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1. Introduction 
In RAN2#119bis-e meeting, no conclusion was made on the clarification of SDT during TN NTN mobility and following was captured as first clarification on RNA configuration for TN NTN mobility is needed.
· [003] On whether to support RNA configuration across TN and NTN cells, there is no consensus and companies are encouraged to bring this discussion to next RAN2 (also possibly RAN3) meetings to reach a consensus

In this document, we provide details on the clarification needed to handle the RRC_INACTIVE state during TN and NTN mobility.

2. Discussion 

Based on the recommendation from SA2 as specified in TS 23.501 Clause 5.4.10, the tracking areas (or registration area) should be different for TN and NTN.

In order to enable efficient enforcement of Mobility Restrictions, cells of each NR satellite RAT Type (NR(LEO), NR(MEO), NR(GEO) or NR(OTHERSAT)) need to be deployed in TAs different from TAs for other NR satellite RAT Types as well as different from TAs supporting terrestrial access RAT Types.

As per TS 38.300, the RNA shall be contained within the CN registration area.

	9.2.2.3 RAN-Based Notification Area

A UE in the RRC_INACTIVE state can be configured by the last serving NG-RAN node with an RNA, where:

-    the RNA can cover a single or multiple cells, and shall be contained within the CN registration area; in this release Xn connectivity should be available within the RNA;

-    a RAN-based notification area update (RNAU) is periodically sent by the UE and is also sent when the cell reselection procedure of the UE selects a cell that does not belong to the configured RNA.

There are several different alternatives on how the RNA can be configured:

-    List of cells:

-     A UE is provided an explicit list of cells (one or more) that constitute the RNA.

-    List of RAN areas:

-     A UE is provided (at least one) RAN area ID, where a RAN area is a subset of a CN Tracking Area or equal to a CN Tracking Area. A RAN area is specified by one RAN area ID, which consists of a TAC and optionally a RAN area Code;

-     A cell broadcasts one or more RAN area IDs in the system information.

NG-RAN may provide different RNA definitions to different UEs but not mix different definitions to the same UE at the same time. UE shall support all RNA configuration options listed above.


Therefore, NG-RAN will follow the AMF policy for the mobility restriction. But we think the OAM should be able to know which are TN cells and which are NTN cells and provide the RNA configuration accordingly such that an RNA does not include both TN and NTN cells.

Observation 1. NG-RAN may configure different RNAs for GSO cells, NGSO cells and TN cells following AMF policy to efficiently enforce the mobility restriction. 

From RAN2 perspective, both TN and NTN are NR RAT type, i.e., the UE capability container encoding is same for TN NR and NTN NR. In Rel-17, the mobility (e.g., handover) between TN and NTN is supported as intra-RAT mobility. In addition, RRC_INACTIVE is also supported in NTN. The UE can also support SDT in NTN. A UE can support RRC_INACTIVE and SDT in both TN and NTN. It is beneficial and there is no technical issue identified to support the RRC_INACTIVE and SDT in TN NTN mobility and current specification has not excluded this possibility. 

Observation 2. A UE can support RRC_INACTIVE and SDT in both TN and NTN. There is no technical issue identified to support the RRC_INACTIVE and SDT in TN NTN mobility and current specification has not excluded this possibility. 

However, the use of RRC_INACTIVE or SDT during TN and NTN mobility is not clarified in the specification. Consider following scenarios where source and target networks support both RRC_INACTIVE.
Scenario #1: UE supports RRC_INACTIVE in TN but does not support it in NTN.

Scenario#2: The UE supports RRC_INACTIVE in both TN and NTN.

In the scenario#1, it should be clear that the UE does not initiate the resume procedure (i.e., stay in RRC_INACTIVE) and can release the suspendConfig, if stored upon selecting NTN cell (i.e., only after reading SIB1 of the cell). Since the UE will be changing the RRC state by going to RRC_IDLE, it should notify the network about it. So, the release cause “RRC resume failure” can be used. However, it is not clear from the current text in TS 38.331. Following clarification can be added in TS 38.331 and CR is provided in [1]. 
	5.2.2.4.2
Actions upon reception of the SIB1
Upon receiving the SIB1 the UE shall:
1>
store the acquired SIB1;

1>
if the UE is a RedCap UE and it is in RRC_IDLE or in RRC_INACTIVE, or if the RedCap UE is in RRC_CONNECTED while T311 is running:

2>
if intraFreqReselectionRedCap is not present in SIB1:

3>
consider the cell as barred in accordance with TS 38.304 [20];

3>
perform barring as if intraFreqReselectionRedCap is set to allowed;

2> else:

3>
if the cellBarredRedCap1Rx is present in the acquired SIB1 and is set to barred and the UE is equipped with 1 Rx branch; or

3>
if the cellBarredRedCap2Rx is present in the acquired SIB1 and is set to barred and the UE is equipped with 2 Rx branches; or

3>
if the halfDuplexRedCapAllowed is not present in the acquired SIB1 and the UE supports only half-duplex FDD operation:

4>
consider the cell as barred in accordance with TS 38.304 [20];

4>
perform barring based on intraFreqReselectionRedCap as specified in TS 38.304 [20];

1>
if the cellAccessRelatedInfo contains an entry of a selected SNPN or PLMN and in case of PLMN the UE is either allowed or instructed to access the PLMN via a cell for which at least one CAG ID is broadcast:

2>
in the remainder of the procedures use npn-IdentityList, trackingAreaCode, and cellIdentity for the cell as received in the corresponding entry of npn-IdentityInfoList containing the selected PLMN or SNPN;
1>
else if the cellAccessRelatedInfo contains an entry with the PLMN-Identity of the selected PLMN:

2>
in the remainder of the procedures use plmn-IdentityList, trackingAreaCode, trackingAreaList, and cellIdentity for the cell as received in the corresponding PLMN-IdentityInfo containing the selected PLMN;

1>
if in RRC_INACTIVE state and this cell (TN or NTN) is different from the cell (TN or NTN) where the SuspendConfig was received:

 2>
if the UE does not support RRC_INACTIVE in this cell (TN or NTN):

3>
perform the actions upon going to RRC_IDLE as specified in 5.3.11 with release cause ‘RRC resume failure';


Proposal 1 Clarify in the RRC CR that if UE has stored suspendConfig in UE’s Inactive AS context received from the different network type (TN or NTN), it is released when accessing different network type (TN or NTN) where the UE does not support it. CR is provided in [1].

We think the stage 2 text also needs clarification that TN and NTN mobility during RRC_INATICE is supported as follows and CR is provided in [2].

	16.14.3
Mobility and State transition 
16.14.3.1
Mobility in RRC_IDLE and RRC_INACTIVE 
The same principles as described in 9.2.1 apply to mobility in RRC_IDLE for NTN and the same principles as described in 9.2.2 apply to mobility in RRC_INACTIVE for NTN unless hereunder specified. Mobility between NTN and Terrestrial Network during RRC_INACTIVE state is supported. 
The network may broadcast multiple Tracking Area Codes (TAC) per PLMN in a NR NTN cell. A TAC change in the System Information is under network control, i.e. it may not be exactly synchronised with real-time illumination of beams on ground. 
The UE can determine the network type (terrestrial or non-terrestrial) implicitly by the existence of cellBarredNTN in SIB1. 
The NTN ephemeris is provisioned. It includes serving cell's satellite ephemeris and neighbouring cell's satellite ephemeris. 



Proposal 2 Clarify in stage 2 CR that mobility between NTN and Terrestrial Network during RRC_INACTIVE state is supported. CR is provided in [2].

In the scenario#2, the UE should be able to restore the RRC configuration from the UE’s Inactive AS context and initiate resume procedure to different network type. 

However, the UE’s capability set may not be same for both TN and NTN. For example, many configurations (e.g., MAC, PHY and RF parameters) provided by TN network may not be applicable or not supported when resuming in NTN network. In this case, our view is that the UE should simply disregard the unsupported configurations in the UE’s inactive AS context and keep storing it for possible delta configuration from the network upon RRC resumption or RRC release.
Upon resumption, the network can properly provide the RRC configuration based on UE’s capability and release the unnecessary or unsupported RRC configuration. Therefore, this clarification can be added in the TS 38.331 as shown below and CR is provided in [1]. 
	1>
if in RRC_INACTIVE state and this cell (TN or NTN) is different from the cell (TN or NTN) where the SuspendConfig was received:

 2>
if the UE does not support RRC_INACTIVE in this cell (TN or NTN):

3>
perform the actions upon going to RRC_IDLE as specified in 5.3.11 with release cause ‘RRC resume failure';

2>
else:

3>
disregard the RRC configurations that are not supported in the UE’s Inactive AS context:


Proposal 3 Clarify in RRC CR that UE disregards the unsupported configuration in the UE’s Inactive AS context upon TN NTN mobility in RRC_INACTIVE. CR is provided in [1].

3. Conclusion

Following proposals are made:
Observation 1.
NG-RAN may configure different RNAs for GSO cells, NGSO cells and TN cells following AMF policy to efficiently enforce the mobility restriction.
Observation 2.
A UE can support RRC_INACTIVE and SDT in both TN and NTN. There is no technical issue identified to support the RRC_INACTIVE and SDT in TN NTN mobility and current specification has not excluded this possibility.
Proposal 1
Clarify in the RRC CR that if UE has stored suspendConfig in UE’s Inactive AS context received from the different network type (TN or NTN), it is released when accessing different network type (TN or NTN) where the UE does not support it. CR is provided in [1].
Proposal 2
Clarify in stage 2 CR that mobility between NTN and Terrestrial Network during RRC_INACTIVE state is supported. CR is provided in [2].
Proposal 3
Clarify in RRC CR that UE disregards the unsupported configuration in the UE’s Inactive AS context upon TN NTN mobility in RRC_INACTIVE. CR is provided in [1].
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