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1 Introduction

In the last RAN3#119bis-e meeting, RAN3 agreed to use Uu Cell ID for Xn Setup and Config Update procedures as WA. RAN3 also agreed to capture the time-based NG HO in both stage 2 and 3 documents based on the clarification provided. In this paper we discuss the remaining open issues on exchange of TAC and Time-based NG HO.
2 Discussion

2.1 Multiple TAC

	RAN3# 119bis-e 

WA: Uu Cell ID is used to be exchanged via Xn Setup and Configuration Update procedure.
Do not exchange TAC(s) over Xn for NTN. Solution to be further discussed. To be continued...




In the last RAN3 meeting companies agreed to use Uu cell ID for Xn setup and Config Update messages. For NTN Uu cell ID multiple TACs are associated as the NTN cell covers a large area. TAC of the neighbouring cells is needed to adhere to mobility restriction list (MRL). If the source knows only a subset of the TACs supported by NTN cells, then source may handover a UE to a target even if the target supports a TAC which is listed as restricted TAC for mobility by CN. In order to comply with the mobility restriction list from CN, the source needs to know all the TACs supported by neighbouring NG-RANs.

Observation 1: Knowledge of TACs supported by neighbouring NG-RANs is needed at the source to comply with mobility restriction list from Core.
The TAC issue cannot be left open because TAC currently is a mandatory IE in Xn Setup -> Served Cell Information NR. Moreover based on the WA if Uu Cell ID is used in Xn Setup, then multiple TACs will be associated to the Uu Cell ID. Hence RAN3 needs to either allow multiple TACs for NTN cells or decide among the multiple TACs associated to Uu cell ID, which one can be used in Xn Setup -> Serving Cell Info. 
TS 38.423

9.2.2.11
Served Cell Information NR

This IE contains cell configuration information of an NR cell that a neighbouring NG-RAN node may need for the Xn AP interface.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	NR-PCI
	M
	
	INTEGER (0..1007, …)
	NR Physical Cell ID
	–
	

	NR CGI
	M
	
	9.2.2.7
	
	–
	

	TAC
	M
	
	9.2.2.5
	Tracking Area Code
	–
	

	RANAC
	O
	
	RAN Area Code

9.2.2.6
	
	–
	

	<skipped >
	
	
	
	
	
	


Proposal 1: TAC is a mandatory IE in Xn Setup -> Served Cell Information NR. Hence RAN3 needs to decide if multiple TACs associated to Uu cell ID will be exchanged over Xn or one among the multiple.

We think it is not possible for a gNB to choose among the multiple TACs a single TAC to be exchanged over Xn. Hence, we prefer to exchange all the TACs associated to the Uu Cell ID.

During XN setup or Config Update procedure, the possible neighbours due to satellite movement and its corresponding TACs can be exchanged in one shot to avoid frequent signalling. 

Multiple TACs can be exchanged as extended TAC similar to TAI support list for slices send over XN. 

Corresponding TP is provided below.

Observation 2: All possible neighbors with TAC list can be exchanged over XN one shot to avoid frequent signaling. 

Proposal 2: Similar to TAI support list for slices, allow extended TAC list over XN Setup and Config Update messages.

Proposal 3: Endorse TP for TS 38.423 for addition of extended TAC to Served Cell Information
2.2 Time based HO over NG

	RAN3# 119bis-e 

Confirm to add the handover window start and duration IEs to the NGAP Source NG-RAN Node to Target NG-RAN Node Transparent Container IE.
Confirm to enhance the early data forwarding with data discarding for NG HO. FFS on details, e.g. Introduce a DL discarding related IE in Early Status Transfer Transparent Container IE.
RAN3 understands a source gNB can only prepare one potential target cell for NG HO as stated in TS38.413.




In the last meeting, the open issues in Time based NG HO was clarified as shown above. It was agreed to support Early data forwarding. However the stage 3 details of early data forwarding support was FFS. We think the early data forwarding over NG should follow the Xn and allow DL discarding IE in Early Status Transfer Transparent Container for Time based NG HO.

Proposal 4: Allow DL discarding IE in Early Status Transfer Transparent Container for Time based NG HO

Based on the above clarification, it was proposed to capture the details in stage in TS 38.300. However it was unclear on which section of TS 38.300 should capture the details of time based NG HO. We propose to the below aspects of Time-based NG HO in TS 38.300 in Section 16.14.3.2.2
· Describing T1 and T2 in the HO Required message 
· HO Required is sent to single target unlike the legacy HO. 

· Source gNB sends CHO configuration to the UE. 

· Early data forwarding being used. 

Proposal 5: Capture the above details with a basic call flow in Section 16.14.3.2.2 in TS 38.300. Endorse the TP to TS 38.300 in the end of this document (Option 1 from E///’s TP R3-232947).

Corresponding changes to NG based HO call flow needs to be incorporated in TS 23.502 for time based triggers. Hence RAN3 should send LS to SA2 to inform SA2 on the time-based NG HO and perform corresponding changes to TS 23.502

Proposal 6: RAN3 to send LS to SA2 on Time based NG HO with the endorsed stage 2 and stage 3 TPs, for SA2 to make corresponding changes to TS 23.502
3 Summary
Based on the above discussion the following Observations and Proposal are made –
Multiple TAC

Observation 1: Knowledge of TACs supported by neighbouring NG-RANs is needed at the source to comply with mobility restriction list from Core.
Proposal 1: TAC is a mandatory IE in Xn Setup -> Served Cell Information NR. Hence RAN3 needs to decide if multiple TACs associated to Uu cell ID will be exchanged over Xn or one among the multiple.

Observation 2: All possible neighbors with TAC list can be exchanged over XN one shot to avoid frequent signaling. 

Proposal 2: Similar to TAI support list for slices, allow extended TAC list over XN Setup and Config Update messages.

Proposal 3: Endorse TP for TS 38.423 for addition of extended TAC to Served Cell Information
Time based HO over NG

Proposal 4: Allow DL discarding IE in Early Status Transfer Transparent Container for Time based NG HO

Proposal 5: Capture the above details with a basic call flow in Section 16.14.3.2.2 in TS 38.300. Endorse the TP to TS 38.300 in the end of this document.

Proposal 6: RAN3 to send LS to SA2 on Time based NG HO with the endorsed stage 2 and stage 3 TPs, for SA2 to make corresponding changes to TS 23.502

4 TP for TS 38.423
START OF CHANGES 

8.4.1.2
Successful Operation
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Figure 8.4.1.2: Xn Setup, successful operation
The NG-RAN node1 initiates the procedure by sending the XN SETUP REQUEST message to the candidate NG-RAN node2. The candidate NG-RAN node2 replies with the XN SETUP RESPONSE message.

<<<Skip Unchanged text>>>

If the RedCap Broadcast Information IE is included in the Served Cell Information NR IE in the XN SETUP REQUEST message or the XN SETUP RESPONSE message, the receiving NG-RAN node may use this information to determine a suitable target in case of subsequent outgoing mobility involving RedCap UEs.
If the TAI NSAG Support List IE is contained in the XN SETUP REQUEST or in the XN SETUP RESPONSE message, the receiving NG-RAN node shall, if supported, take this IE into account for slice aware cell reselection.

If the Extended NTN TAC List IE is contained in the XN SETUP REQUEST or in the XN SETUP RESPONSE message, the receiving NG-RAN node shall, if supported, take this IE into account for NTN handovers.

Interactions with other procedures:

If the NG-RAN node1 receives a XN SETUP RESPONSE message containing a Local NG-RAN Node Identifier identical to the Local NG-RAN Node Identifier included in the corresponding XN SETUP REQUEST message, the NG-RAN node1 may initiate the NG-RAN node Configuration Update procedure including in the NG-RAN NODE CONFIGURATION UPDATE message a new Local NG-RAN Node Identifier, different from the Local NG-RAN Node Identifier of each of its neighbour NG-RAN Nodes.

<<<Skip Unchanged text>>>

8.4.2.2
Successful Operation
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Figure 8.4.2.2-1: NG-RAN node Configuration Update, successful operation
The NG-RAN node1 initiates the procedure by sending the NG-RAN NODE CONFIGURATION UPDATE message to a peer NG-RAN node2.

<<<Skip Unchanged text>>>

-
If the Supported MBS FSA ID List IE is contained in the Served Cell Information NR IE in the NG-RAN NODE CONFIGURATION UPDATE message, the NG-RAN node receiving the IE may use it according to TS 38.300 [9].
-
If the RedCap Broadcast Information IE is contained in the Served Cell Information NR IE in the NG-RAN NODE CONFIGURATION UPDATE message, the NG-RAN node2 may use this information to determine a suitable target in case of subsequent outgoing mobility involving RedCap UEs.

-
If the Extended NTN TAC List IE is contained in the Served Cell Information NR IE in the NG-RAN NODE CONFIGURATION UPDATE message, the NG-RAN node2 may use this information to determine a suitable target for NTN handovers.

Update of Served Cell Information E-UTRA:

-
If Served Cells E-UTRA To Add IE is contained in the NG-RAN NODE CONFIGURATION UPDATE message, NG-RAN node2 shall add cell information according to the information in the Served Cell Information E-UTRA IE.

<<<Skip Unchanged text>>>

9.2.2.11
Served Cell Information NR

This IE contains cell configuration information of an NR cell that a neighbouring NG-RAN node may need for the Xn AP interface.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	NR-PCI
	M
	
	INTEGER (0..1007, …)
	NR Physical Cell ID
	–
	

	NR CGI
	M
	
	9.2.2.7
	
	–
	

	TAC
	M
	
	9.2.2.5
	Tracking Area Code
	–
	

	RANAC
	O
	
	RAN Area Code

9.2.2.6
	
	–
	

	<<<Skip Unchanged text>>>



	RedCap Broadcast Information
	O
	
	BIT STRING (SIZE(8))
	The presence of this IE indicates that the intraFreqReselectionRedCap IE is broadcast in SIB1 of the corresponding cell, see TS 38.331 [10].

Each position in the bitmap indicates which RedCap UEs are allowed access, according to the setting of RedCap barring indicators in SIB1, see TS 38.331 [10].

First bit = 1Rx, 

second bit = 2Rx, 

third bit = halfDuplex,

other bits reserved for future use. Value '1' indicates 'access allowed'. Value '0' indicates 'access not allowed”.
	YES
	ignore

	Extended NTN TAC List
	O
	
	9.2.3.X
	This IE is included to provide additional TACs supported for NTN cells 
	YES
	ignore


<<<Skip Unchanged text>>>

9.2.3.X
Extended NTN TAC List

This IE indicates the list of TACs supported by NTN cells.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	TAC Support Item
	
	1..<maxnoofsupportedTACs>
	
	
	–
	

	>TAC
	M
	
	9.2.2.5
	Additional TACs supported for NTN cells along with the TAC on top-level of

the Served Cell

Information NR IE
	–
	-


	Range bound
	Explanation

	maxnoofsupportedTACs
	Maximum no. of TACs supported by an NG-RAN node for NTN cells. Value is 256.


<<< ASN.1 to be Added >>>

END OF CHANGES
5 TP for TS 38.300 
Option 1 from E///’s TP R3-232947
START OF CHANGES
16.14.3.2.2
Conditional Handover
The same principle as described in 9.2.3.4 applies to NTN unless hereunder specified.

NTN supports the following additional trigger conditions upon which UE may execute CHO to a candidate cell, as defined in TS 38.331 [12]:

-
The RRM measurement-based event A4;
-
A time-based trigger condition;

-
A location-based trigger condition.

A time-based or a location-based trigger condition is always configured together with one of the measurement-based trigger conditions (CHO events A3/A4/A5) as defined in TS 38.331 [12].

It is up to UE implementation how the UE evaluates the time- or location-based trigger condition together with the RRM measurement-based event.
For a Time based NG HO, the source gNB when configuring a time-based trigger condition for a single candidate cell, the source gNB may signal the corresponding parameters to the target gNB in the Source NG-RAN Node to Target NG-RAN Node Transparent Container in the NGAP HANDOVER REQUIRED message, using NG based mobility signaling instead of Xn based mobility signaling. The source gNB also signals the corresponding CHO configuration to the UE in RRC Reconfiguration message during Handover execution. An example for this case is shown in Figure 16.14.3.2.2-x.
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Figure 16.14.3.2.2-x: NG based mobility with time-based trigger condition

Editor’s Note: We may need to further discuss early data forwarding with data discarding using NGAP handover.
END OF CHANGES
6 LS To SA2

Title:
LS on Time-based trigger for NG HO for NTN

Response to:
-
Release:
Rel-18

Work Item:
NR_NTN_enh

Source:
Qualcomm Incorporated [to be RAN3]

To:
SA2 
cc:
-
Contact Person:
Geetha Rajendran

E-mail Address:
geethapr (at) qti (dot) qualcomm (dot) com

Send any reply LS to:
3GPP Liaisons Coordinator, mailto:3GPPLiaison@etsi.org 


Attachments:
<stage2 and stage 3 TPs to be attached>
1. Overall Description:

RAN3 would like to inform SA2, that RAN3 has introduced Time based trigger condition for NG HO in Source NG-RAN Node to Target NG-RAN Node Transparent Container in the NGAP HANDOVER REQUIRED message for NTN handovers. RAN3 has also introduced DL discarding IE in Early Status Transfer Transparent Container to support time-based NG HO. The corresponding stage 2 and stage 3 TPs are attached.
RAN3 would like to ask SA2 to take into account the changes to support time-based trigger condition for NG HO for NTN in the SA2 specifications. 
2. Actions:

To SA2
ACTION: 
RAN3 kindly asks SA2 to take the above information into consideration.
3. Date of Next RAN3 Meeting:

RAN3#121           August 21 – August 25, 2023                                 Toulouse, France
RAN3#121bis
     October 09 – October 13, 2023


   Xiamen, China
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