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1 Introduction
[bookmark: _Toc474247438]RAN3#119bis-e meeting agreed:
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.
This contribution discusses the RAN3 related aspects on the support of the Time-based Trigger Condition in NG-HO.
2 Data Forwarding in Xn-CHO with time-based trigger condition
Xn-CHO is described in TS38.300 (copied in below figure). Early data forwarding (Step 7a) is started just after the source gNB receive the RRCReconfigurationComplete message from the UE (Step 7). Since the UE may execute the handover just after the UE send the RRCReconfigurationComplete message, so the source gNB should start the early data forwarding as soon as source gNB receives the RRCReconfigurationComplete message. 
-- TS38.300



Figure 9.2.3.4.2-1: Intra-AMF/UPF Conditional Handover
7.	The UE sends an RRCReconfigurationComplete message to the source gNB.
7a	If early data forwarding is applied, the source gNB sends the EARLY STATUS TRANSFER message.
8.	The UE maintains connection with the source gNB after receiving CHO configuration, and starts evaluating the CHO execution conditions for the candidate cell(s). ...
--
In case Xn-CHO with time-based trigger condition, the UE remains connected at least up to T1. The UE only execute the handover after T1. This means the source gNB can continue the UL/DL with the UE at least up to T1. If Early data forwarding is applied, the source gNB should consider the T1 to decide when start the data forwarding, to avoid the source gNB forward large amount of DL data to the target gNB in case the HO preparation is performed well before the UE execute the handover. This is different to current data forwarding in Xn-CHO. This is same for NG-HO with time-based trigger condition. We propose to capture this behaviour in Stage-2 TS38.300. 
Proposal 1-1: Capture in TS38.300 that source gNB should consider T1 to decide when start early data forwarding in Xn-CHO or NG-HO with time-based trigger condition.

The draft Stage-2 TP can be found in Annex - Text Proposal for BL CR 38.300. 
3 NG-HO with time-based trigger condition
Last RAN3 meeting agreed “to enhance the early data forwarding with data discarding for NG HO”. 

In Xn-CHO with early data forwarding, the source gNB may start early data forwarding well before the UE execute the handover. As long as the UE remains connected with source cell, source gNB can continue send DL data to UE. For the DL data forwarded to target gNB, source gNB can inform target gNB to discard those DL data that already transmitted from source cell to UE. This is supported via source gNB initiated XnAP EARLY STATUS TRANSFER message including DL Discarding IE. So target gNB only buffer the DL packets that have not been transferred to the UE.  

Same mechanism should also be used in NG-HO with time-based trigger condition. It is proposed to enhance Early Status Transfer Transparent Container IE by adding a XnAP-like DL Discarding IE.
Current Early Status Transfer Transparent Container IE is included in UPLINK RAN EARLY STATUS TRANSFER message and DOWNLINK RAN EARLY STATUS TRANSFER message, which are defined for DAPS handover. So Stage-3 need to be updated to allow both messages/procedures can also be used for NG-HO with time-based trigger condition.
Proposal 2-1: introduce a new DL Discarding IE in Early Status Transfer Transparent Container IE. 
Proposal 2-2: clarify the Uplink RAN Early Status Transfer procedure and Downlink RAN Early Status Transfer procedure are also applicable for NG-HO with time-based trigger condition.
The draft Stage-3 TP can be found in ([4])

Coordination with SA2
The N2-based handover procedure is specified in SA2 TS23.502 Section 4.9.1.3 “Inter NG-RAN node N2 based handover”, which includes following sub-sections  (TS23.502 section/figure is also copied at Annex B - TS23.502 N2-based HO)
· 4.9.1.3.2	Preparation phase
· 4.9.1.3.3	Execution phase
· 4.9.1.3.3a	Execution phase for DAPS handover

TS23.502 Section 4.9.1.3 need to be updated. For example, 
· Preparation phase: add the description for CHO preparation (e.g. refer to the similar text defined in Xn-CHO). 
· Execution phase: in normal handover execution procedure (TS23.502, 4.9.1.3.3), NGAP Uplink RAN Status Transfer and Downlink RAN Status Transfer procedures are used to support data forwarding.  NGAP Uplink RAN Early Status Transfer procedure and Downlink RAN Early Status Transfer procedure are only used for DAPS handover (TS23.502, 4.9.1.3.3a). So TS23.502 need to be updated to use NGAP Uplink RAN Early Status Transfer procedure and Downlink RAN Early Status Transfer procedure for normal HO with Time-based trigger condition. 

It is up to SA2 to decide on how to capture it in TS23.502. A formal request needs to be sent to SA2 to check the SA2 feedback on how to support the Time-based trigger condition in NG-HO. 

Observation 2-3: coordination with SA2 is required, e.g. to update TS23.502 to support Time-based trigger condition in N2-based HO.

Proposal 2-3: RAN3 send a LS to SA2 to check how to support Time-based trigger condition in N2-based HO.

4 Conclusions
In this contribution, we analyzed the support for time-based trigger condition in N2-HO and CHO recovery. Our proposals are:
Proposal 1-1: Capture in TS38.300 that source gNB should consider T1 to decide when start early data forwarding in Xn-CHO or NG-HO with time-based trigger condition.

The draft Stage-2 TP can be found in Annex - Text Proposal for BL CR 38.300. 
Proposal 2-1: introduce a new DL Discarding IE in Early Status Transfer Transparent Container IE. 
Proposal 2-2: clarify the Uplink RAN Early Status Transfer procedure and Downlink RAN Early Status Transfer procedure are also applicable for NG-HO with time-based trigger condition.
The draft Stage-3 TP can be found in ([4])
Observation 2-3: coordination with SA2 is required, e.g. to update TS23.502 to support Time-based trigger condition in N2-based HO.

Proposal 2-3: RAN3 send a LS to SA2 to check how to support Time-based trigger condition in N2-based HO.
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[bookmark: _Toc124536347]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.
When time-based trigger condition is used, the source NG-RAN node should consider the time indicated to the UE to decide when start the early data forwarding to the target NG-RAN node.




[bookmark: _Ref131755067]Annex B - TS23.502 N2-based HO
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Figure 4.9.1.3.2-1: Inter NG-RAN node N2 based handover, Preparation phase
[bookmark: _Toc114667966]4.9.1.3.3	Execution phase


Figure 4.9.1.3.3-1: inter NG-RAN node N2 based handover, execution phase


[bookmark: _Toc45192884][bookmark: _Toc47592516][bookmark: _Toc51834597][bookmark: _Toc114667967]4.9.1.3.3a	Execution phase for DAPS handover
This procedure applies only if at the end of the Preparation phase it has been determined that at least one DRB of the UE is subject to a DAPS related Handover.


Figure 4.9.1.3.3a-1: inter NG-RAN node N2 based DAPS handover, execution phase
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