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	Reason for change:
	For HR PDU session, during network slice replacement procedure triggered by AMF/SMF (see clause 4.3.3.3 of TS23.502), the H-SMF may determine that the existing PDU session can be retained by using the alternative HPLMN S-NSSAI. In this case, the H-SMF provides (adopted) alternative HPLMN S-NSSAI and a Cause/indication to indicate the PDU session is retained. Such information thus can be used by the V-SMF to construct the N1 PDU Session Modification Command message send to the UE (i.e. alternative HPLMN S-NSSAI is included.

See 3GPP TS23.501 caluse 5.15.19:
-	If the SMF determines that the PDU Session needs to be retained (e.g. if the anchor UPF can be reused with the alternative S-NSSAI and SSC mode 1), the SMF sends the Alternative S-NSSAI to the UPF in the N4 message, to the NG-RAN in N2 message and to the supporting UE in PDU Session Modification Command message.
and 3GPP TS23.502 clause 4.3.3.3:
3.	(UE or serving network requested or HPLMN requested) The H-SMF invokes the Nsmf_PDUSession_Update Request (SM Context ID, QoS profiles, [Alternative QoS profile(s)], Session-AMBR, information needed to build the SM PDU Session Modification Command message towards the UE including the QoS rule(s) and QoS Flow level QoS parameters if needed for the QoS Flow(s) associated with the QoS rule(s) and QoS rule operation and the QoS Flow level QoS parameters operation) service operation to the V-SMF.
	……
	For network slice replacement, based on the information received from the V-SMF, the H-SMF determines whether to retain the PDU Session as described in clause 5.15.19 of TS 23.501 [2]. If the H-SMF decides to retain the PDU Session, the H-SMF includes the Alternative HPLMN S-NSSAI and a cause value indicating that the PDU Session is to be retained in the Nsmf_PDUSession_Update Request message. For SSC mode 3 PDU Session if the H-SMF decides to establish a new PDU Session on the Alternative HPLMN S-NSSAI, the H-SMF includes Alternative HPLMN S-NSSAI and a cause value indicating that a new PDU Session re-establishment on the Alternative HPLMN S-NSSAI is required in the Nsmf_PDUSession_Update Request message. For SSC mode 1 and SSC mode 2 PDU session if the H-SMF decides to establish a new PDU Session on the HPLMN Alternative S-NSSAI, the H-SMF initiates release of the PDU Session as described in clause 4.3.4.3.
……
4a-4b.	These steps are the same as step 3a-3b in clause 4.3.3.2 but controlled from the V-SMF. The V-SMF uses the information received in step 3 to generate any N1 and/or N2 signalling to be sent towards the UE and/or the (R)AN.
	For network slice replacement in step 1f, the following applies:
-	If the PDU Session is to be retained and only the VPLMN S-NSSAI is to be replaced by an Alternative VPLMN S-NSSAI, the V-SMF includes Alternative VPLMN S-NSSAI in the N1 PDU Session Modification Command message and a cause value to notify the UE that the VPLMN S-NSSAI of the PDU Session is replaced with the Alternative VPLMN S-NSSAI. The V-SMF also set the S-NSSAI in N2 SM information to Alternative VPLMN S-NSSAI.
-	If the PDU Session is to be retained and only the HPLMN S-NSSAI is to be replaced by an Alternative HPLMN S-NSSAI, the V-SMF includes Alternative HPLMN S-NSSAI in the N1 PDU Session Modification Command message and a cause value to notify the UE that the HPLMN S-NSSAI is replaced with the Alternative HPLMN S-NSSAI
-	If the PDU Session is to be retained and both VPLMN S-NSSAI and HPLMN S-NSSAI are to be replaced, the V-SMF includes Alternative HPLMN S-NSSAI and VPLMN Alternative S-NSSAI in the N1 PDU Session Modification Command message and a cause value to notify the UE that the HPLMN S-NSSAI is replaced with the Alternative HPLMN S-NSSAI and the VPLMN S-NSSAI of the PDU Session is replaced with Alternative VPLMN S-NSSAI. The V-SMF sets the S-NSSAI in N2 SM information to Alternative VPLMN S-NSSAI.
-	If a new PDU Session establishment is required, the V-SMF includes Alternative HPLMN S-NSSAI and/or Alternative VPLMN S-NSSAI in the N1 PDU Session Modification Command message and a cause value to notify the UE that a new PDU Session establishment on the HPLMN Alternative S-NSSAI and/or Alternative VPLMN S-NSSAI is required.

To support the stage 2 requirement, the related service operation and data structure need update accordingly.


	
	

	Summary of change:
	Following changes are made:
- new clause 5.2.2.8.3.xx, description the network initiated network slice replacement procedure with PDU session retained;
- clause 6.1.6.2.15, add following new attributes:altHplmnSnssai, pduSessionretainInd to the VsmfUpdateData, so as to allow the H-SMF to indicate the PDU session is retained for the alternative HPLMN S-NSSAI during network slice replacement;
- A.2, update the OpenAPI file accordingly.

	
	

	Consequences if not approved:
	Not possible for the H-SMF to indicate the PDU session is retained for the alternatvie HPLMN S-NSSAI during network slice replacement.

	
	

	Clauses affected:
	5.2.2.8.3.xx (new), 6.1.6.2.15, A.2
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	Other comments:
	This CR introduces backward compatible new features to the OpenAPI file: TS29502_Nsmf_PDUSession.yaml.

	
	

	This CR's revision history:
	Rev#3:
- Correct the error in OpenAPI, i.e. indent not correct.
[bookmark: _GoBack]- Editorial corrections.

Rev#2:
- Refine the description of new procedure clause, table description for new attributes, and limit the boolean value in OpenAPI.

Rev#1:
- Add new clause under 5.2.2.8.3 to describe procedure description for network slice replacement for HR PDU session with PDU session retained;
- In clause 6.1.6.2.15, only HPLMN S-NSSAI is included in VsmfUpdateData.
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* * * First Change * * * *
[bookmark: _Toc43119967][bookmark: _Toc49768022][bookmark: _Toc56434195][bookmark: _Toc138323102][bookmark: _Toc25073932][bookmark: _Toc34063115][bookmark: _Toc43120092][bookmark: _Toc49768147][bookmark: _Toc56434320][bookmark: _Toc138323229][bookmark: _Toc25073933][bookmark: _Toc34063116][bookmark: _Toc43120093][bookmark: _Toc49768148][bookmark: _Toc56434321][bookmark: _Toc138323230][bookmark: _Toc93869000][bookmark: _Toc130831302][bookmark: _Toc130831260]5.2.2.8.3	Update service operation towards V-SMF or I-SMF
[bookmark: _Toc25073832][bookmark: _Toc34063004][bookmark: _Toc43119976][bookmark: _Toc49768031][bookmark: _Toc56434204][bookmark: _Toc138323111]5.2.2.8.3.xx	Network (e.g. AMF) triggered network slice replacement with PDU session retained
During network slice replacement procedure, for HR PDU session, if the H-SMF determines to retain the PDU session for the alternative HPLMN S-NSSAI, the H-SMF shall use this procedure to instruct the V-SMF that the PDU session is retained for the alternative HPLMN S-NSSAI (see clause 4.3.3.3 of 3GPP TS 23.502 [3]).
The requirements specified in clause 5.2.2.8.3.1 shall apply with the following modifications.
1.	Same as step 1 of Figure 5.2.2.8.3.1-1, with the following modifications.
The requestIndication shall be set to NW_REQ_PDU_SES_MOD.
The payload body of the POST request shall contain:
-	an altHplmnSnssai IE to indicate the alternative HPLMN S-NSSAI applied to the PDU session;
-	a pduSessionRetainInd IE to indicate the PDU session is retained;
Editor's Note:	It needs FFS whether to define new Cause value (e.g. PDU_SESSION_RETAINED) instead of using pduSessionRetainInd IE.	
2a.	Same as step 2a of Figure 5.2.2.8.3.1-1.

* * * Next Change * * * *
[bookmark: _Toc25073940][bookmark: _Toc34063123][bookmark: _Toc43120100][bookmark: _Toc49768155][bookmark: _Toc56434328][bookmark: _Toc138323237][bookmark: _Toc25073943][bookmark: _Toc34063126][bookmark: _Toc43120103][bookmark: _Toc49768158][bookmark: _Toc56434331][bookmark: _Toc138323240]6.1.6.2.15	Type: VsmfUpdateData
Table 6.1.6.2.15-1: Definition of type VsmfUpdateData
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	requestIndication
	RequestIndication
	M
	1
	This IE shall indicate the request type.
	

	sessionAmbr
	Ambr
	C
	1
	This IE shall be present if the Session AMBR authorized for the PDU session is modified. When present, it shall contain the new Session AMBR authorized for the PDU session.
	

	qosFlowsAddModRequestList
	array(QosFlowAddModifyRequestItem)
	C
	1..N
	This IE shall be present if QoS flows are requested to be established or modified.
	

	qosFlowsRelRequestList
	array(QosFlowReleaseRequestItem)
	C
	1..N
	This IE shall be present if QoS flows are requested to be released.
	

	epsBearerInfo
	array(EpsBearerInfo)
	C
	1..N
	This IE shall be present if the PDU session may be moved to EPS during its lifetime and the ePSBearerInfo has changed.
When present, it shall only include epsBearerInfo IE(s) for new EBI or for EBIs for which the epsBearerInfo has changed. The complete epsBearerInfo shall be provided for an EBI that is included (i.e. the epsBearerInfo newly received for a given EBI replaces any epsBearerInfo previously received for this EBI).
	

	assignEbiList
	array(Arp)
	C
	1..N
	This IE shall be present if the H-SMF requests EBIs to be assigned.  
	

	revokeEbiList
	array(EpsBearerId)
	C
	1..N
	This IE shall be present if the H-SMF/SMF requests the V-SMF/I-SMF to revoke some EBI(s). When present, it shall contain the EBIs to revoke. 
	

	modifiedEbiList
	array(EbiArpMapping)
	C
	1..N
	This IE shall be present if a PDU session modification procedure resulted in the change of ARP for a QoS flow that was already allocated an EBI.
	

	pti
	ProcedureTransactionId
	C
	0..1
	This IE shall be present if the request is sent in response to a UE requested PDU session modification or release. When present, it shall contain the PTI value received in the corresponding request.
	

	n1SmInfoToUe
	RefToBinaryData
	C
	0..1
	This IE shall be present if the H-SMF/SMF needs to send N1 SM information to the UE that does not need to be interpreted by the V-SMF/I-SMF. When present, this IE shall reference the n1SmInfoToUe binary data (see clause 6.1.6.4.4). 
	

	alwaysOnGranted
	boolean
	C
	0..1
	This IE shall be present if:
-	an alwaysOnRequested IE was received in an earlier V-SMF/I-SMF initiated Update request to change the PDU session to an always-on PDU session; or
-	the H-SMF/SMF determines, based on local policy, that the PDU session needs to be established as an always-on PDU session.
When present, it shall be set as follows:

-	true: always-on PDU session granted.
-	false (default): always-on PDU session not granted.
	

	hsmfPduSessionUri
	Uri
	C
	0..1
	This IE shall be included if:
-	an Update Request is sent to the V-SMF/I-SMF before the Create Response (e.g. for EPS bearer ID allocation as specified in clause 4.11.1.4.1 of 3GPP TS 23.502 [3], or for Secondary authorization/authentication as specified in clause 4.3.2.3 of 3GPP TS 23.502 [3]), and
-	the H-SMF PDU Session Resource URI has not been previously provided to the V-SMF/I-SMF.
This IE shall not be included otherwise.

When present, this IE shall include the URI representing the PDU session resource in the H-SMF.
	

	newSmfId
	NfInstanceId
	C
	0..1
	This IE may be present if the anchor SMF has changed and the SMF Instance ID of the new anchor SMF has not been already signalled to the I-SMF or V-SMF.
When present, it shall carry the NF instance identifier of the new anchor SMF handling the PDU session.
	

	newSmfPduSessionUri
	Uri
	C
	0..1
	This IE shall be present if the newSmfId is present.
When present, it shall carry the URI representing the updated PDU session resource in the new anchor SMF.
	

	supportedFeatures
	SupportedFeatures
	C
	0..1
	This IE shall be present if "hsmfPduSessionUri" IE is present and at least one optional feature defined in clause 6.1.8 is supported. 
	

	cause
	Cause
	O
	0..1
	When present, this IE shall indicate the cause for the requested modification. 
	

	n1smCause
	string
	O
	0..1
	When present, this IE shall contain the 5GSM cause the H-SMF proposes the V-SMF/I-SMF to send to the UE. It shall be encoded as two characters in hexadecimal representation with each character taking a value of "0" to "9" or "A" to "F", and represent the cause value of the 5GSM cause IE specified in clause 9.11.4.2 of 3GPP TS 24.501 [7].
Example: the cause "Invalid mandatory information" shall be encoded as "60".
See NOTE.
	

	backOffTimer
	DurationSec
	O
	0..1
	When present, this IE shall indicate a Back-off timer value, in seconds, that the V-SMF/I-SMF may use when sending the NAS message (PDU Session Release Command) towards the UE.  
	

	maReleaseInd
	MaReleaseIndication
	C
	0..1
	This IE shall be present if one access of a MA PDU session is to be released, when H-SMF or SMF initiates MA PDU session release over one access.
When present, it shall indicate the access requested to be released.
	MAPDU

	maAcceptedInd
	boolean
	C
	0..1
	This IE shall be present if a request to modify a single access PDU session into a MA PDU session was accepted (see clause 4.22.6.3 of 3GPP TS 23.502 [3]).
When present, it shall be set as follows:

- true: MA PDU session
- false (default): single access PDU session
	MAPDU

	additionalCnTunnelInfo
	TunnelInfo
	C
	0..1
	This IE shall be present for a MA-PDU session if the UE requested to establish resources for a MA PDU session over the other access.
When present, it shall contain additional N9 tunnel information of the UPF controlled by the H-SMF or SMF. 
	MAPDU

	dnaiList
	array(Dnai)
	C
	0..N
	This IE shall be present if received from PCF during I-SMF Related Procedures with PCF (see clause 4.23.6.2 in 3GPP TS 23.502 [3]).
When present, the IE shall include a list of DNAI(s) the SMF deems relevant for the PDU Session.

If the I-SMF and the SMF support the DTSSA-Ext1 feature, when present, this IE should include the full list of DNAIs of interest for PDU session, including DNAIs that may not be supported by the I-SMF and excluding the ones supported by the Anchor SMF.

If this IE is not present, the I-SMF shall consider that the dnaiList has not changed. If there is no more DNAI of interest for the PDU session, the dnaiList attribute shall be present and be encoded as an empty array.
	DTSSA





DTSSA-Ext1

	n4Info
	N4Information
	O
	0..1
	This IE may be present if the SMF needs to send N4 information to the I-SMF for the control of traffic offloaded at a PSA/BP/ULCL controlled by an I-SMF. 
	DTSSA

	n4InfoExt1
	N4Information
	O
	0..1
	This IE may be present if the SMF needs to send additional N4 information to the I-SMF for the control of traffic offloaded at a PSA/BP/ULCL controlled by an I-SMF. 
	DTSSA

	n4InfoExt2
	N4Information
	O
	0..1
	This IE may be present if the SMF needs to send additional N4 information to the I-SMF for the control of traffic offloaded at a PSA/BP/ULCL controlled by an I-SMF (e.g. during a change of PSA). 
	DTSSA

	n4InfoExt3
	N4Information
	O
	0..1
	This IE may be present if the SMF needs to send additional N4 information to the I-SMF for the control of traffic offloaded at a PSA/BP/ULCL controlled by an I-SMF (e.g. during simultaneous change of BP/ULCL and PSA).
	SCPBU

	smallDataRateControlEnabled
	boolean
	C
	0..1
	This IE shall be present if the applicability of small data rate control on the PDU session changes.

When present, it shall be set as follows:
-	true: small data rate control is applicable.
-	false: small data rate control is not applicable.
	CIOT

	qosMonitoringInfo
	QosMonitoringInfo
	C
	0..1
	This IE may be present if QoS monitoring has been activated for at least one QoS flow of the PDU session (see the qosMonitoringReq attribute in clause 6.1.6.2.22). 
	DTSSA

	epsPdnCnxInfo
	EpsPdnCnxInfo
	C
	0..1
	This IE shall be present if the PDU session may be moved to EPS during its lifetime and the EpsInterworkingIndication is changed to "WITH_N26".

The IE shall also be present when the EPS PDN Connection Context Information of the PDU session is changed, e.g. due to change of anchor SMF.
	

	n9DataForwardingInd
	boolean
	C
	0..1
	This IE shall be present and set as specified in clauses 4.23.9.4 and 4.23.9.5 of 3GPP TS 23.502 [3] during simultaneous change of Branching Points or UL CLs controlled by I-SMF or controlled by different I-SMFs.
When present, it shall be set as follows:
- true: setup N9 forwarding tunnels between Branching Points or UL CLs;
- false (default): N9 forwarding tunnels between Branching Points or UL CLs are not required to be setup (see clauses 5.2.2.8.3.6 and 5.2.2.8.3.10).
	N9FSC

	n9InactivityTimer
	DurationSec
	O
	0..1
	When present, this IE shall indicate an inactivity detection timer, in seconds, that the I-SMF may use to set the N9 forwarding tunnel inactive traffic detection timer in Branching Point or UL CL as specified in clauses 4.23.9.4 and 4.23.9.5 of 3GPP TS 23.502 [3].
	N9FSC

	hrsboRspInfo
	HrsboRspInfo
	O
	0..1
	This IE may be present if the H-SMF and the V-SMF supports the HR-SBO feature and if the H-SMF needs to update the HR-SBO information towards the V-SMF, e.g. due to a change of the user subscription data or policy information.

When present, this IE shall include the complete information for HR-SBO as defined in clause 6.1.6.2.73 and the V-SMF shall replace any earlier received HR-SBO information by the new HR-SBO information.
	HR-SBO

	altHplmnSnssai
	Snssai
	C
	0..1
	This IE shall be present for HR PDU session if the H-SMF determines to retain the PDU session for the alternative HPLMN S-NSSAI, during network slice replacement.

When present, this IE shall indicate the alternative HPLMN S-NSSAI to be used by the HR PDU session.

See clause 5.15.19 of 3GPP TS 23.501 [2].
	NSRP

	pduSessionRetainInd
	boolean
	C
	0..1
	This IE shall be present and set to true, if the H-SMF determines to retain the PDU session for the alternative HPLMN S-NSSAI during network slice replacement.

When present with true value, this IE indicates the PDU session is retained for the alternative HPLMN S-NSSAI.
Present with false value shall be prohibited.

See clause 4.3.3.3 of 3GPP TS 23.502 [3].
	NSRP

	NOTE:	This IE contains information that the V-SMF shall transfer to the UE without interpretation. It is sent as a separate IE rather than within the n1SmInfoToUE binary data because the 5GSM cause IE is defined as a "V" IE (i.e. without a Type field) in the NAS PDU Session Release Command message.



* * * Next Change * * * *
[bookmark: _Toc25074011][bookmark: _Toc34063203][bookmark: _Toc43120188][bookmark: _Toc49768245][bookmark: _Toc56434421][bookmark: _Toc138323341][bookmark: _Toc136273791]A.2	Nsmf_PDUSession API

********TEXT SKIPPED********
    VsmfUpdateData:
      description: Data within Update Request towards V-SMF, or from SMF to I-SMF
      type: object
      properties:
        requestIndication:
          $ref: '#/components/schemas/RequestIndication'
        sessionAmbr:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Ambr'
        qosFlowsAddModRequestList:
          type: array
          items:
            $ref: '#/components/schemas/QosFlowAddModifyRequestItem'
          minItems: 1
        qosFlowsRelRequestList:
          type: array
          items:
            $ref: '#/components/schemas/QosFlowReleaseRequestItem'
          minItems: 1
        epsBearerInfo:
          type: array
          items:
            $ref: '#/components/schemas/EpsBearerInfo'
          minItems: 1
        assignEbiList:
          type: array
          items:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/Arp'
          minItems: 1
        revokeEbiList:
          type: array
          items:
            $ref: '#/components/schemas/EpsBearerId'
          minItems: 1
        modifiedEbiList:
          type: array
          items:
            $ref: '#/components/schemas/EbiArpMapping'
          minItems: 1
        pti:
          $ref: '#/components/schemas/ProcedureTransactionId'
        n1SmInfoToUe:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/RefToBinaryData'
        alwaysOnGranted:
          type: boolean
          default: false
        hsmfPduSessionUri:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Uri'
        newSmfId:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/NfInstanceId'
        newSmfPduSessionUri:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Uri'
        supportedFeatures:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/SupportedFeatures'
        cause:
          $ref: '#/components/schemas/Cause'
        n1smCause:
          type: string
        backOffTimer:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/DurationSec'
        maReleaseInd:
          $ref: '#/components/schemas/MaReleaseIndication'
        maAcceptedInd:
          type: boolean
          default: false
        additionalCnTunnelInfo:
          $ref: '#/components/schemas/TunnelInfo'
        dnaiList:
          type: array
          items:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/Dnai'
        n4Info:
          $ref: '#/components/schemas/N4Information'
        n4InfoExt1:
          $ref: '#/components/schemas/N4Information'
        n4InfoExt2:
          $ref: '#/components/schemas/N4Information'
        n4InfoExt3:
          $ref: '#/components/schemas/N4Information'
        smallDataRateControlEnabled:
          type: boolean
        qosMonitoringInfo:
          $ref: '#/components/schemas/QosMonitoringInfo'
        epsPdnCnxInfo:
          $ref: '#/components/schemas/EpsPdnCnxInfo'
        n9DataForwardingInd:
          type: boolean
          default: false
        n9InactivityTimer:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/DurationSec'
        hrsboRspInfo:
          $ref: '#/components/schemas/HrsboRspInfo'
        altHplmnSnssai:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Snssai'
        pduSessionRetainInd:
          type: boolean
          enum:
           - true
      required:
        - requestIndication
********TEXT SKIPPED********


* * * End of Changes * * * *
