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1. Introduction
In CT4#109E meeting, there was discussion on the handling of hoPreparationIndication=false received by the anchor SMF, see C4-222334. The following interim agreements were reached:
- The sender party (i.e. I-SMF/V-SMF) shall not send hoPreparationIndication=false in other procedures than HO related procedures;
- When the receiver party (i.e. anchor SMF) receives the hoPreparationIndicaiton=false in other procedures than HO related procedures, it needs further analysis that whether the anchor SMF rejects the request with 4xx HTTP response or accepts the request by ignoring the hoPreparationIndication=false.

2. Analysis of HO procedure handling in SMF
2.1 HO state model in anchor SMF
As per TS23.502 and TS29.502, the HO state mode in the anchor SMF can be described by the figure below:



Figure 1 - HO state model in the SMF

	Procedure/Service Trigger
	NONE (Not in HO)
	HO-PREPARATION
	HO-EXECUTION

	EPS to 5GS HO Preparation, Create (29.502 clause 5.2.2.7.3)
	Input:
- requestType or maRequestInd or maUpdateInd, 
- hoPreparationIndication=true,
State transit to:
HO-PREPARATION (NOTE 1)
	
	

	N2 HO Preparation, Create (29.502 clause 5.2.2.7.4)
	Input:
- requestType or maRequestInd or maUpdateInd, 
- hoPreparationIndication=true,
State transit to:
HO-PREPARATION (NOTE 1)
	
	

	EPS to 5GS HO Execution, Update (29.502 clause 5.2.2.8.2.4)
	
	Input:
- requestIndication= PDU_SES_MOB, 
- hoPreparationIndication=false,
State transit to:
HO-EXECUTION (NOTE 2)
	

	N2 HO Execution with I-SMF insertion, Update (29.502 clause 5.2.2.8.2.12)
	
	Input:
- requestIndication= NW_PDU_SES_MOB,
- hoPreparationIndication=false,
State transit to:
HO-EXECUTION (NOTE 2)
	

	EPS to 5GS HO Cancellation, Update (29.502 clause 5.2.2.8.2.14)
	Input:
- requestIndication= PDU_SES_MOB,
- cause=HO_CANCEL
- hoPreparationIndication=false,
State transit to:
NONE-HO (NOTE 3)
	
	

	N2 HO Cancellation with I-SMF insertion, Update (29.502 clause 5.2.2.8.2.13)
	Input:
- requestIndication= NW_PDU_SES_MOB,
- cause=HO_CANCEL
- hoPreparationIndication=false,
State transit to:
NONE-HO (NOTE 3)
	
	

	EPS to 5GS HO Preparation Failure, Update (29.502 clause 5.2.2.8.2.4)
	Input:
- requestIndication= PDU_SES_MOB,
- cause=HO_FAILURE
- hoPreparationIndication=false,
State transit to:
NONE-HO (NOTE 3)
	
	

	N2 HO Preparation Failure, Create (29.502 clause 5.2.2.8.2.12)
	Input:
- requestIndication= NW_PDU_SES_MOB,
- cause=HO_FAILURE
- hoPreparationIndication=false,
State transit to:
NONE-HO (NOTE 3)
	
	

	EPS to 5GS HO Execution Failure, Update (29.502 clause 5.2.2.8.2.17)
	
	Input:
- requestIndication= PDU_SES_MOB,
- cause=HO_FAILURE
- hoPreparationIndication=false,
State transit to:
NONE (NOTE 3)
	

	Completion of HO Execution
	
	
	Input:
- None, only internal steps
State transit to:
NONE

	NOTE 1: 	The SMF shall not switch the DL user plane of the PDU session, if the hoPreparationIndication IE was set to "true" in the request.
NOTE 2: 	The SMF shall switch the DL user plane of the PDU session using the N9 tunnel information that has been received in the icnTunnelInfo, if the hoPreparationIndication IE was set to "false" in the request.
NOTE 3: 	The H-SMF or SMF shall release the resources prepared for the handover. (EPS to 5GS HO) The combined PGW-C+SMF shall not release the PDN connection that was attempted to be handed over.



Table 1. HO state transition in the SMF

2.2 SMF behavior on receiving hoPreparationIndication=false
As per described in clause 2.1, the hoPreparationIndication=false shall only be provided in the following cases:
· HO Execution phase (EPS to 5GS HO, N2 HO)
· HO Cancel in HO preparation phase
· HO Preparation Failure
· HO Execution Failure
Thus, from the anchor SMF point of view, the hoPreparationIndication=false shall only be received in the HO-PREPARATION state, i.e. hoPreparationIndication=true has been received in previous step. The SMF shall take corresponding actions against the hoPreparationIndication=false, as indicated by NOTE 2 / NOTE 3 in table 1. In any other state (i.e. NONE-HO, HO-EXECUTION), the hoPreparationIndication=false shall not be received.

But, if in other state (e.g. NONE), the anchor SMF receives hoPreparationIndication (due to the incorrect behavior of the sender), what is the expected SMF behavior?

A typical SMF behavior might be:
· Step.1, the SMF checks requestIndication=PDU_SES_MOB | NW_PDU_SES_MOB and hoPreparationIndication is set, thus the SMF determines to navigate the procedure into internal HO handling procedure;
· Step 2, however, the SMF checks the context but finds the UE state is not HO-PREPARATION. So the procedure handling for HO (i.e. state transition and corresponding resource handling) shall not be performed;
· Step 3, instead, the SMF may forward the request to other logical procedure (e.g. PDU session modification procedure), or the SMF returns “400 Bad Request” by indicating the wrong parameter in the ProblemDetails.

[bookmark: _GoBack]The table below lists the pros and cons for each alternative:
	
	Pros
	Cons

	Return 4xx (e.g. 400 Bad Request)
	- The SMF behavior complies with the principle of incorrect IE handling in SBI messages specified in TS29.500, 29.501;
- The protocol design is more clear, and it gives the sender clear instruction on the failure reason;
- Jumping from one logic SMF procedure to another is avoided, thus it simplifies the SMF internal handing.
	Other procedures than HO (e.g. Service Request) may be interrupted.

	Ignore hoPreparationIndicaiton=false
	- Other procedures than HO (e.g. Service Request) will not be interrupted;

	- No clear instruction returned to the sender, thus no help to correct the behavior of the sender;
- The SMF internal logic is jumped from one logic procedure model to another, which introduces unnecessary complex to SMF internal handling.


Table 2 – pros and cons of alternative SMF behaviors

3. Conclusions
ZTE proposes to return 4xx response so that it can provide a clear protocol design. However, ZTE will accept the final decision made by CT4.

4. Proposal
It is proposed to agree the changes in C4-223053 to 3GPP TS 29.502 v17.4.0.
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