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1. Introduction
[bookmark: Proposal_Pattern_Length]This document addresses remaining issues on how to handle features and configurations associated to features that are supported in one cell but not in other ones. During RAN2#120e meeting, the following documents [1]-[6] were submitted on this topic which led to the following agreement.
· RAN2 understands that for UEs signaling inactiveStateNTN-r17 = 0 for NTN, current understanding is that the UEs in RRC_INACTIVE will autonomously go to RRC IDLE upon moving from TN to NTN and perform NAS recovery. Add a note to RRC to cover this case (IoT bit set to 0) when describing acquisition of SIB1
1. Discussion
NTN specific capabilities
The following behaviors summarize key points on how these NTN capabilities are expected to work:
· Any cell would get all UE’s capability including both for TN and NTN cells as TN capabilities and NTN capabilities are in the same UE capability container (UE-NR-Capability).
· An NTN UE indicates the following as part of UE-NR-Capability
· UE indicates its support of NTN via nonTerrestrialNetwork-r17
NTN-Parameters-r17 ::= SEQUENCE {
[bookmark: _Hlk126915952]  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
}

· When applicable UE indicates the subset of UE Radio Access Capability Parameters that apply to NTN access differently compared to TN access via NTN-Parameters. I.e., NTN specific container (ntn-Parameters-r17) includes UE specific capabilities for NTN that can be set differently than TN. Therefore, when ntn-Parameters-r17 is included in UE-NR-Capability, it means this NTN-capable UE supports all per UE capabilities like in TN except for the UE capabilities in ntn-Parameters-r17.
· NOTE-1: For per band/per BC UE capabilities, no additional distinguishing mechanism is needed as NTN specific bands are defined.
In summary, NTN defines different UE capability support than TN for certain optional features and some of the mandatory features on TN (mainly the support of RRC_INACITVE) become mandatory with capability signaling for NTN-capable UEs and may not be supported. However, the network (TN or NTN gNB) is aware of both TN and NTN UE capabilities.
[bookmark: _Toc126766398][bookmark: _Toc127219932][bookmark: _Toc127220113][bookmark: _Toc127435461][bookmark: _Toc127449684][bookmark: _Toc127455116][bookmark: _Toc127455209][bookmark: _Toc127455265][bookmark: _Toc127465285]NTN defines different UE capability support than TN for certain optional features and some of the mandatory features on TN become optional in NTN.
[bookmark: _Toc126766399][bookmark: _Toc127219933][bookmark: _Toc127220114][bookmark: _Toc127435462][bookmark: _Toc127449685][bookmark: _Toc127455117][bookmark: _Toc127455210][bookmark: _Toc127455266][bookmark: _Toc127465286]Network (NTN and TN gNBs) is aware of UE’s TN and NTN capabilities, i.e. TN cell has information of UE’s NTN capabilities and vice versa.
In the current RRC model, the UE is only configured based on its current capabilities; that is, UE will never be configured with something that is not supported.  UE has no requirement to process the signalling associated with these not supported features.  Further, UE capabilities do not change during an RRC connection; UE capabilities can only be updated during a RRC_IDLE to RRC_CONNECTED transition using a NAS registration procedure.
In the context of UE mobility between TN and NTN cells while the UE is RRC_INACTIVE, this existing RRC model principles will not apply as the UE capabilities change while the UE is CM connected (including in INACTIVE).  Hence a different handling is needed on how to "release” the configuration of features that UE does not support in NTN when UE moves from TN to NTN (or viceverse).  
Specifically, when a UEs in INACTIVE moves from a TN to an NTN cell, the configurations for features that it does not support in NTN will be “invalid” when the UE Resumes the connection.  For example, if the UE does not SDT in NTN, and SDT was configured by a TN cell, the TN SDT configuration will be “invalid” or an “error” when UE moves to an NTN cell with no specified mechanism on how to handle this configuration.
[bookmark: _Toc127435463][bookmark: _Toc127449686][bookmark: _Toc127455118][bookmark: _Toc127455211][bookmark: _Toc127455267][bookmark: _Toc127465287]Current mechanisms cannot handle the "release” of configuration for features that UE does not support in NTN when UE moves from TN to NTN (or viceverse).  
In an ideal scenario, it would be great if 3GPP could create a general solution that could be applied to any current and future feature that may be defined with different UE support depending on the kind of network the UE is connected. Such as TN and NTN in this case. However, considering that Rel-17 is already frozen, we should aim to define a solution that introduce the minimal impact.
Proposal 1. [bookmark: _Toc126766402][bookmark: _Toc127219937][bookmark: _Toc127220057][bookmark: _Toc127435455][bookmark: _Toc127449690][bookmark: _Toc127455122][bookmark: _Toc127455203][bookmark: _Toc127455259][bookmark: _Toc127465291]For Rel-17, a solution with minimal impact is preferable to address the issue that UE may have different support of features and configurations in TN and NTN.
From RAN2#120 meeting, RAN2 already agreed on the expected UE behaviour if RRC_INACTIVE is not supported in NTN, as shown above. In addition, there was a common understanding that a UE should not (or cannot) use features that are not supported in the corresponding kind of network. Therefore, even though the UE has configuration A associated to feature A in cell 1, UE should only use this configuration A in network 2 if feature A is also supported in cell 2.
Proposal 2. [bookmark: _Ref126655439][bookmark: _Toc126766403][bookmark: _Toc127219938][bookmark: _Toc127220058][bookmark: _Toc127435456][bookmark: _Toc127449691][bookmark: _Toc127455123][bookmark: _Toc127455204][bookmark: _Toc127455260][bookmark: _Toc127465292]Confirm 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. I.e., even though the UE has configuration A associated to feature A in cell 1, UE should only use this available/stored configuration A in cell 2 if feature A is also supported in cell 2. 

Assuming that above statement is agreeable, two cases (or scenarios) are differentiated to discuss the corresponding implications:
Case A) Invalid configurations stored in UE Inactive AS Context to be used when resuming to RRC_CONNECTED.
Case B) Invalid configurations in used by a UE in RRC_INACTIVE (e.g., SDT configuration).

Case A) Invalid configurations stored in UE Inactive AS Context to be used when resuming to RRC_CONNECTED. A UE in RRC_INACTIVE could have stored configurations that are not applicable or valid for NTN when resuming into RRC_CONNECTED. Different options are proposed for discussion to handle this case A):
Option 1) Network provides full configuration during resume. The handling of these invalid configurations should not be a major issue as network should always be able to update UE’s stored configuration during resume and in most cases before it is applied, i.e. in Msg.4 network could update the required configured or a update of the full configuration could be performed. The only case where this might be not ideal is if SDT were configured/used in NTN cell based on a stored configuration provided in TN that is not valid. However, SDT case will be discussed separately in this document.
Option 2) Network release invalid stored configurations during resume. This requires the UE to support at least signalling for the release of a configuration associated with features supported in TN and not in NTN (or viceverse). In summary, UE needs to comprehend the release of features not supported in a given kind of network. This is not the normal expected UE behaviour so far and would add UE new requirements but could be acceptable as the UE supports the feature in at least TN or NTN.  Note that even when a UEs in RRC CONNECTED has HO from NTN from TN, the UE must support the signalling to release the configuration; if this is not supported, network will have to use full configuration option.
Option 3) UE in RRC_INACTIVE autonomously release any invalid configuration. When UE camps in a new cell that does not support a feature for which UE has a stored corresponding configuration (that was previously provided by its last serving cell), UE autonomously trigger the release of the corresponding feature. The network also does the autonomous release of these features based on the UE capability.  It is a possible option, but it can easily lead to a mis-match between UE and gNB on the actual configurations stored in the UE Inactive AS context if the configurations associated with a feature is spread out across releases.
Option 4) UE autonomously transitions into RRC_IDLE and inform upper layers. This implies that when UE performs cell reselection to a network in which UE has different UE capabilities or has configuration it cannot support in the target cell, UE goes to RRC IDLE and always establishes a new RRC connection.  
All four options are feasible however option 1) seems the ones with less specification impact and less drawbacks; while the signalling using full configuration is likely to increase the message size, much of the configuration from the TN will need to be updated anyway when UE moves to NTN cell and hence delta configuration may not reduce the message size. Option 2) requires the UE to be able to understand the release message even when a feature is not supported in current cell, options 3) could lead to a mis-match of the UE’s stored configuration in UE and network side and is the least preferred.  And lastly option 4) would require establishment of a new RRC connection and most disruption when reselecting to a cell in which the support of the features changes in comparison to previous one. On the other hand, option 4) is the most compliant with the current RRC model as the UE will not have an invalid configuration even during the transition period and does not have to support the signalling for the release of a feature it does not support. 
[bookmark: _Toc127219934][bookmark: _Toc127220115][bookmark: _Toc127435464][bookmark: _Toc127449687][bookmark: _Toc127455119][bookmark: _Toc127455212][bookmark: _Toc127455268][bookmark: _Toc127465288]UE’s handling of any invalid configurations stored in UE Inactive AS Context to be used when resuming to RRC_CONNECTED should target the option with less specification impact and less drawbacks.
[bookmark: _Toc127219935][bookmark: _Toc127220116][bookmark: _Toc127435465][bookmark: _Toc127449688][bookmark: _Toc127455120][bookmark: _Toc127455213][bookmark: _Toc127455269][bookmark: _Toc127465289]No action is required in specification if UE in RRC_INACTIVE has stored configurations that are not valid after resuming as network can always update this by responding with RRCResume msg and the stored invalid configuration is never applied by the UE.




On summary, Option 3 is preferable due to the mis-match issue, Option 4 would require some normative changes but is not preferable as require due to the service interruption, and option 2 support is unclear and some clarification on the specification would be required as this option adds a new requirement to UE.  Option 1 does not require any normative specification changes. However, the behaviour of option 1 is applied in a new use case and RAN2 might still want to discuss whether any clarification note is desirable as part of 38.331. For example, to capture “Note: Network provides full configuration to a UE when resuming in or handing over to a cell in which UE has different support of the features than in the previous cell.”
Proposal 3. [bookmark: _Toc127219939][bookmark: _Toc127220059][bookmark: _Toc127435457][bookmark: _Toc127449692][bookmark: _Toc127455124][bookmark: _Toc127455205][bookmark: _Toc127455261][bookmark: _Toc127465293]When a UE in RRC_INACTIVE has configuration(s), available or stored in UE Inactive AS Context, that are not valid in current cell, after UE sends RRCResumeRequest msg, network can correct this by responding with a full configuration in RRCResume msg. I.e, No action is required in specification when UE has a feature configured from one cell #1 and later is not supported in another cell #2 in which UE resumes as network can always provide full configuration. 
Proposal 3.1. [bookmark: _Toc127219940][bookmark: _Toc127220060][bookmark: _Toc127435458][bookmark: _Toc127449693][bookmark: _Toc127455125][bookmark: _Toc127455206][bookmark: _Toc127455262][bookmark: _Toc127465294]To discuss whether to add a clarification note when network responds with RRCResume message to get UE into RRC_CONNECTED. E.g. “Note: Network provides full configuration to a UE when resuming in a cell in which UE has different support of the features than in the last cell in which the UE Inactive AS Context was previously stored.”


Case B) Invalid configurations in used by a UE in RRC_INACTIVE (e.g., SDT configuration). From the list of features that NTN could have differently configured, the key ones to discussed are RA-SDT and SRB-SDT (which can be supported differently for TN and NTN). For example:  UE may support RA-SDT feature in TN and not in NTN. If so, the UE could have an SDT configuration while the UE is in TN and when it moves to NTN, the cell could support the usage of SDT although the UE should not/cannot as this feature is not supported in NTN. SDT configuration is more problematic compared to other configuration discussed in the previous section as there is no RRCResume message to release the configuration during SDT.  Even fallback from SDT to RRC_CONNECTED would solve this issue of invalid configurations because a UE in RRC_INACTIVE already resumes SDT RBs upon initiating SDT (i.e. any new/updated configuration provided during fallback would be too late). In summary, in current specification the UE is expected to initiate SDT when configured with SDT and the conditions for SDT initiation is met.  However, for the scenario under discussion, the UE cannot do so as UE does not support SDT in an NTN cell and hence will be non-compliant. Different options are proposed for discussion below to handle this case B):
Option a) UE in RRC_INACTIVE autonomously release any invalid configuration. This would be same as previous option 3) including the same drawbacks.
Option b) UE autonomously transitions into RRC_IDLE and inform upper layers. This would be same as previous option 4) including the same drawbacks.
Option c) Add a condition that UE initiates resume for SDT in a cell only if UE supports the corresponding feature. The main motivation behind this option to make the UE behaviour compliant to the specifications.  A simple approach could be to add that sdt-Config needs to be supported (on top of configured) in the initiation of SDT, however this would not be enough for all scenarios. For example, assuming that a UE is configured to use SDT in DRB and in SRB in TN, and reselects to an NTN cell in which only supports SDT in DRB (i.e. SDT over SRB2 is not supported in NTN); at this point, UL SDT data becomes available in one of the SDT DRBs. In this example, UE supports the SDT in DRB and therefore UE would initiate resume for SDT, however resume procedure currently captures that all RBs configured for SDT are resumed (which in our example would include SRB2 even when this feature is not supported in NTN). Therefore, one suggestion is to explicitly capture a more concrete conditions, for example as shown in the TP below:  


[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>	UE supports RA-SDT in current cell when sdt-Config includes sdt-DRB-List; and
1>	UE supports SRB-SDT in current cell when sdt-Config includes sdt-SRB2-Indication; 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.
If companies prefer to minimize the specification impact at this point, another option is to consider adding a clarification note on expected UE behaviour:
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.
NOTE: UE initiates SDT only if UE supports the feature in current cell for all the configurations available in UE associated with RA-SDT and CG-SDT.
All three options are feasible however our suggestion is to also aim for the option(s) with less specification impact and less drawbacks. However, this does not seem as straight forward in this case and suggest that RAN2 discussion the majority preference between options b) and c) understanding that the potential mis-match issue is option a) makes it not preferable.
[bookmark: _Toc127435466][bookmark: _Toc127220117][bookmark: _Toc127435467][bookmark: _Toc127449689][bookmark: _Toc127455121][bookmark: _Toc127455214][bookmark: _Toc127455270][bookmark: _Toc22282356][bookmark: _Toc46740189][bookmark: _Toc46740244][bookmark: _Toc109242481][bookmark: _Toc109242514][bookmark: _Toc109242563][bookmark: _Toc117689756][bookmark: _Toc126766400][bookmark: _Toc127465290]UE’s handling of any invalid configurations in used by a UE in RRC_INACTIVE (i.e., SDT) should also target the option with less specification impact and less drawbacks.
[bookmark: _Toc127219942][bookmark: _Toc126766404]
Proposal 4. [bookmark: _Toc127219941][bookmark: _Toc127220061][bookmark: _Toc127435459][bookmark: _Toc127449694][bookmark: _Toc127455126][bookmark: _Toc127455207][bookmark: _Toc127455263][bookmark: _Toc127465295]When a UE in RRC_INACTIVE has any configuration in used (i.e., part of suspendConfig) that are not valid in current cell, to discuss whether to enable option b) UE autonomously transitions into RRC_IDLE (and follows legacy operation, i.e. inform upper layers to initiate a new RRC conn) or option c) whether to capture in 38.331 in which case SDT cannot be initiated even though UE was previously configured.
Proposal 4.1. [bookmark: _Toc127219944][bookmark: _Toc127220062][bookmark: _Toc127435460][bookmark: _Toc127449695][bookmark: _Toc127455127][bookmark: _Toc127455208][bookmark: _Toc127455264][bookmark: _Toc127465296]If option c) of this proposal is agreeable, to discuss for adoption the suggested TP or note to section 5.3.13.1b of TS 38.331.
[bookmark: _Toc465993148][bookmark: _Toc465993084]

1. Conclusion
The observations captured are the following:
Observation 1.	NTN defines different UE capability support than TN for certain optional features and some of the mandatory features on TN become optional in NTN.
Observation 2.	Network (NTN and TN gNBs) is aware of UE’s TN and NTN capabilities, i.e. TN cell has information of UE’s NTN capabilities and vice versa.
Observation 3.	Current mechanisms cannot handle the "release” of configuration for features that UE does not support in NTN when UE moves from TN to NTN (or viceverse).
Observation 4.	UE’s handling of any invalid configurations stored in UE Inactive AS Context to be used when resuming to RRC_CONNECTED should target the option with less specification impact and less drawbacks.
Observation 5.	No action is required in specification if UE in RRC_INACTIVE has stored configurations that are not valid after resuming as network can always update this by responding with RRCResume msg and the stored invalid configuration is never applied by the UE.
Observation 6.	UE’s handling of any invalid configurations in used by a UE in RRC_INACTIVE (i.e., SDT) should also target the option with less specification impact and less drawbacks.
The proposals captured are the following:
Proposal 1.	For Rel-17, a solution with minimal impact is preferable to address the issue that UE may have different support of features and configurations in TN and NTN.
Proposal 2.	Confirm 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. I.e., even though the UE has configuration A associated to feature A in cell 1, UE should only use this available/stored configuration A in cell 2 if feature A is also supported in cell 2.
Proposal 3.	When a UE in RRC_INACTIVE has configuration(s), available or stored in UE Inactive AS Context, that are not valid in current cell, after UE sends RRCResumeRequest msg, network can correct this by responding with a full configuration in RRCResume msg. I.e, No action is required in specification when UE has a feature configured from one cell #1 and later is not supported in another cell #2 in which UE resumes as network can always provide full configuration.
Proposal 3.1.	To discuss whether to add a clarification note when network responds with RRCResume message to get UE into RRC_CONNECTED. E.g. “Note: Network provides full configuration to a UE when resuming in a cell in which UE has different support of the features than in the last cell in which the UE Inactive AS Context was previously stored.”
Proposal 4.	When a UE in RRC_INACTIVE has any configuration in used (i.e., part of suspendConfig) that are not valid in current cell, to discuss whether to enable option b) UE autonomously transitions into RRC_IDLE (and follows legacy operation, i.e. inform upper layers to initiate a new RRC conn) or option c) whether to capture in 38.331 in which case SDT cannot be initiated even though UE was previously configured.
Proposal 4.1.	If option c) of this proposal is agreeable, to discuss for adoption the suggested TP or note to section 5.3.13.1b of TS 38.331.
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