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1. Introduction
[bookmark: _GoBack]This p-CR is to add access type information in the notification message to align with stage 2 agreement.
2. Reason for Change
As indicated in the attached SA2 agreed CRs (S2-181026 and S2-181027, excerpted as below) in the incoming LS C1-181029/S2-181028, instead of including PDU session ID(s), the AMF will include an access type information (i.e. 3GPP acess or non-3GPP access) in the Notification message to indicate the access type over which the AMF has pending downlink signalling or user data to be sent to the UE.
"4c.	[Conditional] If the UE is simultaneously registered over 3GPP and non-3GPP accesses in the same PLMN, and the UE is in CM-CONNECTED state in 3GPP access and the PDU Session ID in step 3a is associated with non-3GPP access, the AMF sends a NAS Notification message containing the non-3GPP access the PDU Session ID to the UE over 3GPP access and sets a Notification timer. Step 5 is omitted.
	If the UE is simultaneously registered over 3GPP and non-3GPP accesses in the same PLMN, and the UE is in CM-CONNECTED state for non-3GPP access and in CM-IDLE for 3GPP access, and if the PDU Session ID in step 3a is associated with 3GPP access, and based on local policy the AMF decides to notify the UE through non-3GPP access, the AMF may send a NAS Notification message containing the 3GPP access the PDU Session ID to the UE over non-3GPP access and sets a Notification timer."
Based on this access type information, the UE can decide to re-activate UP resources for which PDU sessions in case of the UE is registered over both 3GPP access and non-3GPP access in parallel.
This also provided a consistent AMF behaviour between the IDLE mode and connected mode over 3GPP access.
Stage 3 needs to do the required alignment work on this.
3. Conclusions

3. Proposal
It is proposed to agree the following changes to 3GPP TS 24.501 V0.3.1.


* * * First Change * * * *
[bookmark: _Toc484956737][bookmark: _Toc485044178][bookmark: _Toc485217824][bookmark: _Toc485219993][bookmark: _Toc485220348][bookmark: _Toc492387664][bookmark: _Toc492388254][bookmark: _Toc492394139][bookmark: _Toc492394728][bookmark: _Toc492455560][bookmark: _Toc492456150][bookmark: _Toc492465970][bookmark: _Toc492466560][bookmark: _Toc500935358][bookmark: _Toc501355931][bookmark: _Toc501367020][bookmark: _Toc501369033][bookmark: _Toc501373479][bookmark: _Toc501376280][bookmark: _Toc501377410][bookmark: _Toc501377967][bookmark: _Toc501395136][bookmark: _Toc501395693][bookmark: _Toc501442604][bookmark: _Toc501574957][bookmark: _Toc501576264][bookmark: _Toc505611562][bookmark: _Toc505868459][bookmark: _Toc484956697][bookmark: _Toc485044138][bookmark: _Toc485217817][bookmark: _Toc485219986][bookmark: _Toc485220340][bookmark: _Toc492387643][bookmark: _Toc492388233][bookmark: _Toc492394118][bookmark: _Toc492394707][bookmark: _Toc492455539][bookmark: _Toc492456129][bookmark: _Toc492465949][bookmark: _Toc492466539][bookmark: _Toc500935336][bookmark: _Toc501355909][bookmark: _Toc501366998][bookmark: _Toc501369011][bookmark: _Toc501373457][bookmark: _Toc501376258][bookmark: _Toc501377388][bookmark: _Toc501377945][bookmark: _Toc501395114][bookmark: _Toc501395671][bookmark: _Toc501442582][bookmark: _Toc501574935][bookmark: _Toc501576242][bookmark: _Toc505611540][bookmark: _Toc505868437]5.5.1.3.2	Mobility and periodic registration update initiation
The UE in state 5GMM-REGISTERED shall initiate the mobility and periodic registration updating procedure by sending a REGISTRATION REQUEST message to the AMF,
a)	when the UE detects entering a tracking area that is not in the list of tracking areas that the UE previously registered in the AMF; or
b)	when the periodic registration updating timer Te expires;
c)	when requested by the CONFIGURATION UPDATE COMMAND message;
d)	when the UE in state 5GMM-REGISTERED.ATTEMPTING-REGISTRATION-UPDATE either receives a paging with access type indicating non-3GPP access or the UE receives a NOTIFICATION message with access type indicating 3GPP access over the non-3GPP access for PDU sessions associated with 3GPP access; or
e) 	upon intersystem change from S1 mode to N1 mode.
Editor's note:	Further cases for initiation of mobility and periodic registration update are FFS.
The UE in state 5GMM-REGISTERED shall initiate the mobility registration updating procedure by sending a REGISTRATION REQUEST message to the AMF when the UE needs to request the use of SMS over NAS transport or the current requirements to use SMS over NAS transport change in the UE. The UE shall include the SMS requested IE in the REGISTRATION REQUEST message as specified in subclause 5.5.1.2.2.
When initiating a periodic registration update and the requirements to use SMS over NAS transport have not changed in the UE, the UE shall not include the SMS requested IE in the REGISTRATION REQUEST message.
If the UE no longer requires the use of SMS over NAS transport, then the UE shall include the SMS requested IE in the REGISTRATION REQUEST message with the "supported accesses" bits set to "SMS over NAS not supported".
After sending the REGISTRATION REQUEST message to the AMF the UE shall start timer T3510. If timer T3502 is currently running, the UE shall stop timer T3502. If timer T3511 is currently running, the UE shall stop timer T3511.
If the last visited registered TAI is available, the UE shall include the last visited registered TAI in the REGISTRATION REQUEST message.
If the UE holds a valid 5G-GUTI, the UE shall indicate the 5G-GUTI in the 5GS mobile identity IE.
If the UE supports MICO mode and requests the use of MICO mode, then the UE shall include the MICO indication IE in the REGISTRATION REQUEST message.
If the UE is initiating the mobility registration update procedure, the UE may include the Uplink data status IE to indicate which PDU session(s) have pending user data to be sent. If the UE is located outside the LADN service area, the UE shall not include the PDU session for LADN in the Uplink data status IE.
When the registration procedure is initiated in 5GMM-IDLE mode, the UE may include a PDU session status IE in the REGISTRATION REQUEST message, indicating which PDU session contexts are active in the UE.
If the UE received a paging message with the access type indicating non-3GPP access, or if the UE received a NOTIFICATION message with access type indicating 3GPP access over non-3GPP access for PDU sessions associated with 3GPP access, the UE shall include the Allowed PDU session status IE in the REGISTRATION REQUEST message indicating the PDU session(s) that the UE allows to re-activate over 3GPP access.
If the UE operating in the single-registration mode performs mobility from S1 mode to N1 mode, the UE:
a)	shall indicate "mobility registration update" in the 5GS registration type IE and shall include the UE status IE with the EMM registration status set to "UE is in EMM-REGISTERED state" in the REGISTRATION REQUEST message. In this case, if the UE holds a valid 4G-GUTI, the UE shall include the 5G-GUTI IE mapped from the 4G-GUTI as specified in 3GPP TS 23.003 [2] in the 5GS mobility identity IE of the REGISTRATION REQUEST message If network slicing is supported and the UE has at least one PDN connection with active EPS bearer context(s) for which interworking to 5GS is supported as specified in subclause 6.1.4, the UE shall:
a)	include the S-NSSAI(s) associated with the established PDN connection(s) for which interworking to 5GS is supported in the Requested NSSAI IE of the REGISTRATION REQUEST message; and
b)	include the PDU session ID(s) and the S-NSSAI(s), both associated with the established PDN connection(s) for which interworking to 5GS is supported, in the NSSAI info for PDU sessions IE of the REGISTRATION REQUEST message.
b)	may include the PDU session status IE in the REGISTRATION REQUEST message indicating the status of the PDU session(s) mapped during the intersystem change from S1 mode to N1 mode from the PDN connection(s) for which the EPS indicated that interworking to 5GS is supported, if any (see subclause 6.1.4) ; and
c)	shall include a TRACKING AREA UPDATE REQUEST message as specified in 3GPP TS 24.301 [10] in the EPS NAS message container IE in the REGISTRATION REQUEST message.
If the UE is operating in the dual-registration mode and the UE has a valid 5G-GUTI, the UE shall include the 5G-GUTI in the REGISTRATION REQUEST message. The UE operating in the dual-registration mode shall not use 4G-GUTI even if the UE has a valid 4G-GUTI.
If the UE supports network slicing, the UE shall include the requested NSSAI containing the S-NSSAIs corresponding to the slices to which the UE wishes to register in the REGISTRATION REQUEST message. If the UE has allowed NSSAI or configured NSSAI for the current PLMN, the requested NSSAI shall be either:
a)	the configured NSSAI for the current PLMN, or a subset thereof as described below, if the UE has no allowed NSSAI for the current PLMN; or
b)	the allowed NSSAI for the current PLMN, or a subset thereof as described below, if the UE has an allowed NSSAI for the current PLMN; or
c)	the allowed NSSAI for the current PLMN, or a subset thereof as described below, plus one or more S-NSSAIs from the configured NSSAI for which no corresponding S-NSSAI is present in the allowed NSSAI and those are neither in the rejected NSSAI for the current PLMN nor in the rejected NSSAI for the current PLMN and registration area combination.
If the UE has neither allowed NSSAI for the current PLMN nor configured NSSAI for the current PLMN and has a configured NSSAI not associated with a PLMN, the UE shall include the S-NSSAI(s) in the Requested NSSAI IE of the REGISTRATION REQUEST message using the configured NSSAI not associated with a PLMN. If the UE has no allowed NSSAI for the current PLMN, no configured NSSAI for the current PLMN, and no configured NSSAI not associated with a PLMN, the UE shall not include a requested NSSAI in the REGISTRATION message.
The subset of configured NSSAI provided in the requested NSSAI consists of one or more S-NSSAIs in the configured NSSAI applicable to this PLMN, if the S-NSSAI is neither in the rejected NSSAIs for the current PLMN nor in the rejected NSSAI for the current PLMN and registration area combination.
The subset of allowed NSSAI provided in the requested NSSAI consists of one or more S-NSSAIs in the allowed NSSAI for this PLMN.
NOTE 1:	How the UE selects the subset of configured NSSAI or allowed NSSAI to be provided in the requested NSSAI is implementation.
NOTE 2:	The number of S-NSSAI(s) included in the requested NSSAI cannot exceed eight.
In roaming scenarios, the UE may also include in the REGISTRATION REQUEST the mapping of each S-NSSAI of the requested NSSAI for the serving PLMN to the S-NSSAIs of the Configured NSSAI for the HPLMN, if available.
If the UE wishes to prolong the established NAS signalling connection after the completion of the mobility and periodic registration updating registration procedure, it shall set the "follow-on request pending" indication to 1.


Figure 5.5.1.3.2.1: Registration procedure for mobility and periodic registration update
5.6.1.1	General
The purpose of the service request procedure is to change the 5GMM mode from 5GMM-IDLE to 5GMM-CONNECTED mode, and/or to request establishment of user-plane radio resources for PDU sessions which are activated without radio resources. In latter case, the 5GMM mode can be the 5GMM-IDLE mode or the 5GMM-CONNECTED mode over 3GPP access if the UE requires radio resources. This procedure is used when:
a)	the network has downlink signalling pending over 3GPP access and the UE is in 5GMM-IDLE mode over 3GPP access;
[bookmark: OLE_LINK139]b)	the network has downlink signalling pending over non-3GPP access, the UE is in 5GMM-IDLE  mode over non-3GPP access and in 5GMM-IDLE or 5GMM-CONNECTED mode over 3GPP access;
c)	the UE has uplink signalling pending over 3GPP access and the UE is in 5GMM-IDLE mode over 3GPP access;
d)	the network has downlink user data pending over 3GPP access and the UE is in 5GMM-IDLE mode over 3GPP access;
e)	the network has downlink user data pending over non-3GPP access, the UE is in 5GMM-IDLE mode over non-3GPP access and in 5GMM-IDLE or 5GMM-CONNECTED mode over 3GPP access;
f)	the UE has user data pending over 3GPP access and the UE is in 5GMM-IDLE or 5GMM-CONNECTED mode over 3GPP access; or
g)	the UE in 5GMM-IDLE mode over non-3GPP access, receives an indication from the lower layers of non-3GPP access, that the access stratum connection is established between UE and network; or
h)	the UE in 5GMM-IDLE or 5GMM-CONNECTED mode over 3GPP access receives a request for emergency service from the upper layer and performs emergency services fallback as specified in subclause 4.13.4.2 of 3GPP TS 23.502 [5].
This procedure shall not be used for initiating user data transfer or PDU session related signalling related to a PDU session for LADN when the UE is located outside the LADN service area.
The service request procedure is initiated by the UE, however, it can be triggered by the network by means of:
a)	the paging procedure (see subclause 5.6.2) for the transfer of downlink signalling or user data pending over 3GPP access to a UE in 5GMM-IDLE mode over 3GPP access;
b)	the paging procedure (see subclause 5.6.2) for the transfer of downlink signalling or user data pending over non-3GPP access to a UE in 5GMM-IDLE mode over 3GPP access and in 5GMM-IDLE mode over non-3GPP access;
c)	the notification procedure (see subclause 5.6.3) for the transfer of downlink signalling or user data pending over non-3GPP access to a UE in 5GMM-CONNECTED mode over3GPP access and in 5GMM-IDLE mode over non-3GPP access; or 
d)	the notification procedure (see subclause 5.6.3) for the transfer of downlink signalling or user data pending over 3GPP access to a UE in 5GMM-IDLE mode over 3GPP access and in 5GMM-CONNECTED mode over non-3GPP access.
NOTE:	In case the UE is in 5GMM-IDLE mode over 3GPP access and in 5GMM-CONNECTED mode over non-3GPP access and downlink signalling or user data pending over 3GPP access needs to be transferred, the AMF can trigger either the notification procedure or the paging procedure based on implementation.
The UE shall invoke the service request procedure when:
a)	the UE, in 5GMM-IDLE mode over 3GPP access, receives a paging request from the network;
b)	the UE, in 5GMM-CONNECTED mode over 3GPP access, receives a notification from the network with access type indicating non-3GPP access;
c)	the UE, in 5GMM-IDLE mode over 3GPP access, has uplink signalling pending;
d)	the UE, in 5GMM-IDLE mode over 3GPP access, has uplink user data pending;
e)	the UE, in 5GMM-CONNECTED mode over 3GPP access, has user data pending due to no user-plane radio resources established for PDU session(s) used for user data transport;
f)	the UE in 5GMM-IDLE mode over non-3GPP access, receives an indication from the lower layers of non-3GPP access, that the access stratum connection is established between UE and network;
g)	the UE, in 5GMM-IDLE mode over 3GPP access, receives a notification from the network with access type indicating 3GPP access, when the UE is in 5GMM-CONNECTED mode over non-3GPP access; or
h)	the UE in 5GMM-IDLE or 5GMM-CONNECTED mode over 3GPP access receives a request for emergency service from the upper layer and performs emergency services fallback as specified in subclause 4.13.4.2 of 3GPP TS 23.502 [5].


Figure 5.6.1.1.1: Service Request procedure
* * * Next Change * * * *
[bookmark: _Toc501355944][bookmark: _Toc501367033][bookmark: _Toc501369046][bookmark: _Toc501373492][bookmark: _Toc501376293][bookmark: _Toc501377423][bookmark: _Toc501377980][bookmark: _Toc501395149][bookmark: _Toc501395706][bookmark: _Toc501442617][bookmark: _Toc501574970][bookmark: _Toc501576277][bookmark: _Toc505611575][bookmark: _Toc505868472]5.6.3	Notification procedure
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The notification procedure is used by the network:
a)	to request the UE, by sending the NOTIFICATION message over 3GPP access,  to re-activate the user-plane resources of PDU session(s) associated with non-3GPP access over 3GPP access when the UE is in 5GMM-IDLE mode over non-3GPP access and in 5GMM-CONNECTED mode over 3GPP access; or
b)	to request the UE, by sending the NOTIFICATION message over non-3GPP access, to re-activate user-plane resources of the PDU session(s) associated with 3GPP access over 3GPP access when the UE is in 5GMM-CONNECTED mode over non-3GPP access and in 5GMM-IDLE mode over 3GPP access.
[bookmark: OLE_LINK146][bookmark: _Toc492387679][bookmark: _Toc492388269][bookmark: _Toc492394154][bookmark: _Toc492394743][bookmark: _Toc492455575][bookmark: _Toc492456165][bookmark: _Toc492465985][bookmark: _Toc492466575][bookmark: _Toc500935373][bookmark: _Toc501355946][bookmark: _Toc501367035][bookmark: _Toc501369048][bookmark: _Toc501373494][bookmark: _Toc501376295][bookmark: _Toc501377425][bookmark: _Toc501377982][bookmark: _Toc501395151][bookmark: _Toc501395708][bookmark: _Toc501442619][bookmark: _Toc501574972][bookmark: _Toc501576279][bookmark: _Toc505611577][bookmark: _Toc505868474]* * * Next Change * * * *
5.6.3.2	Notification procedure initiation
The network shall initiate the notification procedure by sending the NOTIFICATION message to the UE and start timer T3565 (see example in figure 5.6.3.2.1). 
For a) in subclause 5.6.3.1, the NOTIFICATION message is sent from the network to the UE via 3GPP access with access type indicating non-3GPP access.
For b) in subclause 5.6.3.1, the NOTIFICATION message is sent from the network to the UE via non-3GPP access with access type indicating 3GPP access.


Figure 5.6.3.2.1: Notification procedure
[bookmark: _Toc492387680][bookmark: _Toc492388270][bookmark: _Toc492394155][bookmark: _Toc492394744][bookmark: _Toc492455576][bookmark: _Toc492456166][bookmark: _Toc492465986][bookmark: _Toc492466576]Upon reception of NOTIFICATION message, the UE may initiate a service request procedure over 3GPP access as specified in subclauses 5.6.1.
Upon reception of NOTIFICATION message:
-	for case a) in subclause 5.6.3.1, if the UE decides not to initiate a service request procedure over 3GPP access based on UE policy; or
-	for case b) in subclause 5.6.3.1, if the UE is in 5GMM-REGISTERED.NO-CELL-AVAILABLE state or 5GMM-REGISTERED.PLMN-SEARCH state.
then the UE shall respond with NOTIFICATION RESPONSE message indicating failure to re-activate the user plane radio resources of PDU sessions. 
For case b) in subclause 5.6.3.1, upon reception of NOTIFICATION message, the UE shall stop the timer T3346, if running.
* * * Next Change * * * *
[bookmark: _Toc501442826][bookmark: _Toc501575179][bookmark: _Toc501576486][bookmark: _Toc505611807][bookmark: _Toc505868701]8.2.22	Notification
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The NOTIFICATION message is sent by the AMF to the UE to notify the UE to initiate a service request procedure. See table 8.2.22.1.1.
Message type:	NOTIFICATION
Significance:		dual
Direction:			network to UE
Table 8.2.22.1.1: NOTIFICATION message content
	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	Extended protocol discriminator
	Extended protocol discriminator
9.2
	M
	V
	1

	
	Security header type
	Security header type
9.3
	M
	V
	1/2

	
	Spare half octet
	Spare half octet
9.5
	M
	V
	1/2

	
	Notification message identity
	Message type
9.7
	M
	V
	1

	xx
	Access type
	Access type
9.8.3.xx
	O
	TV
	1


Editor's note:	 The further contents of the NOTIFICATION message are FFS.
[bookmark: _Toc505611799][bookmark: _Toc505868693]8.2.22.xx	Access type
This IE may be included to indicate the access type over which the AMF has pending downlink signalling or user data to be sent to the UE.
* * * Next Change * * * *
9.8.3.xx	Access type
The purpose of the access type information element is to indicate the access type over which the downlink signalling or user data is pending to be sent to the UE.
The access type information element is coded as shown in figure 9.8.3.x.1 and table 9.8.3.x.1.
The access type is a type 1 information element.
	8
	7
	6
	5
	4
	3
	2
	1
	

	Access type IEI
	Access type value
	Octet 1



Figure 9.8.3.x.1: Access type information element
Table 9.8.3.x.1: Access type information element
	Access type value (octet 1, bit 1 to bit 4)

	

	Bits

	4
	3
	2
	1
	

	0
	0
	0
	1
	3GPP access

	0
	0
	1
	0
	Non-3GPP access

	
All other values are reserved.


* * * End of Change(s) * * * *
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