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1	Introduction
[bookmark: _Hlk139554548]

In RAN2 123 the following agreements were made:
RAN2 assumes that a new SIB would be defined for ATG, can be revisited if there are reasons, after more progress
For ATG access, the SIB includes location information, FFS if using the format as defined in SIB19, FFS using the same format defined in NTN-Config-r17.
Include 1 bit of information in the SIB to indicate whether the UE applies Set 1 (Rel-17 HST) cell reselection requirements or Set 2 (Rel-15 NR) cell reselection requirements for inter-frequency cell reselection. 

In RAN2 123bis the following agreements were made:



Agreements
1 Reporting in symbol time unit and use two octets information (current MAC CE format with updated description for ATG)
2 New IE TAR-Config-r18 is introduced to configure threshold in the unit of symbol duration for Timing Advance report trigger
3 Add an additional bit in the new SIB that tells the UE to send the TA report when it does RA (similar to NTN)
4 For ATG, the TAR is enabled/disabled by SI, which can be provided by SI for RRC re-establishment and RRCconfiguration with synch 
5 RAN2 does not specify any BS location accuracy (e.g. via distanceThresh) but indicates just the reference location (e.g. using referenceLocation-r17 IE) to provide the approximate BS’s position for both the serving BS and neighbour BSs.  Altitude is included.
6 RAN2 enables the signalling to provide cell-specific koffset for ATG purposes.  FFS for UE specific koffset pending RAN1 input.   FFS on value ranges’ 
7 For inter-frequency cell reselections Set 1 is a default behaviour. Set 2 is applied when 1 bit information in SIB for ATG indicates this for a particular ATG cell and the entire functionality is optional.   


There was agreement in last meeting to make new “TAR-Config” IE. However, it seems that the existing TAR-Config is very general as basically it is about TA reporting and the description states it is for NTN. It seems much cleaner to extend the existing TAG-Config.
In LS from RAN4 [5] the following is described:

1. Overall Description:
In RAN4#108 meeting, RRM requirements for ATG are discussed. In order to reduce the L3 measurement delay, RAN4 agreed to introduce network assistance on neighbor ATG cells reference locations (e.g. coarse BS location) similar to NTN assistance framework. 
In addition, RAN4 agreed to introduce an optional TA reporting for ATG UE based on NTN TA reporting mechanism in order to assist network reducing GP overhead for TDD system. The coverage range of an ATG cell is up to 300 kilometers [1]. Different from NTN TA reporting, ATG TA reporting requires finer granularity, which are:
· Threshold for new TA reporting:
· Range: 1 symbol ~28symbol 
· Granularity: 1 symbol
· TA reporting: Symbol level granularity, for a coverage range up to 300 km.
Note 1: Applicable SCS are 15KHz and 30KHz.
Note 2: No new network behavior will be defined.

The WID states that cell radius up to 300 km => Round trip distance for TA = 600 km. Then we have:

 
	Parameter / Numerlogy (u)
	0
	1
	2
	3
	4

	Subcarrier Spacing (Khz)
	15
	30
	60
	120
	240

	OFDM Symbol Duration (us)
	66.67
	33.33
	16.67
	8.33
	4.17

	Cyclic Prefix Duration (us)
	4.69
	2.34
	1.17
	0.57
	0.29

	OFDM Symbol including CP (us)
	71.35
	35.68
	17.84
	8.92
	4.46



	
	
	
	
	
	
	

	
	UL SCS (kHz)
	Symbol including CP
	RT distance (m)
	#Symbols
	#TA-steps
	

	
	15
	7,14E-05
	6,00E+05
	28
	3840
	

	
	30
	3,57E-05
	6,00E+05
	56
	7680
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To support the 30kHz subcarrier spacing and up to 300km cell range, we suggest to adopt the following TP for the TAG-Config

***************************************start TP1*******************************************************************

[bookmark: _Toc146781494]–	TAR-Config
The IE TAR-Config is used to configure Timing Advance reporting in non-terrestrial networks and in ATG networks.
TAR-Config information element
-- ASN1START
-- TAG-TAR-CONFIG-START

TAR-Config-r17 ::=                      SEQUENCE {
    offsetThresholdTA-r17               ENUMERATED {ms0dot5, ms1, ms2, ms3, ms4, ms5, ms6 ,ms7, ms8, ms9, ms10, ms11, ms12,
                                                   ms13, ms14, ms15, spare13, spare12, spare11, spare10, spare9, spare8, spare7,
[bookmark: _Hlk149749037]                                                   spare6, spare5, spare4, spare3, spare2, spare1}          OPTIONAL,    -- Need R
    timingAdvanceSR-r17                 ENUMERATED {enabled}                                                OPTIONAL,    -- Need R
    ...
    [
offsetThresholdTA-ATG-r18               INTEGER (0..56)     OPTIONAL    -- Need R
   ]
}

-- TAG-TAR-CONFIG-STOP
-- ASN1STOP

	TAR-Config field descriptions

	offsetThresholdTA
Offset for TA reporting as specified in TS 38.321 [3]. Network only configures this parameter for MCG.

	offsetThresholdTA-ATG
Offset for TA reporting in symbol duration as specified in TS 38.321 [3]. Network only configures this parameter for MCG.

	timingAdvanceSR
Used to configure whether a Timing Advance report may trigger a Scheduling Request as specified in TS 38.321 [3].



***************************************endTP1*******************************************************************

1. [bookmark: _Toc149888345]RAN2 to agree TP1 for TAR-Config for ATG 


For the ATG specific SIB, we propose the following TPs



******************START TP2****************************


[bookmark: _Toc60777127][bookmark: _Toc139045449]–	SystemInformation
The SystemInformation message is used to convey one or more System Information Blocks or Positioning System Information Blocks. All the SIBs or posSIBs included are transmitted with the same periodicity.
Signalling radio bearer: N/A
RLC-SAP: TM
Logical channels: BCCH
Direction: Network to UE
SystemInformation message
-- ASN1START
-- TAG-SYSTEMINFORMATION-START

SystemInformation ::=               SEQUENCE {
    criticalExtensions                  CHOICE {
        systemInformation                   SystemInformation-IEs,
        criticalExtensionsFuture-r16    CHOICE {
            posSystemInformation-r16        PosSystemInformation-r16-IEs,
            criticalExtensionsFuture        SEQUENCE {}
        }
    }
}

SystemInformation-IEs ::=           SEQUENCE {
    sib-TypeAndInfo                     SEQUENCE (SIZE (1..maxSIB)) OF CHOICE {
        sib2                                SIB2,
        sib3                                SIB3,
        sib4                                SIB4,
        sib5                                SIB5,
        sib6                                SIB6,
        sib7                                SIB7,
        sib8                                SIB8,
        sib9                                SIB9,
        ...,
        sib10-v1610                         SIB10-r16,
        sib11-v1610                         SIB11-r16,
        sib12-v1610                         SIB12-r16,
        sib13-v1610                         SIB13-r16,
        sib14-v1610                         SIB14-r16,
        sib15-v1700                         SIB15-r17,
        sib16-v1700                         SIB16-r17,
        sib17-v1700                         SIB17-r17,
        sib18-v1700                         SIB18-r17,
        sib19-v1700                         SIB19-r17,
        sib20-v1700                         SIB20-r17,
        sib21-v1700                         SIB21-r17,
        sibxx-v1800                         SIBxx-r18
    },
    lateNonCriticalExtension            OCTET STRING                        OPTIONAL,
    nonCriticalExtension                SEQUENCE {}                         OPTIONAL
}

-- TAG-SYSTEMINFORMATION-STOP
-- ASN1STOP

*************end TP2***********************


*************start TP3***********************

–	SIBxx
SIBxx contains assistance information for air to ground access.
SIBxx information element
-- ASN1START
-- TAG-SIBxx-START

SIBxx-r18 ::= SEQUENCE {
    location-r18              ReferenceLocation-r17                           OPTIONAL,  -- Need R
    cellSpecificKoffset-r18        INTEGER(1..1023)                   OPTIONAL,  -- Need R
    enhancedCellSelection-r18 ENUMERATED {true}            OPTIONAL,  -- Need R
    ta-Report-r17                  ENUMERATED {enabled}               OPTIONAL,  -- Need R

    ...

}


-- TAG-SIBxx-STOP
-- ASN1STOP

	SIBxx field descriptions

	location
This field provides reference location of the ground station.

	cellSpecificKoffset
Scheduling offset used for the timing relationships that are modified for ATG, following the definitions for NTN (see TS 38.213 [13]). The unit of the field K_offset is number of slots for a given subcarrier spacing of 15 kHz. If the field is absent UE assumes value 0.

	enhancedCellSelection 
If the field is set to true and UE supports [idle mode inter-frequency measurement enhancement], the UE shall apply the enhanced inter-frequency RRM requirements on the inter-frequency carrier to support ATG in RRC_IDLE/RRC_INACTIVE as specified in TS 38.133 [14].

	ta-Report
When this field is included in SIBxx, it indicates reporting of timing advance is enabled during Random Access due to RRC connection establishment or RRC connection resume, and during RRC connection reestablishment. When this field is included in ServingCellConfigCommon within dedicated signalling, it indicates TA reporting is enabled during Random Access due to reconfiguration with sync (see TS 38.321 [3], clause 5.4.8).

	





*************end TP3***********************




1. [bookmark: _Toc149888346]Adopt TP2 and TP3 as baseline for new ATG SIB
1. [bookmark: _Toc149888347]Inform RAN4 about RAN2 agreements on ATG SIB and the content.

Conclusion

Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN2 to agree TP1 for TAR-Config for ATG
Proposal 2	Adopt TP2 and TP3 as baseline for new ATG SIB
Proposal 3	Inform RAN4 about RAN2 agreements on ATG SIB and the content.
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