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1. Introduction 
RAN4 has sent a reply LS in [1] asking RAN2 to introduce TA reporting using NTN procedure as follows. 
· 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. 
· 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.
In this document, we provide details of the TA reporting.
2. Discussion 
TA report in ATG cell
In NTN, TA reporting procedure is defined and fixed size TA report MAC CE of 2 octets is used to report the TA value.
Existing TA report format in TS 38.321
-	R: Reserved bit, set to 0;
-	Timing Advance: In FR1, the Timing Advance field indicates the least integer number of slots, using subcarrier spacing of 15 kHz, greater than or equal to the Timing Advance value (see TS 38.211 [8], clause 4.3.1). The length of the field is 14 bits.



In ATG, as per RAN4 LS, the only difference is the granularity of the reporting value. It means the configuration, triggering procedure and reporting procedure defined in NTN can be reused without change in ATG. Current NTN TA reporting is based on 1 ms slot length and 14 bits of information is reported.
However, in ATG, 14 bits of information is not needed if the values are reported in unit of symbol duration.
We think there are two ways this can be optimized.
(1) Reporting in unit of sampling time unit (Ts) and use two octets information.
(2) Reporting in symbol duration and use one octet information using “R” field.

Option#1: TA reporting in the granularity of Ts
RAN4 has clarified that TA reporting is applicable to both 15kHz and 30kHz subcarriers spacings (SCSs). The Symbol duration for 15kHz SCS is 66.67 us (1/fref) and for 30kHz SCS is 33.33 us. In future, other subcarrier spacing may be supported such as 60kHz SCS.
Therefore, more accurate granularity of TA reporting can be defined a standard unit that can work for any subcarrier spacing, i.e., in terms of sampling unit of time Ts. The value of sampling time unit Ts is 32.552ns






The symbol duration for 15kHz SCS is 1048Ts. To report max 28 symbols, max number of code points needed is 28xNf,ref = 28x2048 = 57,344. This requires 16 bits of information and existing NTN TA report MAC CE can carry 16 bits of information. For this purpose, only change needed is to update the description for Timing Advance field. Example is shown below.
	Text proposal:
[bookmark: _Toc139032440]6.1.3.56	Timing Advance Report MAC CE
The Timing Advance Report MAC CE is identified by MAC subheader with LCID as specified in Table 6.2.1-2. It has a fixed size and consists of two octets defined as follows (Figure 6.1.3.56-1):
-	R: Reserved bit, set to 0;
-	Timing Advance: In FR1, the Timing Advance field indicates the least integer number of slots, using subcarrier spacing of 15 kHz, greater than or equal to the Timing Advance value (see TS 38.211 [8], clause 4.3.1). The length of the field is 14 bits. In ATG cell, the Timing Advance field indicates the number of sampling time units Ts, (see TS 38.211 [8], clause 4.3.1). The length of the field is 16 bits.


Figure 6.1.3.56-1: Timing Advance Report MAC CE in non-ATG cell


Figure 6.1.3.56-2: Timing Advance Report MAC CE in ATG cell



Option#2: Reporting in symbol duration and use one octet information using “R” field.
When TA report is provided in number of symbols, only 5 bits of information is sufficient to report symbols from the range [1 to 28] symbols. The size of TA report MAC CE can be reduced to 1 byte. For this purpose, a “R” bit in the TA report MAC CE can be used to indicate the use of new format of TA report. 
The benefit of this approach is twofold. It can be used in any cell TN, NTN or ATG cell and it reduces the size of MAC CE. The text proposal is shown below.
	6.1.3.56	Timing Advance Report MAC CE
The Timing Advance Report MAC CE is identified by MAC subheader with LCID as specified in Table 6.2.1-2. It has a fixed size and consists of two octets defined as follows (Figure 6.1.3.56-1):
-	R: Reserved bit, set to 0;
-	A: In ATG cell, it is set to value 1. When A is set to value 1, the Timing Advance Report MAC CE has a fixed size of one octet. Otherwise, it is set to 0.
-	Timing Advance: In FR1 when A is set to 0, the Timing Advance field indicates the least integer number of slots, using subcarrier spacing of 15 kHz, greater than or equal to the Timing Advance value (see TS 38.211 [8], clause 4.3.1). The length of the field is 14 bits. In FR1 when A is set to 1, the Timing Advance field indicates the least integer number of symbols greater than or equal to the Timing Advance value (see TS 38.211 [8], clause 4.3.1). The symbol duration is based on the subcarriers spacing the UE is currently configured. In this release of the specification, only 15kHz and 30kHz SCS are applicable. The length of the field is 5 bits.


Figure 6.1.3.56-1: Timing Advance Report MAC CE


Figure 6.1.3.56-1: Timing Advance Report MAC CE with 1 byte size




In our view, both optimizations are useful to report the timing advance in ATG cell. We propose RAN2 discuss and select a solution.
Proposal 1 [bookmark: _Toc146459135][bookmark: _Toc146824832][bookmark: _Toc146828562]RAN2 decide one of the following solutions for reporting TA in ATG cell.
(1) [bookmark: _Toc146459136][bookmark: _Toc146824833][bookmark: _Toc146828563]Reporting in unit of sampling time unit (Ts) and use two octets information
(2) [bookmark: _Toc146459137][bookmark: _Toc146824834][bookmark: _Toc146828564]Reporting in symbol duration and use one octet information using “R” field
TA threshold configuration
Current threshold to trigger TA report has granularity of 1ms. This also needs to be changed. In our view, instead of extending current TAR-Config-r17, a new IE should be introduced for ATG UE, for example TAR-Config-r18 as shown in the text proposal. The unit to trigger threshold can be in a symbol duration.
	[bookmark: _Toc139045779]–	TAR-Config
The IE TAR-Config is used to configure Timing Advance reporting in non-terrestrial networks and ATG cell.
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,
                                                   spare6, spare5, spare4, spare3, spare2, spare1}          OPTIONAL,    -- Need R
    timingAdvanceSR-r17                 ENUMERATED {enabled}                                                OPTIONAL,    -- Need R
    ...
}

TAR-Config-r18 ::=                      SEQUENCE {
    offsetThresholdTA-r18               ENUMERATED {1sym, 2sym, 3sym, 4sym, 5sym, 6sym, 7sym , 8sym, 9sym, 10sym, 11sym, 12sym, 13sym, 14sym,spare2, spare1}          OPTIONAL,    -- Need R
    timingAdvanceSR-r18                 ENUMERATED {enabled}                                           OPTIONAL,    -- Need R
    ...
}

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



Proposal 2 [bookmark: _Toc146459138][bookmark: _Toc146824835][bookmark: _Toc146828565]New IE TAR-Config-r18 is introduced to configure threshold in the unit of symbol duration for Timing Advance report trigger.

3. Conclusion
[bookmark: _Hlk142566117]Following proposals are made.
Proposal 1	RAN2 decide one of the following solutions for reporting TA in ATG cell.
(1)	Reporting in unit of sampling time unit (Ts) and use two octets information
(2)	Reporting in symbol duration and use one octet information using “R” field
Proposal 2	New IE TAR-Config-r18 is introduced to configure threshold in the unit of symbol duration for Timing Advance report trigger.

4. Reference 
[1] R2-2309456, “LS on NR ATG network assistance and TA reporting”, Source RAN4, To RAN2.
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