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Introduction
[bookmark: _Hlk66110521]RAN2 agreed in RAN2#116-e and RAN2#116bis-e [1][2] that the IDLE and INACTIVE UEs should autonomously adjust the SMTC configured by the gNB, based on UE’s location and the ephemeris information. RAN2 further agreed in RAN2#117-e [3] that an SMTC offset and a change rate applied to the SMTC offset are needed and are broadcasted by the gNB to assist IDLE/INACTIVE UEs to adjust the SMTC configuration. 
	Agreement in RAN2#116-e:
· 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.
Agreement in RAN2#116bis-e:
· Regarding UE-based solution for SMTC adjustments, UE autonomously adjust the SMTCs based on location and ephemeris. FFS whether NW assistance information is provided.
Agreement in RAN2#117-e:
· SMTC offset and change rate is needed to assist UE-based SMTC adjustment in idle and inactive mode (FFS on the signalling details, e.g. whether to broadcast feeder link delay difference or something different).


This paper proposes several remedies and TP, with the intention to implement the above agreements into the specification. 
Discussion
In the current ASN.1 review file (for NR) [4], an editor note regarding the SMTC assistance information has been added in the DownlinkConfigCommon IE, as shown in the following.
-- ASN1START
-- TAG-DOWNLINKCONFIGCOMMON-START

DownlinkConfigCommon ::=        SEQUENCE {
    frequencyInfoDL                 FrequencyInfoDL                                 OPTIONAL,   -- Cond InterFreqHOAndServCellAdd
    initialDownlinkBWP              BWP-DownlinkCommon                              OPTIONAL,   -- Cond ServCellAdd
    ...,
    [[
    ntn-Config-r17                  NTN-Config-r17                                  OPTIONAL,  --  Need R
    initialDownlinkBWP-RedCap-r17   BWP-DownlinkCommon                              OPTIONAL    -- Need R

-- Editor’s note: agreement: 9.	RAN2 should wait RAN1 response before progressing on discussing SIB1 NTN specific content.
-- Editor’s note: agreement: 1.	SMTC offset and change rate is needed to assist UE-based SMTC adjustment in idle and inactive mode
-- (FFS on the signalling details, e.g. whether to broadcast feeder link delay difference or something different)
    ]]

}

-- TAG-DOWNLINKCONFIGCOMMON-STOP
-- ASN1STOP

However, we believe the SMTC relevant agreements for IDLE/INACTIVE UEs should be implemented in the NTN-specific SIB, which is SIB19 in the current ASN.1 review file. Besides, we think the assistance information for the SMTC adjustment should be placed outside the NTN-config IE, as they are not needed for the CONNECTED UEs. 
[bookmark: _Toc101534816]The assistance information for the SMTC adjustment (i.e., the SMTC offset and change rate) should be placed within the NTN-specific SIB (i.e., SIB19), but outside the NTN-config IE. 
For the CONNECTED UE, it can support up to four SMTCs, which depends on UE’s capability. At least a CONNECTED UE can support two SMTCs with two different offsets. Considering the UE capability in terms of measurement in the CONNECTED state and in the IDLE/INACTIVE state should be the same, we think the network should be able to broadcast up to four SMTC offsets and up to four change rates in the NTN-specific SIB, where each change rate is associated to each SMTC offset. 
[bookmark: _Toc101534817]There can be up to four SMTC offsets and up to four change rates broadcasted in the NTN-specific SIB, where each change rate is associated to each SMTC offset.
The IDLE/INACTIVE UE uses and applies the SMTC offsets to compensate the propagation delay difference experienced from different satellites, especially for the delay difference that is unknown to the UE (e.g., the feeder link delay difference). In case the measurement target is an NGSO satellite, the IDLE/INACTIVE UE should constantly adjust the SMTC offset value using the associated change rate, to reflect the change of the propagation delay difference due to the satellite movement. From the network perspective, the network can assume that each IDLE/INACTIVE UE is able to adjust autonomously the delay difference on service links based on UE’s location and the ephemeris information, and therefore broadcasts the SMTC offsets and change rates for adjusting the delay difference on feeder links only. However, it is also possible that the network does not assume each UE is able to adjust the service delay difference by itself, and therefore broadcasts the SMTC offsets and change rates for adjusting to the delay difference on the entire NR-Uu. At the end, it should be up to the network implementation. From the UE perspective, the IDLE/INACTIVE UE simply applies the SMTC offset and the change rate onto the SMTC configuration, and may further apply the adjustment UE calculated based on the UE location and the ephemeris information onto the SMTC configuration, as described in the field description in our proposed TP. 
[bookmark: _Toc101534818]Implement the TP in Section 5 into the latest RRC running CR.




Conclusion
In this paper, the usages of the SMTC offset and change rate are discussed, and a TP for implementing the agreements relevant to the SMTC adjustment for IDLE/INACTIVE UEs is proposed. 
Based on the discussion and the TP provided in the paper, we respectfully ask RAN2 to discuss and consider the following proposals.
Proposal 1	The assistance information for the SMTC adjustment (i.e., the SMTC offset and change rate) should be placed within the NTN-specific SIB (i.e., SIB19), but outside the NTN-config IE.
Proposal 2	There can be up to four SMTC offsets and up to four change rates broadcasted in the NTN-specific SIB, where each change rate is associated to each SMTC offset.
Proposal 3	Implement the TP in Section 5 into the latest RRC running CR.

Reference
R2-2201970, Report of 3GPP TSG RAN WG2 meeting #116-e.
R2-2202102, Report of 3GPP TSG RAN WG2 meeting #116bis-e.
Draft Report of 3GPP TSG RAN WG2 meeting #117-e.
R2-2204333, Rel-17 NR ASN1 Review file, Ericsson.















TP to the Rel-17 NR ASN1 Review file: R2-2204333 [4]
-------------------------------------------------------- Draft TP Begins --------------------------------------------------------
[bookmark: _Hlk54206873]6.3.1	System information blocks
–	SIB19
SIB19 contains satellite assistance information.
SIB19 information element
-- ASN1START
-- TAG-SIB19-START

SIB19-r17 ::= SEQUENCE {
[bookmark: OLE_LINK144][bookmark: OLE_LINK143][bookmark: OLE_LINK145]    ntn-Config                               NTN-Config-r17                                  OPTIONAL,       -- Need R
    t-Service-r17                            INTEGER (0..549755813887)                       OPTIONAL,       -- Need R
[bookmark: _Hlk94000021]    referenceLocation-r17                    ReferenceLocation-r17                           OPTIONAL,       -- Need R
    ta-Report-r17                            ENUMERATED {enabled}                            OPTIONAL,       -- Need R
	smtcAdjustment-r17						 SEQUENCE (SIZE(1...4)) OF SSB-MTCAdjustment-r17 OPTIONAL, 	    -- Need R
    lateNonCriticalExtension                 OCTET STRING                                    OPTIONAL,
    ...
}

SSB-MTCAdjustment-r17 ::= SEQUENCE {
	smtcOffset-r17							SSB-MTCOffset-r17,
	changeRate-r17							ChangeRate-r17									 OPTIONAL	    -- Need R
}


ReferenceLocation-r17 ::= ENUMERATED { ffs }                 -- FFS
SSB-MTCOffset-r17 ::= INTEGER (0..159)
ChangeRate-r17 ::= INTEGER {-128 ... 128}

-- TAG-SIB19-STOP
-- ASN1STOP

	SIB19 field descriptions

	ntn-Config
Provides Ephemeris data, common TA parameters, koffset, validity duration for UL sync information and epoch time when included in SIB19.

	referenceLocation
Reference location of a cell provided via NTN quasi-Earth fixed system. FFS for exact field description.

	ta-Report
Indicates whether UE specific TA reporting is enabled during (initial access (see TS 38.321 [3], clause x.x.x).

	t-Service
Indicates the time information on when a cell provided via NTN quasi-Earth fixed system is going to stop serving the area it is currently covering. The field counts the number of UTC seconds in 10 ms units since 00:00:00 on Gregorian calendar date 1 January, 1900 (midnight between Sunday, December 31, 1899 and Monday, January 1, 1900).FFS” This field is excluded when determining changes in system information, i.e. changes of t-Service should neither result in system information change notifications nor in a modification of valueTag in SIB1.” 

	smtcAdjustment
Assistance information used by IDLE and INACTIVE UEs to adjust the SMTC while performing measurement. The IDLE and INACTIVE UEs may further apply the SMTC adjustment calculated based on the UE location and ephemeris information while performing measurement. 

	smtcOffset
The amount of offset shifted relative to the configured SMTC timing.

	changeRate
The amount of time increase/decrease (in mini-second) regarding the smtcOffset per second.





-------------------------------------------------------- Draft CR Ends --------------------------------------------------------

