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1. Introduction 
This document provides the summary for the following email discussion.
· [AT120][101][NR NTN] RNA across TN/NTN (Qualcomm)

Updated scope: Discuss proposals related to RNA across TN/NTN, also on whether inactive mode support should be optional or mandatory with IoT bit
Updated intended outcome: Summary of the offline discussion with e.g.:

· List of proposals for agreement (if any)

· List of proposals that require online discussions


Deadline for companies' feedback:  Thursday 2022-11-17 20:00 CET (F2F discussion is invited)

Deadline for rapporteur's summary (in R2-2213019): Friday 2022-11-18 06:00 CET

Status: ongoing
2. Discussion 

Following was discussed online.
R2-2213011
[offline-101] RNA across NT/NTN
Qualcomm
discussion
Rel-17
NR_NTN_solutions-Core
Following agreement was made based on the F2F offline discussion.

-
If UE does not support RRC_INACTIVE in NTN cell, UE should go to RRC_IDLE upon selecting the new NTN cell given UE was in RRC_INACTIVE in TN. The UE performs NAS recovery considering this is the case of UE changing its state autonomously (can be further discussed other solution for UE not to perform NAS recovery in NTN).

-
FFS whether this applies to only case of “TN and NTN cells are in the same RNA”.

-
FFS whether/how it needs to be clarified in specification.

-
Samsung wonders what happens in the other direction

-
ZTE thinks that in 306 there is an IoT bit for TN and it was copied as a capability bit for NTN, so we could update that one as an IOT bit for NTN as well. Mediatek agrees we could go for this

-
Samsung is ok to make Inactive mode support mandatory for NTN, with IoT bit

-
QC thinks the problem would be there even if this is an IoT bit. ZTE agrees the problem would be there but since this would only happen during IoT we don’t need to specify the behaviour. ZTE would prefer to make it an Iot bit and avoid impacts to CT1

-
Ericsson thinks we need to further discuss this

-
Nokia would prefer to have it mandatory. 

=>
Continue in offline 101, also on whether inactive mode support should be optional or mandatory with IoT bit

The description of inactiveStateNTN-r17 is not captured in TS 38.306. Following change can be added.

2.1.1 4.2.2
General parameters

	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2

DIFF

	accessStratumRelease

Indicates the access stratum release the UE supports as specified in TS 38.331 [9].
	UE
	Yes
	No
	No

	delayBudgetReporting

Indicates whether the UE supports delay budget reporting as specified in TS 38.331 [9].
	UE
	No
	No
	No

	dl-DedicatedMessageSegmentation-r16

Indicates whether the UE supports reception of segmented DL RRC messages.
	UE
	No
	No
	No

	drx-Preference-r16
Indicates whether the UE supports providing its preference of a cell group on DRX parameters for power saving in RRC_CONNECTED, as specified in TS 38.331 [9].
	UE
	No
	No
	No

	gNB-SideRTT-BasedPDC-r17
Indicates whether the UE supports gNB-side RTT-based PDC, as specified in TS 38.300 [28]. A UE supporting this feature shall also support rtt-BasedPDC-CSI-RS-ForTracking-r17 and/or rtt-BasedPDC-PRS-r17.
	UE
	No
	No
	No

	inactiveState

Indicates whether the UE supports RRC_INACTIVE as specified in TS 38.331 [9].
	UE
	Yes
	No
	No

	inactiveStateNTN
Indicates whether the UE supports RRC_INACTIVE in NTN as specified in TS 38.331 [9].
	UE
	Yes
	No
	No

	inactiveStatePO-Determination-r17

Indicates whether the UE supports to use the same i_s to determine PO in RRC_INACTIVE state as in RRC_IDLE state.
	UE
	No
	No
	No

	inDeviceCoexInd-r16

Indicates whether the UE supports IDC (In-Device Coexistence) assistance information as specified in TS 38.331 [9].
	UE
	No
	No
	No


Q1: Do you agree with the above change in TS 38.306 for support of RRC inactive state in NTN (i.e., mandatory with UE capability signalling)?
	Company name
	Yes/No
	Comments

	MediaTek
	Yes
	This seems to be a feasible solution and in Aline with existing specifications.

	Huawei, HiSilicon
	Yes
	Seems to be a missing.

	Lenovo
	Yes
	

	LG
	Yes 
	

	CATT
	Yes
	

	Google
	Yes
	

	Xiaomi
	Yes
	

	Intel
	Yes
	

	Samsung
	Yes
	


A UE in RRC_INACTIVE state can move to NTN cell where it does not support RRC_INACTIVE (inactiveStateNTN-r17 not signalled), then UE will move the RRC_IDLE state. If the UE does not perform NAS recovery using exiting procedure, then the network will wrongly assume the UE is still in RRC_INACTIVE and keep maintaining its inactive context.

 Following change can be added in RRC specification.

5.2.2.4.2              Actions upon reception of the SIB1
Upon receiving the SIB1 the UE shall:

5> store the acquired SIB1;
5> 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:

       << skipped>>

5> if in RRC_INACTIVE and the access is for NTN:

2> if the UE does not support RRC_INACTIVE in this cell:
3> perform the actions upon going to RRC_IDLE as specified in 5.3.11 with release cause ‘RRC Resume failure’;

Q2: Do you agree with the above change (i.e., NAS recovery using existing procedure upon changing state from RRC_INACTIVE to RRC_IDLE upon mobility to NTN)?

	Company name
	Yes/No
	Comments

	MediaTek
	Possibly No, b
	As discussed during F2F offline (ZTE’s comments), if we agree positively with Q1, we can possible avoid this mentioning of UE behaviour.

	Huawei, HiSilicon
	No
	The capability for inactive in NTN is specified in RRC spec:

NTN-Parameters-r17 ::= SEQUENCE {
inactiveStateNTN-r17                ENUMERATED {supported}                                OPTIONAL,
The capability can be mandatory with IoT bit. So the above change is not needed.

	Lenovo
	Probably no
	If the capability is mandatory, this change is not needed.

	LG
	No
	

	Qualcomm
	Yes
	Just to calrify, regardless of P1, this needs to be calrified.

What is important to understand is even if this is IoT bit signaling, then future update has to be compatible with initial deployment.

In initial deployment, the IoT bit is set to 0 by UE. Now these UEs will become legacy Ues in future and their behavior should be clear not only for initial deployement but also in future when new Ues are able to set the IoT bit = 1.

This is unique different situation due to TN and NTN mobility because it is causing UE being unreachable in future when NTN network can configure RRC_INACTIVE for those new Ues indicating IoT bit = 1 but there will be still legacy Ues indicating IoT bit = 0. 

Hope this clarifies.

	CATT
	No
	There already is the following section in TS38.304:
5.2.4.8
Inter-RAT Cell reselection in RRC_INACTIVE state
For UE in the RRC_INACTIVE state, upon cell reselection to another RAT, UE transitions from RRC_INACTIVE to RRC_IDLE and performs​ actions as specified in TS 38.331 [3].

We think no further specificaton update is needed. 

	Google
	Probably no
	Agree with MTK

	Xiaomi
	No
	

	Intel
	No
	We also understand that the capability can be mandatory with IoT bit. So the above change does not seem needed. Moreover, when we discussed INACTIVE for TN, our recollection is that even if the network does not support INACTIVE, it must at least support being able to receive RRCResumeRequest and its corresponding response e.g. to send RRCSetup or RRCReject. Therefore similar behaviour/assumption could apply for NTN.  



	Samsung
	No
	With Q1 agreed, no need to add any UE behavior.


To clarify that if UE supports RRC_INACTIVE but it does not support SDT in NTN, then the UE should not use SDT in NTN, following note can be added in RRC specification.

Note: When resuming in NTN or TN, UE does not use the configurations/parameters (e.g., sdt-Config, ran-ExtendedPagingCycle-r17, daps-Config-r16) that are stored in the UE’s Inactive AS context but are not supported.
 Q3: Do you agree with the above note (i.e., Note: When resuming in NTN or TN, UE does not use the configurations/parameters (e.g., sdt-Config, ran-ExtendedPagingCycle-r17, daps-Config-r16) that are stored in the UE’s Inactive AS context but are not supported.)?

	Company name
	Yes/No
	Comments

	MediaTek
	Yes
	

	Huawei, HiSilicon
	Yes with comments
	Suggest to modify the NOTE as follows to solve the issue more directly :
NOTE: During RRC connection resume, UE doesn’t initiate SDT if UE doesn’t support SDT in the cell.

	Lenovo
	Yes
	

	LG
	Yes but
	We do not need to write all configuration parameters for this NOTE. Thus, we prefer to remove (e.g., sdt-Config, ran-ExtendedPagingCycle-r17, daps-Config-r16).

	Qualcomm
	Yes
	@Huawei, this is not only SDT specific issue.

	CATT
	No
	This seems not NTN specific issue, and it is not related with mobility between TN and NTN.

And for the mobility between TN and NTN for INACTIVE UE, as our comments in Q2, we already the following section in TS 38.304:

1.1.1.1 5.2.4.8
Inter-RAT Cell reselection in RRC_INACTIVE state
For UE in the RRC_INACTIVE state, upon cell reselection to another RAT, UE transitions from RRC_INACTIVE to RRC_IDLE and performs​ actions as specified in TS 38.331 [3].

No further specification update is needed. 

	Google
	Yes
	

	Xiaomi
	Yes, but
	Agree with LG that there is no need to list all the parameters since this is not future-proof. 

	Intel
	No – see comment
	In our understanding, this scenario/issue should not occur with a proper network implementation. 

· If UE’s configured RNA contains TN and NTN cells, gNB should only provide configurations to the UE that could be used within any cell of the UE’s configured RNA. Therefore the issue here explained should not occurred as gNB should only provide configurations to the UE that could be used within both TN and NTN.

· If UE’s configured RNA only contains TN or NTN cells, UE would need to perform a RNA update when moving out of the UE’s configured RNA (i.e. when moving from TN cells to NTN cells and vicerverse)..
We should also follow the principle that RAN2 does not add notes for any bad network implementation.

	Samsung
	No
	The common understanding is if UE does not support a feature it will not initiate it even if NW configures the feature (e.g., sdt). No need for note.


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. But this is up to network.

Q4. Do you agree any clarification is needed for RNA configuration for TN and NTN cells? 
	Company name
	Yes/No
	Comments

	MediaTek
	No, but open 
	This could be implicitly understood by the network and possibly taken care of by network implementation.

	Huawei, HiSilicon
	No
	Already clear from specs according to what is described above by rapporteur.

	Lenovo
	No
	

	LG
	No
	

	CATT
	No
	

	Google
	No
	

	Xiaomi
	No
	

	Intel
	No
	If any clarification is desirable, our preference is to capture that UE’s configure RNA should only contain TN or NTN cells. Otherwise our preference is not to capture anything in the specification as discussed during the online session.

	Samsung
	No
	Up to NW implementation whether Xn is available between TN gNBs and NTN gNBs in one RNA configuration. If not available, NW just does not configure TN cells and NTN cells mixed in one RNA configuration.


After further F2F offline discussion, it is understood that if we make RRC_INACTIVE state mandatory with capability signaling, then there will be no big issue and it does not have to be clarified. However, if the UE signalling inactiveStateNTN-r17 = 0 for NTN selects NTN cell, then UE will go to IDLE mode. Since the UE will not perform NAS recovery, there will be wastage of some RAN paging resource and delay in MT call as NG-RAN would not know UE moved to NTN cell. 
following proposals are made.

Proposal 1 Update TS 38.306 for support of RRC inactive state in NTN (i.e., mandatory with UE capability signalling).

Proposal 2 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 monitor CN paging, i.e., no NAS recovery from UE. No specification change.

Proposal 3 Discuss the options to clarify possible confusions (1) check further if any further clarification may be needed and come back in the next meeting (2) agree now to add clarification for spotted possible confusions (3) UE always moves to RRC_IDLE upon selecting NTN cell in RRC_INACTIVE.

Proposal 4 If Proposal 3 option (2) is agreed, update specification for

(1) the UE should not initiate SDT if not supported in NTN but the UE has stored sdt-config in RRC spec, 

(2) clarify TN and NTN networks are considered to be of same NR RAT type from RAN2 specification point of view 

For RNA configuration, there is no support to add any clarification in the specification, so no proposals are made.

It has been brought to Rapporteur’s attention that not only the description of inactiveStateNTN-r17 but also the descriptions of ra-SDT-NTN-r17 and srb-SDT-NTN-r17 are also missing. In addition, current stage 2 specification is not clear even in the first place whether TN NTN mobility is supported. Therefore, following proposal is also made to discuss online.
Proposal 5 Also update TS 38.306 to add description for ra-SDT-NTN and srb-SDT-NTN. Also clarify stage 2 specification that TN NTN mobility in RRC_INACTIVE is supported.

3. Conclusion

Following proposals were made based further considering the F2F offline discussion. 
Proposal 6 Update TS 38.306 for support of RRC inactive state in NTN (i.e., mandatory with UE capability signalling).

Proposal 7 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 monitor CN paging, i.e., no NAS recovery from UE. No specification change.

Proposal 8 Discuss the options to clarify possible confusions (1) check further if any further clarification may be needed and come back in the next meeting (2) agree now to add clarification for spotted possible confusions (3) UE always moves to RRC_IDLE upon selecting NTN cell in RRC_INACTIVE.

Proposal 9 If Proposal 3 option (2) is agreed, update specification for

(1) the UE should not initiate SDT if not supported in NTN but the UE has stored sdt-config in RRC spec, 

(2) clarify TN and NTN networks are considered to be of same NR RAT type from RAN2 specification point of view 

Proposal 10 Also update TS 38.306 to add description for ra-SDT-NTN and srb-SDT-NTN. Also clarify stage 2 specification that TN NTN mobility in RRC_INACTIVE is supported.
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