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1. Introduction
[bookmark: Proposal_Pattern_Length]This document provides further details to consider on how to specify UE’s handling of configured features with different support between TN and NTN considering RAN2#121 agreements and discussion.
Discussion
The following was agreed during RAN2#121 on expected UE behaviour when a configured feature has different UE support between NTN and TN:
· RAN2 confirms that UE should only use/apply configurations of a given feature when UE supports the feature in the corresponding cell in which UE is camping, connecting, or resuming to
The preference during RAN2#121 meeting discussion was to only clarify UE behaviour via a NOTE captured on TS 38.331 during the “Acquisition of MIB and SIB1”. During [POST121][102] email discussion, the following is the last version under consideration:
“NOTE 3: UE in RRC_INACTIVE ignores RRC configurations in suspendConfig related to any un-supported feature in this cell upon TN-NTN cell reselection ”
During [POST121][102] email discussion, few companies raised concerns that this kind of note might not be sufficient to correctly capture UE expected behaviour for eDRX while majority of companies seem to share the view that the SDT behaviour is clear from the current specification text on the initiation of SDT. However, in our understanding, UE’s handling of the stored/available configuration is applicable to any of the features (currently eDRX and SDT) that it is used by UE while in RRC_INACTIVE and is currently unclear as it was explained in [1]. In summary, a UE in RRC_INACTIVE configured with eDRX and SDT and with corresponding different capability support in TN/NTN is equally an issue for both SDT and eDRX. 
· For SDT, when a UE is configured with SDT and all other conditions are met (i.e., cell supports SDT, upper layers trigger resume, UL data is available in a RB configured for SDT and lower layer conditions are fulfilled), TS 38.331 defines that the UE shall initiate resume proc. for SDT (as shown below). There is no mention of UE support for SDT:
[bookmark: _Toc124712694][bookmark: _Hlk85563926]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.
· For INACTIVE eDRX, when UE is configured with INACTIVE eDRX and moves to a cell in which the UE does not support this eDRX, according to the spec, the UE currently continues operating with this eDRX (i.e. UE continues monitoring paging based on INACTIVE eDRX, assuming that the cell allows the usage of it). This is not desirable there is a mismatch between UE configuration and UE’s actual behaviour as UE will not operate in eDRX if the UE does not support the feature on the corresponding cell, as previously explained. Moreover if UE’s expected operation is not well defined for the scenario under discussion, the DRX cycle (T) used to page a UE by gNB could be different than the one used by this UEs when monitoring paging).
[bookmark: _Toc131454440][bookmark: _Toc131496682][bookmark: _Toc131454474][bookmark: _Toc131496716][bookmark: _Toc131454475][bookmark: _Toc131496717][bookmark: _Toc131454476][bookmark: _Toc131496718][bookmark: _Toc131454477][bookmark: _Toc131496719][bookmark: _Toc131501530][bookmark: _Toc131197828][bookmark: _Toc131709565]In current specification, the UE in RRC_INACTIVE is expected to initiate SDT or operate in eDRX in the same way – that is, when UE is configured with SDT/eDRX and the conditions for SDT/eDRX are met. There is no check in the current specification on whether UE supports SDT/eDRX  in current cell.
[bookmark: _Toc131281271][bookmark: _Toc131454478][bookmark: _Toc131496720][bookmark: _Toc131501531][bookmark: _Toc131709566]When a UE in RRC_INACTIVE is configured with SDT and eDRX and moves to a new cell in which the UE does not support the corresponding features, RAN2 specification should be updated to ignore (i.e., consider as not configured) the corresponding configuration already available in UE (i.e., previously configured to the UE in a different cell in which UE supported the corresponding feature).
For legacy NR operation, the UE behaviour when it receives an invalid configuration is specified as part of TS 38.331, for example as part of §5.3.5.8  Reconfiguration failure, and §5.3.13.11  Inability to comply with RRCResume. For the Reconfiguration failure, UE shall initiate reestablishment procedure and for the inability to comply with RRCResume, UE shall transition into RRC_IDLE and trigger a failure of the resume, as shown below.
5.3.5.8.2  Inability to comply with RRCReconfiguration
…
2> else, if the UE is unable to comply with (part of) the configuration included in the RRCReconfiguration message received over SRB1; 
3> if the RRCReconfiguration message was received as part of ConditionalReconfiguration: 
4> continue using the configuration used prior to when the inability to comply with the RRCReconfiguration message was detected; 
3> else: 
4> continue using the configuration used prior to the reception of RRCReconfiguration message; 
3> initiate the connection re-establishment procedure as specified in TS 36.331 [10], clause 5.3.7, upon which the connection reconfiguration procedure ends.
….
5.3.13.11  Inability to comply with RRCResume 
The UE shall: 
1> if the UE is unable to comply with (part of) the configuration included in the RRCResume message; 
2> perform the actions upon going to RRC_IDLE as specified in 5.3.11 with release cause ‘RRC Resume failure′. 
NOTE 1:  The UE may apply above failure handling also in case the RRCResume message causes a protocol error for which the generic error handling as defined in 10 specifies that the UE shall ignore the message. 
NOTE 2:  If the UE is unable to comply with part of the configuration, it does not apply any part of the configuration, i.e. there is no partial success/failure.
[bookmark: _Toc131197829][bookmark: _Toc131281272][bookmark: _Toc131454479][bookmark: _Toc131496721][bookmark: _Toc131501532][bookmark: _Toc131709567]Legacy 38.331 already defines the following UE’s behaviour if UE cannot comply with a configuration provided to UE for: case 1) during reconfiguration (defined as a failure in Reconfiguration message), UE shall initiate reestablishment procedure and case 2) upon reception of RRCResume (defined as the inability to comply with RRCResume configuration), UE shall transition into RRC_IDLE and trigger a failure of the resume
Legacy check and UE behaviour is executed at the time of the reception of the messages as there was no scenario previously where the UE will be unable to comply with the configuration provided by network at a later time. In Rel-17 NTN, when the UE capability changes due to mobility between TN and NTN, new failure scenarios can be triggered at the time of mobility across different kind of networks.  RAN2 could discuss whether to enable UE behaviour similar to previous handling during RRC_CONNECTED, i.e. define a new UE behaviour at the time of the mobility between TN and NTN due to the inability to comply with any configuration(s) available in the UE. However, this did not seem preferable by majority of companies that prefer not to handle it as an error scenario that moves the UE to RRC_IDLE.  Companies preferred instead that UE behaves as though the features were not configured by the network as UE was already using it in the cell that provided them (via RRCRelease msg).
[bookmark: _Toc131454480][bookmark: _Toc131496722][bookmark: _Toc131501533][bookmark: _Toc131709568]For the new TN/NTN failure scenarios (due to UE mobility between TN and NTN while in RRC_INACTIVE configured with eDRX/SDT and with different UE capability support for them between TN and NTN), RAN2 preference was not to handle them similarly to legacy failure when a UE to comply with a new configuration provided via RRCReconfiguration or RRCResume as these eDRX/SDT configurations were used by UE in RRC_INACTIVE at least in the last cell UE was RRC_CONNECTED (i.e. in which UE received the last RRCRelease msg with the corresponding eDRX/SDT configurations).
Considering RAN2 agreement above from RAN2#121, the simplest way to address both the issue with the UE behaviour during INACTIVE and the failure handling could be to define a new section that specify UE behaviour when a configuration becomes invalid while in RRC_INACTIVE. A new section could be defined, for example as follows:
[bookmark: _Hlk131197213]x.y.z Inability to comply with a configuration available in RRC_INACTIVE 
The UE shall: 
1> if the UE in RRC_INACTIVE is unable to comply with a configuration available or stored due to any un-supported feature in current cell upon cell reselection between TN and NTN; 
2> the corresponding configuration is ignored (i.e., is considered as not configured) in current cell. 
The above suggested TP is aligned to the latest version suggested for the NOTE during the POST email discussion (with some minor clarifications) considering some company’s preference to have normative text. 
In addition, RAN2 should discuss which section of TS 38.331 could better capture this new behaviour understanding that it is related to multiple aspects: a configuration provided via RRCRelease msg, a UE supporting different UE capabilities between TN and NTN, UE in RRC_INACTIVE moving between TN and NTN cell and potentially even next RRC Resume procedure. Based on that RAN2 could consider adding this new section as part of §5.2.2 System information acquisition, §5.3.8 RRC release, §5.3.13 RRC connection resume, or §5.6 UE capabilities. In our understanding, section §5.3.8 RRC release might be the most appropriate as it is the RRCRelease message the one that conveys the actual configurations used in RRC_INACTIVE that later become invalid in the new cell.
Proposal 1. [bookmark: _Toc131197834][bookmark: _Toc131454481][bookmark: _Toc131501534][bookmark: _Toc131496723][bookmark: _Toc131709569]A new section is created in TS 38.331 to explain UE behaviour when it is unable to comply with a configuration available while in RRC_INACTIVE. The following points are proposed for agreements:
Proposal 1.1. [bookmark: _Toc131496724][bookmark: _Toc131501535][bookmark: _Toc131197835][bookmark: _Toc131709570][bookmark: _Toc131454482]Normative TP to capture UE’s behaviour is as follows: 
[bookmark: _Toc131496725][bookmark: _Toc131501536][bookmark: _Toc131709571]x.y.z Inability to comply with a configuration available in RRC_INACTIVE 
[bookmark: _Toc131496726][bookmark: _Toc131501537][bookmark: _Toc131709572]The UE shall:
1> [bookmark: _Toc131496727][bookmark: _Toc131501538][bookmark: _Toc131709573]if the UE in RRC_INACTIVE is unable to comply with a configuration available or stored due to any un-supported feature in current cell upon cell reselection between TN and NTN; 
[bookmark: _Toc131496728][bookmark: _Toc131501539][bookmark: _Toc131709574]2> the corresponding configuration is ignored (i.e., is considered as not configured) in current cell.
Proposal 1.2. [bookmark: _Toc131197836][bookmark: _Toc131454483][bookmark: _Toc131496729][bookmark: _Toc131501540][bookmark: _Toc131709575]This new section is defined as part of §5.3.8 RRC release in TS 38.331.
[bookmark: _Toc465993148][bookmark: _Toc465993084]

1. Conclusion
The observations captured are the following:
Observation 1.	In current specification, the UE in RRC_INACTIVE is expected to initiate SDT or operate in eDRX in the same way – that is, when UE is configured with SDT/eDRX and the conditions for SDT/eDRX are met. There is no check in the current specification on whether UE supports SDT/eDRX  in current cell.
Observation 2.	When a UE in RRC_INACTIVE is configured with SDT and eDRX and moves to a new cell in which the UE does not support the corresponding features, RAN2 specification should be updated to ignore (i.e., consider as not configured) the corresponding configuration already available in UE (i.e., previously configured to the UE in a different cell in which UE supported the corresponding feature).
Observation 3.	Legacy 38.331 already defines the following UE’s behaviour if UE cannot comply with a configuration provided to UE for: case 1) during reconfiguration (defined as a failure in Reconfiguration message), UE shall initiate reestablishment procedure and case 2) upon reception of RRCResume (defined as the inability to comply with RRCResume configuration), UE shall transition into RRC_IDLE and trigger a failure of the resume
Observation 4.	For the new TN/NTN failure scenarios (due to UE mobility between TN and NTN while in RRC_INACTIVE configured with eDRX/SDT and with different UE capability support for them between TN and NTN), RAN2 preference was not to handle them similarly to legacy failure when a UE to comply with a new configuration provided via RRCReconfiguration or RRCResume as these eDRX/SDT configurations were used by UE in RRC_INACTIVE at least in the last cell UE was RRC_CONNECTED (i.e. in which UE received the last RRCRelease msg with the corresponding eDRX/SDT configurations).
The proposals captured are the following:
Proposal 1.	A new section is created in TS 38.331 to explain UE behaviour when it is unable to comply with a configuration available while in RRC_INACTIVE. The following points are proposed for agreements:
Proposal 1.1.	Normative TP to capture UE’s behaviour is as follows:
x.y.z Inability to comply with a configuration available in RRC_INACTIVE
The UE shall:
1>	if the UE in RRC_INACTIVE is unable to comply with a configuration available or stored due to any un-supported feature in current cell upon cell reselection between TN and NTN;
2> the corresponding configuration is ignored (i.e., is considered as not configured) in current cell.
Proposal 1.2.	This new section is defined as part of §5.3.8 RRC release in TS 38.331.
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