signaling for updated flight path will be supported 
8.	Confirm that same indication is used for both initial and updated flightpath plan
9.	If any waypoint/timestamp has changed more than the configured threshold the UE triggers flightpath update indication.
10.	When both distance and time threshold are configured, the flightpath update can be triggered if either of those conditions are met.   No prohibit timer will be introduced



	Agreements:
1.	Unicast-based DAA can be supported in Rel-18, but only if its introduction does not require additional RAN2 work besides defining a capability (if needed)
2.	RAN2 will support (pre-) configured separate SL resource pool for BRID and DAA broadcast



At RAN2#123bis (October 2023) the following UAV-related agreements have been made [8]:
	Agreements on NS values
-	RAN2 will adopt Option2 -  Specify a new Information Element. This new IE should contain the list of NS values applicable for UAV UEs only for the considered bands. When attaching to the cell, the UAV shall then support both the list of legacy NS values (from “NR-NS-PmaxList” in SIB4), and the list of “UAV specific” NS values (from the new IE element).
-	As of now, there is no explicit UAV UE capability but we will discuss which capability will implicitly be linked to a UAV UE capability.  Tell RAN4 that we will let them know which capability they can use, once RAN2 agrees on capabilities.     



	Agreements on measurements:
-	The altitude from -420m to 1k above mt. Everest (i.e. ~10km) with 2m granularity.  
-	The maximum number of height ranges can be 8
-	Hysteresis is 1m granularity.  Value range for h1-Hysteresis, h2-Hystereris, heightHyst is 1m to 64m.
-	It is up to network implementation how to configure height range and hysteresis  
-	The height range configurations in ssb-toMeasure and AxHy are independent.
-	FFS UE behavior with respect to cell list is already clear when it switches to a new height range in either SSB to Measure or in eventAxHy (in rapporteur CR email discussion)
-	Regardless of whether the measurement object is associated with report configuration including numberOfTriggeringCells, UE measures height dependent SSBs for the current height (If any SSB-ToMeasure is not configured, UE measures all SS blocks as a legacy operation)
-	height based ssb-toMeasure configuration for IDLE/INACTIVE will not be support in Rel-18
-	Prohibit timer will not be supported
-	RSRP/RSRQ measurements will always be reported with height reporting (as currently it is mandatory)
-	Similar to all other event triggers in NR, allow reportOnLeave and timeToTrigger configuration for all newly introduced events (already captured in the running CR)



	Agreements on flight path reporting
1.	Distance and time thresholds for FP update can be (re)configured in RRCReconfiguration, but not in other messages like RRCResume, RRCSetup and RRCReestablisment.
2.	When UE moves to RRC_IDLE the thresholds for triggering FP update, if configured, are released.
3.	When the UE is in INACTIVE it is released upon RRC Connection Resume procedure (rapporteur will check where it is the best place to capture)
4.	For RRCSetupComplete and RRCResumeComplete, UE doesn't check for the threshold(s) configuration for indicating FP availability (i.e. it is always like new FP available indication).
5.	Capture in the spec that the UE can send an empty flight path to the network to indicate the flight path is no longer valid.  



	Agreements on BRID/DAA:
1.	Configure the separate resource pools one-level higher on SL-BWPPoolConfigCommon/SL-BWPPoolConfig. Adopt the TP for 38.331.
2.	Add additional flag to indicate whether the pool is for BRID, DAA, or both (check if this introduces a problem)



At RAN2#124 (November 2023) the following UAV-related agreements have been made [9]:
	Agreements on NS values
1.	NR SIB5 includes aerial specific EUTRA NS values and SIB24 includes aerial specific NR NS values
2.	Check if RAN4 if RAN2 needs to add additionaPmax-r18 in IE NR-NS-PmaxValueAerial-r18



	Agreements on UE capabilities
- Introduce a UE capability indication for NR to indicate that the UE supports Rel-18 UAV enhancements
- Define the following RAN2 capabilities (names to be discussed offline0:
- altitude-meas-r18 and make it conditionally mandatory (CY) 
- multipleCellsMeasExtension-r18 - This field defines whether the UE supports measurement reporting triggered based on a number of cells (CY)
- new capability to support AxHy that also means you support altitudeBasedNumberOfTriggeringCells  (feature) (Optional)
- altitudeBasedSSB-ToMeasure-r18   (Optional)
- for flight path reporting, we will introduce two capabilities flightPathReporting-r18 and flightPathAvailabilityIndication-r18 for UAI.  (optional)
- Understanding is that a UE that doesn’t support any frequency band that requires a aerial specific NS value, doesn’t need to implement the procedure for NS value.  FFS whether a capability need is needed.  
- sl-A2X capability, with BRID, DAA, and both granularity,  that also means that it supports dedicated A2X pools.   FFS if it is per UE or FS (as working assumption for CR we implement per UE)                        



	Agreements 
1 No new agreements or spec impact is expected to address previous FFS: UE behavior with respect to cell list is already clear when it switches to a new height range in either SSB to Measure or in eventAxHy.
2 RAN2 understands if the UE is already in the corresponding altitude range at the time of configuration, similar to legacy behavior for other events, the UE triggers measurement reporting based on the configured event after the TTT expiry (assuming everything else remaining the same). No spec impact is expected.
3 As currently captured in the running CR: Use single IE (Altitude-r18) for both configuration and reporting inline with agreement from RAN2#123. Granularity for both reporting and configuration would be 1m.
4 RAN2 understands the existing procedure “include the concerned cell(s) in the cellsTriggeredList” means adding only the cells not already in the list. Revmove related Editor’s Note. No spec change is needed.



	Agreements:
1.	altitudeHyst-r18 is not considered in the entering condition of the altitude range configured by ssb-ToMeasureAltitudeBased-r1.  
2.	the ssb-ToMeasure-r18 field in SSB-ToMeasureAltitudeBased-r18 should be optional field, and it should be clarified in field description that if the field is not configured, the UE measures on all SS blocks within the corresponding altitude range.



	Agreements
1	When multiple events are configured simultaneously, network explicitly configures whether the UAV reports all triggered measurement reports or chooses the MR configuration corresponding to the triggered event with the smallest value between the altitude of the UAV and the altitude threshold.  This flag applies for all events of the same type (Hx and AxHy) and MO (AxHy).  This will be a separate capability
2	For FlightPathUpdateTimeThr value/range is (0..16383) with 1s granularity. 
3  	For FlightPathUpdateDistanceThr value/range is (0..1023) with 5m granularity (i.e. actual value is 5x field value in meters).



	Agreements on FPP:
1.	Include FlightPathInfoReport in AS-Context within HandoverPreparationInformation (as already captured in the running CR).
2.	UE initiate transmission of UAI again to the target cell if a UAI transmission was initiated during the last 1 second before receiving the reconfigurationWithSync.  Rapporteur to check if there are spec changes.
3.	RAN2 can confirm the value zero can be configured for flightPathUpdateDistanceThr and flightPathUpdateTimeThr, and if there is any location/time change in waypoints, the UE should to indicate the flight path update when the value zero is configured
4.	Flightpath update indication can be triggered due to adding a single waypoint.
5.	Flightpath update indication can be triggered due to removal of a single future waypoint, except if it is removing an outdated waypoints



	Agreements on A2X:
1. 	Confirm that the UAV uses the dedicated resource pool for A2X service if the A2X dedicated resource pool is configured. Otherwise, the UAV can use the “normal” resource pool for A2X service.
2.	UE behaviour to select a resource pool from separately configured A2X communication resource pool i.e., sl-BWP-PoolConfigA2X or sl-BWP-PoolConfigCommonA2X can be specified in clause 5.22.1.1 of TS 38.321.
3.	Samsung will produce a running CR and propose solutions
4. 	MAC layer knows the logical channel carrying data for BRID or DAA via PQI.  Rapporteur will capture it in 38.321
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