
3GPP TSG-RAN WG2 Meeting#116bis-e		       					   R2-2201004
Electronic, 17th - 25th January 2022		  	 	             
 
Source: 			ZTE corporation, Sanechips
Title: 	Leftover issues in CHO and measurements
[bookmark: Source]Agenda item:		8.10.3.3
[bookmark: DocumentFor]Document for: 	Discussion and Decision
1. Introduction
In this paper, we share some understanding on the leftover issues of the CHO and measurements.
2. [bookmark: _Toc12718547]Discussion
2.1. Location based measurement and CHO
The following agreements have been made at RAN2#114e [1] and 115e [2] on location based CHO:
The location in location-based CHO execution triggering for NTN describes the distance between the UE and the reference location of the cell (serving cell or the target cell). FFS what the reference location of the cell is (e.g cell center or other) and how this is provided to the UE
The following event is supported: condEvent L4: Distance between UE and the PCell’s reference location becomes larger than absolute threshold1 AND the distance between UE and the Conditional reconfiguration candidate becomes shorter than absolute threshold2.FFS other options
Specify hysteresis and time to trigger for the location event for RRM and CHO.
We understand the similar event should also be defined for location based RRM, which is also consistent with the common understanding. Thus, we suggest to make it a formal agreement.
Proposal 1a: eventD1: Distance between UE and the PCell’s reference location becomes larger than absolute threshold1 AND the distance between UE and the Neighbor becomes shorter than absolute threshold2 is supported for triggering of a measurement reporting event in NTN.
Proposal 1b: The reference location of the PCell and Neighbor should be provided to UE.
The first version of the ASN.1 has been given in the running CR discussion.
	condEventLD1-r17							SEQUENCE {
            distanceThresFromReference1-r17                  TypeFFS,
            distanceThresFromReference2-r17                  TypeFFS,
            referenceLocation1-r17                           ReferenceLocation-r17,        
            referenceLocation2-r17                           ReferenceLocation-r17   
            hysteresis-r17                                  HysteresisLocation-r17,
            timeToTrigger-r17                               TimeToTrigger
	    }
An example of the existing CHO event is also given below for comparison:
        condEventA5                      SEQUENCE {
            a5-Threshold1                    MeasTriggerQuantity,
            a5-Threshold2                    MeasTriggerQuantity,
            hysteresis                       Hysteresis,
            timeToTrigger                    TimeToTrigger
        },
To be more consistent with the existing structure when configure the CHO event, we suggest to introduce a new measurement quantity, referring to the distance between UE and the reference location, and use the following structure to configure the location based CHO event.
	condEventD1-r17							SEQUENCE {
            l1-Threshold1-r17                MeasTriggerQuantity-v17xy,
            l1-Threshold2-r17                MeasTriggerQuantity-v17xy,
            referenceLocation1-r17           ReferenceLocation-r17,        
            referenceLocation2-r17           ReferenceLocation-r17   
            hysteresis                       HysteresisLocation-r17,
            timeToTrigger                    TimeToTrigger
	    }
MeasTriggerQuantity-v17xy ::=                SEQUENCE {
    distanceToReferenceLocation                     FFS
}
Proposal 2: A new measurement quantity refers to the distance to the reference location, i.e. the cell centre, should be introduced.
The ASN.1 of the reference location can reuse the EllipsoidPointWithAltitude field of UE location report for MDT as the latitude, longitude and altitude of a location would impact the measured distance to UE.
-- ASN1START
EllipsoidPointWithAltitude ::= SEQUENCE {
	latitudeSign				ENUMERATED {north, south},
	degreesLatitude				INTEGER (0..8388607),			-- 23 bit field
	degreesLongitude			INTEGER (-8388608..8388607),	-- 24 bit field
	altitudeDirection			ENUMERATED {height, depth},
	altitude					INTEGER (0..32767)				-- 15 bit field
}
-- ASN1STOP
Proposal 3: The following ASN.1 is used to express the reference location of the serving cell/PCell and the candidate target cell/Neighbour.
-- ASN1START
ReferenceLocation-r17 ::= SEQUENCE {
	latitudeSign				ENUMERATED {north, south},
	degreesLatitude			INTEGER (0..8388607),			-- 23 bit field
	degreesLongitude			INTEGER (-8388608..8388607),	-- 24 bit field
	altitudeDirection			ENUMERATED {height, depth},
	altitude					INTEGER (0..32767)				-- 15 bit field
}
-- ASN1STOP
2.2. Time based CHO
The following agreements have been agreed last meeting on time based CHO:
RAN2 adopts Option 1: UTC time + duration/timer, e.g. 00:00:01 + 40s for representing T1 and T2 for CHO time event.
The latest version of the ASN.1 and event description has been given in the running CR discussion:
		condEventT1-r17							SEQUENCE {
            t1-Threshold-r17                            INTEGER (0..549755813887),     
            duration-r17                                INTEGER (ValueFFS)       
        }
--------------------------------------------
The UE shall:
1>	consider the entering condition for this event to be satisfied when condition T1-1, as specified below, is fulfilled;
1>	consider the leaving condition for this event to be satisfied when condition T1-2, as specified below, is fulfilled; 
Inequality T1-1 (Entering condition)
[image: C:\Users\00219303\AppData\Local\Temp\ksohtml23328\wps1.jpg] 
Inequality T1-2 (Leaving condition)
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The variables in the formula are defined as follows:
Mt is the time measured at UE.
Thresh1 is the threshold parameter for this event (i.e. t1-Threshold as defined within reportConfigNR for this event).
Duration is the duration parameter for this event (i.e. duration as defined within reportConfigNR for this event).
Mt is expressed in ms.
Thresh is expressed in the same unit as Mt.
--------------------------------------------
On how to express the duration or timer in the agreement, we would like to evaluate the value range of such information. The following table has been given in TR38.821 to evaluate the HO rate. We understand this can be a start point to evaluate the value range of the duration.
Time to HO for min/max cell diameter and varying UE speed
	Cell Diameter Size (km)
	UE Speed (km/hr)
	Satellite Speed (km/s)
	Time to HO (s)

	50 (lower bound)
	+500
	7.56 (NOTE 1)
	6.49

	
	-500
	
	6.74

	
	+1200
	
	6.33

	
	- 1200
	
	6.92

	
	Neglected
	
	6.61

	1000 (upper bound)
	+500
	
	129.89

	
	-500
	
	134.75

	
	+1200
	
	126.69

	
	- 1200
	
	138.38

	
	Neglected
	
	132.28


Based on the above table, we understand the valid time of a candidate target cell vary from 6s to 133s. Considering that UE may have already been in a candidate cell when time based CHO is configured, the valid time for such cell would be even shorter than 6s. With the above consideration, we would suggest the following ASN.1 to express the duration of a candidate target cell.
		condEventT1-r17							SEQUENCE {
            t1-Threshold-r17                           INTEGER (0..549755813887),     
            duration-r17                               INTEGER (0..299)     
        }
The actual value of the duration is the field value*0.5s.
Proposal 4: The following ASN.1 for configuring the condEventT1 can be taken as a baseline:
		condEventT1-r17							SEQUENCE {
            t1-Threshold-r17                           INTEGER (0..549755813887),     
            duration-r17                               INTEGER (0..299)     
        }
The actual value of the duration is the field value*0.5s.
2.3. SMTC and gaps
· SMTC adjustment for IDLE/INACTIVE UE
Now the SMTC for IDLE/INACTIVE is provided per frequency in SIB2 for intra-frequency and SIB4 for inter-frequency case. In NTN, we have made the following agreements in the past several meeting on the SMTC configuration:
RAN2#112e:
SMTC and gap configuration in NTN are configured based on the timing of PCell.
RAN2#116e:
RAN2 assumes FL delay is known to and compensated by the network. RAN2 also assumes the UE needs to have neighbour cell ephemeris for the propagation delay estimation.
For the SMTC configuration in IDLE and INACTIVE state, we understand the above assumption also applies and NW would configure the SMTC based on the timing of the serving cell and the FL delay will be compensated by the network. 
Observation 1: For the SMTC configuration in IDLE and INACTIVE state, NW would configure the SMTC based on the timing of the serving cell and the FL delay will be compensated by the network.
By configuring one SMTC per frequency, network is able to compensate the FL delay for one neighbor satellite or multiple satellites with similar FL delay. But since the intention of SIB2/3/4 is to provide cell reselection information while UE would continuously searching for the strongest cell via reselection progress, there seems to be no need to provide a full picture of the all the neighbor satellite or cells via the system information of one cell. UE reselect from cell to cell, acquires system information from each and would draw a picture by itself.
Thus we understand one SMTC per frequency would be sufficient for IDLE/INACTIVE measurements.
Observation 2: One SMTC per frequency would be sufficient for IDLE/INACTIVE measurements in NTN.
The following agreements have been made last meeting for the SMTC adjustments in NTN for IDLE/INACTIVE UEs.
UE-based solution for SMTC adjustments in NTN is supported for IDLE/INACTIVE UEs. FFS how does the UE perform the necessary shifts in SMTC.
To allow UE to perform the necessary shifts in SMTC, UE should be provided with assistance information to derive the RTT between UE and the satellite serving the neighbor cell(s) while the FLL delay would be compensated by the network when configuring the SMTC per frequency. Thus, we understand the satellite ephemeris of the neighbor cells and the association between the neighbor satellite and cells should be provided per frequency.
Proposal 5: The satellite ephemeris of the neighbour satellites and the association between the neighbour satellite and cells should be provided per frequency to assist SMTC adjustments at UE side for IDLE/INACTVE UE.
· UE assistance information for SMTC and gap config
At RAN2#106e, the following options have been put on table on the UE assistance information for SMTC and gap configuration:
· Option 1: Propagation delay difference.
· Option 2: UE location
We agreed to decide which option to choose for NTN assistance information for SMTC/MG once SA3 feedback on user consent is received. 
SA3 has provided feedback in [4] and confirmed the need of the user content:
Depending on the local jurisdiction and its regulations, NTN specific user consent may be needed before gNB can configure the UE to report the UE location information.
SA3 is currently introducing new requirements to TS 33.501 for user consent handling. Although such requirements are generic, they may need to be complemented in order to cover the different use cases, such as, in this context, the handling of user consent for UE location information for NTNs. SA3 has not yet studied how this user consent handling can be used specifically for the NTN use case.
Option 1 would be applicable in all the cases while option 2 can only be used by UE with User consent for location report. One common solution applicable for all the cases are expected from our side thus option 1 is preferred.
Proposal 6: UE report propagation delay difference as the assistance information for SMTC and gap configuration.
3. Conclusion and proposals
With the above analysis, we have the following conclusions and proposals:
Proposal 1a: eventD1: Distance between UE and the PCell’s reference location becomes larger than absolute threshold1 AND the distance between UE and the Neighbor becomes shorter than absolute threshold2 is supported for triggering of a measurement reporting event in NTN.
Proposal 1b: The reference location of the PCell and Neighbor should be provided to UE.
Proposal 2: A new measurement quantity refers to the distance to the reference location, i.e. the cell centre, should be introduced.
Proposal 3: The following ASN.1 is used to express the reference location of the serving cell/PCell and the candidate target cell/Neighbour.
-- ASN1START
ReferenceLocation-r17 ::= SEQUENCE {
	latitudeSign				ENUMERATED {north, south},
	degreesLatitude				INTEGER (0..8388607),			-- 23 bit field
	degreesLongitude			INTEGER (-8388608..8388607),	-- 24 bit field
	altitudeDirection			ENUMERATED {height, depth},
	altitude					INTEGER (0..32767)				-- 15 bit field
}
-- ASN1STOP
Proposal 4: The following ASN.1 for configuring the condEventT1 can be taken as a baseline:
		condEventT1-r17							SEQUENCE {
            t1-Threshold-r17                           INTEGER (0..549755813887),     
            duration-r17                               INTEGER (0..299)     
        }
The actual value of the duration is the field value*0.5s.
Observation 1: For the SMTC configuration in IDLE and INACTIVE state, NW would configure the SMTC based on the timing of the serving cell and the FL delay will be compensated by the network.
Observation 2: One SMTC per frequency would be sufficient for IDLE/INACTIVE measurements in NTN.
Proposal 5: The satellite ephemeris of the neighbour satellites and the association between the neighbour satellite and cells should be provided per frequency to assist SMTC adjustments at UE side for IDLE/INACTVE UE.
Proposal 6: UE report propagation delay difference as the assistance information for SMTC and gap configuration.
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