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Introduction 
Non-terrestrial Network is introduced in 3GPP 5G New Radio (NR)/E-UTRA system to enhance the 5G communication system in 3GPP Release-17 technical specifications. Also in Release-17, small data transmission procedure is also introduced to facilitate small data transmission by enabling a UE to exchange DL/UL packets while staying in RRC Inactive state. However, based on the UE capability in the 3GPP T 38.331 technical specification, it is found that a UE may be capable to implement SDT procedure with a TN cell but may not be capable to implement SDT procedure. Furthermore, while the UE is considering the condition for initiating SDT, the UE may initiate a SDT procedure with an serving NTN cell while the UE is not capable to initiate a SDT (e.g., RA-SDT or srb-SDT procedure) with a NTN cell. In this document, we would introduce the problem and one CR document (R2-2209926) for persuasion in RAN2 meeting. 
Discussion
As shown in Fig. 1, a UE (UE#1, which is capable of SDT with TN cell), may receive SDT configuration by receiving  RRCReleasse message with SDT-config from a serving TN Cell at T1. Then, after a while, the UE (which is also capable for NTN access) may move out of the TN area and then the UE may camp on a NTN Cell. Based on the 3GPP spec, the NTN Cell may support SDT procedure by broadcasting  SDT-ConfigCommon in SIB1. In the SDT-ConfigCommon, the NTN Cell may configure Random Access resources for performing RA-SDT. 
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Fig. 1
Observation#1 A NTN cell may support SDT by broadcasting SDT-ConfigCommon, with Random Access resources for performing RA-SDT, in SIB1. 
Observation#2 A UE may be configured with SDT-Config by a TN cell and then camp on a NTN cell. 	

However, by referring to the UE capability reported in the NTN-parameters (which is used to convey the subset of UE Radio Access Capability Parameters that apply to NTN access when there is a difference compared to TN access), the UE may not be capable to implement RA-SDT/SRB-SDT procedure while the information element  ra-SDT-NTN/srb-SDT-NTN is absent respectively, as shown in Fig. 2. 
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	NTN-Parameters field descriptions

	fdd-Add-UE-NR-CapabilitiesNTN
NTN related capabilities which the UE supports in NTN differently than in TN. If absent, fdd-Add-UE-NR-Capabilities applies to NTN.

	fr1-Add-UE-NR-CapabilitiesNTN
NTN related capabilities which the UE supports in NTN differently than in TN. If absent, fr1-Add-UE-NR-Capabilities applies to NTN.

	inactiveStateNTN
The field indicates whether the RRC INACTIVE state is supported in NTN. If absent, inactiveState doesn't apply to NTN.

	mac-ParametersNTN
NTN related capabilities which the UE supports in NTN differently than in TN. If absent, mac-Parameters applies to NTN.

	measAndMobParametersNTN
NTN related capabilities which the UE supports in NTN differently than in TN. If absent, measAndMobParameters applies to NTN.

	phy-ParametersNTN
NTN related capabilities which the UE supports in NTN differently than in TN. If absent, phy-Parameters applies to NTN.

	ra-SDT-NTN
The field indicates whether the RA-SDT is supported in NTN. If absent, ra-SDT-r17 doesn't apply to NTN.

	son-ParametersNTN
NTN related capabilities which the UE supports in NTN differently than in TN. If absent, son-Parameters-r16 applies to NTN.

	srb-SDT-NTN
The field indicates whether the SRB-SDT is supported in NTN. If absent, srb-SDT-r17 doesn't apply to NTN.

	ue-BasedPerfMeas-ParametersNTN
NTN related capabilities which the UE supports in NTN differently than in TN. If absent, ue-BasedPerfMeas-Parameters-r16 applies to NTN.





Fig. 2 NTN-Parameters shown in TS 38.331 
   Therefore, based on the conditions for initiating SDT in the TS 38.331, while the upper layers in the UE#1 requests resumption of RRC connection for SDT initiation at T2, the UE may consider the following conditions are fulfilled but the UE is not capable to initiate a SDT procedure at T2 and so the UE may be enabled to initiate a RA-SDT procedure or a SRB-SDT procedure with the serving NTN Cell. 
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Fig. 3
Observation#3 The UE may consider the conditions for initiating SDT are fulfilled even the UE is not capable to 
initiate a RA-SDT/SRB-SDT procedure with the serving NTN cell.  

So, while the UE is camped on a NTN cell, the UE may initiate a fail RA_SDT procedure or a fail SRB-SDT procedure and un-predictable UE behaviour may happen. 
Based on the observations above, we provides the following Proposals:
1) In the conditions for initiating SDT, UE should implement RA-SDT capability check while TN/NTN mobility happens (e.g., while the UE receives the sdt-Config from a TN cell and the UE receives the sdt-Configcommon from an NTN cell) before initiating SDT. 
Proposal#1 To prevent a fail RA-SDT initiation, UE should implement RA-SDT capability check while TN/NTN mobility happens before initiating SDT. 

2) In the conditions for initiating SDT, UE should check that whether there is any pending UL data is associated with SRB2, which may or may be supported by the UE while the UE in NTN access. In implementations, we can simply the requirement by configuring the UE to check that all of the pending data in UL is mapped to the radio bearers supported by the UE (i.e., SRB2 in NTN access).
Proposal#2 To prevent a fail SRB-SDT initiation, UE should check that all the pending data in UL is mapped to the radio bearers supported by the UE (i.e., SRB2 in NTN access) before initiating SDT.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Conclusion
  In this paper, we have introduced the issue that the UE may initiate a RA-SDT/SRB-SDT procedure with a serving NTN cell even the UE may not be capable to do so. 

Observation#1 A NTN cell may support SDT by broadcasting SDT-ConfigCommon, with Random Access resources for performing RA-SDT, in SIB1. 
Observation#2 A UE may be configured with SDT-Config by a TN cell and then camp on a NTN cell.
Observation#3 The UE may consider the conditions for initiating SDT are fulfilled even the UE is not capable to 
initiate a RA-SDT/SRB-SDT procedure with the serving NTN cell.  

Based on our observations, two Proposals are suggested: 
Proposal#1 To prevent a fail RA-SDT initiation, UE should implement RA-SDT capability check while TN/NTN mobility happens before initiating SDT.  
Proposal#2 To prevent a fail SRB-SDT initiation, UE should check that all the pending data in UL is mapped to the radio bearers supported by the UE (i.e., SRB2 in NTN access) before initiating SDT.

Technical Specification Change Requests corresponding to Proposal#1 ~ Proposal#2 are provided in the document R2-2209926 for RAN2 WG consideration.   
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NTN-Parameters 



The IE NTN-Parameters is used to convey the subset of UE Radio Access Capability Parameters that apply 
to NTN access when there is a difference compared to TN access. 



NTN-Parameters information element 



-- ASN1START 
-- TAG-NTN-PARAMETERS-START 
 
NTN-Parameters-r17 ::= SEQUENCE { 
    inactiveStateNTN-r17                ENUMERATED {supported}                                
OPTIONAL, 
    ra-SDT-NTN-r17                      ENUMERATED {supported}                                
OPTIONAL, 
    srb-SDT-NTN-r17                     ENUMERATED {supported}                                
OPTIONAL, 
    measAndMobParametersNTN-r17         MeasAndMobParameters                                  
OPTIONAL, 
    mac-ParametersNTN-r17               MAC-Parameters                                        
OPTIONAL, 
    phy-ParametersNTN-r17               Phy-Parameters                                        
OPTIONAL, 
    fdd-Add-UE-NR-CapabilitiesNTN-r17   UE-NR-CapabilityAddXDD-Mode                           
OPTIONAL, 
    fr1-Add-UE-NR-CapabilitiesNTN-r17   UE-NR-CapabilityAddFRX-Mode                           
OPTIONAL, 
    ue-BasedPerfMeas-ParametersNTN-r17  UE-BasedPerfMeas-Parameters-r16                       
OPTIONAL, 
    son-ParametersNTN-r17               SON-Parameters-r16                                    
OPTIONAL 
} 
 
-- TAG-NTN-PARAMETERS-STOP 
-- ASN1STOP 
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5.3.13.1b Conditions for initiating SDT 



A UE in RRC_INACTIVE initiates the resume procedure for SDT when all of the following conditions are 
fulfilled: 



1> the upper layers request resumption of RRC connection; and 



1> SIB1 includes sdt-ConfigCommon; and 



1> sdt-Config is configured; and 



1> all the pending data in UL is mapped to the radio bearers configured for SDT; and 



1> lower layers indicate that conditions for initiating SDT as specified in TS 38.321 [3] are fulfilled. 



NOTE: How the UE determines that all pending data in UL is mapped to radio bearers configured for 
SDT is left to UE implementation. 
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