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1. Introduction
Similar to active flag in the service request procedure in EPC, similar functionality is introduced for 5GC registration procedure indicating PDU Session which needs UP activation in the registration request message. However there are some issues to be resolved.
2. Reason for Change
According to the current TS 24.501, if the UE has requested to reactivate UP connetion during the registration procedure, i.e. by including Uplink data status IE in the REGISTRATION REQUEST message, the AMF shall include the result of UP activation in the REGISTRATION ACCEPT message.

TS 24.501 clause 5.5.1.3.4:

If the Uplink data status IE is included in the REGISTRATION REQUEST message, the AMF shall:
a)
indicate the SMF to re-activate the user plane for the corresponding PDU session; and
b)
include PDU session reactivation result IE in the REGISTRATION ACCEPT message to indicate the user plane reactivation result of the PDU sessions the UE requested to re-activate.
However, if we refer to TS 23.502, there’s no requirement for notifying UE the result of UP activation through REG ACCEPT message.
TS 23.502 clause 4.2.2.2.2
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1.
UE to (R)AN: AN message (AN parameters, RM-NAS Registration Request (Registration type, SUCI or SUPI or 5G-GUTI, last visited TAI (if available), Security parameters, Requested NSSAI, Mapping Of Requested NSSAI, UE 5GC Capability, PDU Session status, PDU Session(s) to be re-activated, Follow on request, and MICO mode preference)).


(…) The PDU Session(s) to be re-activated is included to indicate the PDU Session(s) for which the UE intends to activate UP connections. 
18.
[Conditional] AMF to SMF: Nsmf_PDUSession_UpdateSMContext ().


The AMF invokes the Nsmf_PDUSession_UpdateSMContext (see clause 5.2.8.2.6) in the following scenario(s):

-
If the "PDU Session(s) to be re-activated" is included in the Registration Request in step 1, the AMF sends Nsmf_PDUSession_UpdateSMContext Request to SMF(s) associated with the PDU Session(s) to activate User Plane connections of the PDU Session(s). From step 5 onwards described in clause 4.2.3.2 are executed to complete the User Plane connection activation without sending MM NAS Service Accept from the AMF to (R)AN described in step 12 of clause 4.2.3.2.
21.
New AMF to UE: Registration Accept (5G-GUTI, Registration Area, Mobility restrictions, PDU Session status, Allowed NSSAI, [Mapping Of Allowed NSSAI], Periodic Registration Update timer, LADN Information and accepted MICO mode, IMS Voice over PS session supported Indication, Emergency Service Support indicator).

22.
[Conditional] UE to new AMF: Registration Complete ().

(…) When the "PDU Session(s) to be re-activated" is not included in the Registration Request, the AMF releases the signalling connection with UE, according to clause 4.2.6.
Actual UP activation is performed in step 18, by invoking Nsmf service. The following behavior is described in the Service Request procedure, without sending Service Accept message. Then the question can be, will the AMF wait until all the UP activation is completed before it sends the REGISTRATION ACCEPT? Possible way forwards can be:

a) AMF will send REGISTRATION ACCEPT message after all the SMF sends Nsmf response for activating UP connection in the AN, and the AN sends back N2 request ACK.

This means that the rest of registration procedure depends on the completion of UP activation. The signal flow can be:
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In this case, the AMF can include the PDU Session activation result IE in the REGISTRATION ACCEPT message. But it is unclear if the AMF can send registration accept message after step 11 or step 14, but the AMF shall wait until it receives all responses from the SMFs. (or AN) 
b) AMF immediately sends REGISTRATION ACCEPT message without waiting for the UP activation is completed

In this case the registration procedure is independent from the UP activation(s). The AMF can finish the registration procedure after step 18 by sending ACCEPT message (or for N3GPP case after step 19 and 20). AMF doesn’t have to wait the UP activation procedure is completed. The signal flow can be:
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If we interpret the stage 2 requirement, option b is more correct for the following reason:

1) in step 22 of registration procedure in TS 23.501, the following is described:

When the "PDU Session(s) to be re-activated" is not included in the Registration Request, the AMF releases the signalling connection with UE, according to clause 4.2.6.
This means, if that IE is included, AMF shall not release the connection. If the AMF sends accept message after the UP connection is completed, this requirement is not necessary.

2) Separation of MM and SM procedure

SA2 has agreed that the SM procedure shall not affect the MM procedure if they are corelated procedures. That’s why the piggybacking of SM request on MM procedure is not introduced in 5GS. If we follow the same principle, the UP connection reactivation part should not affect the registration procedure. Even though the service request procedure is a kind of exception, stage 2 does not specify the specific handling of UP activation in the registration procedure, and then we can assume that the separation principle can be applied. (For SR procedure, it is clearly described that AMF wait for all responses and then send Service Accept message)
So for these reasons, we would like to propose to remove PDU session reactivation result IE from the REGISTRATION ACCEPT message.

Proposal 1. PDU session reactivation result IE in the REGISTRATION ACCEPT message is not required.
If PDU session reactivation result IE is removed from the REGISTRATION ACCEPT message, how to handle the (partial) failure case of UP activation needs to be discussed. If each UP activation succeeds the AMF, (R)AN and the UE will be notified through the activation procedure (part of service request procedure). But if a subset or the all the PDU Sessions requeste to be reactivated failed for some reason, SMF may notifies the AMF, but there’s no way for the UE to be notified the result of it. If the AMF cannot utilize REGISTRATION ACCEPT message, the other message may be utilize, e.g. NAS TRANSPORT, 5GMM STATUS message. This needs to be discussed if the proposal 1 is accepted by the group.
Also the AMF’s behavior on the release of NAS signalling connection in case of “PDU session to be re-activated” is included, which is descrived in step 22 as above, is missing in TS 24.501.
Proposal 2. When the Uplink Data Status IE is included in the Registration Request message, the AMF shall not immediately release the NAS signalling connection after the completion of the registration procedure.
3. Proposal

It is proposed to agree the following changes to 3GPP TS 24.501 v0.2.2.
* * * First Change * * * *

5.5.1.3.4
Mobility and periodic registration update accepted by the network
If the registration update request has been accepted by the network, the AMF shall send a REGISTRATION ACCEPT message to the UE. If the AMF assigns a new 5G-GUTI for the UE, a 5G-GUTI shall be included in the REGISTRATION ACCEPT message. In this case, the AMF shall start timer T3550.

The AMF may include a new TAI list for the UE in the REGISTRATION ACCEPT message. The UE, upon receiving a REGISTRATION ACCEPT message, shall delete its old TAI list and store the received TAI list. If there is no TAI list received, the UE shall consider the old TAI list as valid.
If the AMF assigns a new 5G-GUTI for the UE, a 5G-GUTI shall be included in the REGISTRATION ACCEPT message. In this case the AMF shall start timer T3550 and enter state 5GMM-COMMON-PROCEDURE-INITIATED as described in subclause 5.1.3.2.3.3.

If the REGISTRATION ACCEPT message contained a 5G-GUTI, the UE shall return a REGISTRATION COMPLETE message to the AMF to acknowledge the received 5G-GUTI.

Upon receiving a REGISTRATION COMPLETE message, the AMF shall stop timer T3550 and change to state 5GMM-REGISTERED. The 5G-GUTI, if sent in the REGISTRATION ACCEPT message, shall be considered as valid.

The AMF shall include the allowed NSSAI in the REGISTRATION ACCEPT if the UE included the requested NSSAI in the REGISTRATION REQUEST message and the AMF allows one or more S-NSSAIs in the requested NSSAI. The AMF may also include rejected NSSAI in the REGISTRATION ACCEPT message. Rejected NSSAI contains S-NSSAI(s) which was included in the Request NSSAI but rejected by the network associated with rejection cause(s).
The UE receiving the rejected NSSAI in the REGISTRATION ACCEPT message takes the following actions based on the rejection cause in the rejected NSSAI:
"S-NSSAI not available in the current PLMN"

The UE shall add the rejected S-NSSAI(s) in the permanently rejected NSSAI for the current PLMN as specified in subclause 4.6.2.2 and not attempt to use this S-NSSAI in the current PLMN until switching off the UE or the UICC containing the USIM is removed.
"S-NSSAI temporarily not available in the current PLMN"

The UE shall add the rejected S-NSSAI(s) in the temporarily rejected NSSAI for the current PLMN as specified in subclause 4.6.2.2 and consider this S-NSSAI is temporarily not available in the current PLMN.
Editor's note:
It is FFS whether the rejection cause "S-NSSAI temporarily not available in this PLMN" is needed.
"S-NSSAI not available in the current registration area"

The UE shall add the rejected S-NSSAI(s) in the permanently rejected NSSAI for the current PLMN and registration area combination as specified in subclause 4.6.2.2 and not attempt to use this S-NSSAI in the current registration area until switching off the UE, the UE moving out of the current registration area or the UICC containing the USIM is removed.
"S-NSSAI temporarily not available in the current registration area"


The UE shall add the rejected S-NSSAI(s) in the tempararily rejected NSSAI for the current PLMN and registration area combination as specified in subclause 4.6.2.2 and consider this S-NSSAI(s) is(are) temporarily not available in the current registration area.

Editor's note:
Further UE action is FFS when the rejection cause is"S-NSSAI temporarily not available in the registration area".

If the UE did not include the requested NSSAI in the REGISTRATION REQUEST message and one or more subscribed S-NSSAIs marked as default are available, the AMF shall put the subscribed S-NSSAI(s) marked as default in the allowed NSSAI of the REGISTRATION ACCEPT message.

If the REGISTRATION ACCEPT contains the allowed NSSAI, then the UE shall store the included allowed NSSAI together with the PLMN identity of the registered PLMN and the registration area as specified in subclause 4.6.2.2. If the UE has one or more PDU session contexts associated with S-NSSAI(s) not included in the received allowed NSSAI, the UE shall locally release all such PDU session context(s).
The AMF may include in the allowed NSSAI one or more new S-NSSAIs each of which is associated with an S-NSSAI contained in the requested NSSAI.
If the Uplink data status IE is included in the REGISTRATION REQUEST message, the AMF:
a)
shall indicate the SMF to re-activate the user plane for the corresponding PDU session; and
b)
shall not immediately release the NAS signalling connection after the completion of the registration procedure.
If the Uplink data status IE is not included in the REGISTRATION REQUEST message, the AMF may indicate the SMF to re-activate the user plane for the PDU sessions.
If a PDU session status IE is included in the REGISTRATION REQUEST message, the AMF shall:
a)
release all those PDU session locally (without peer-to-peer signalling between the network and the UE) which are in 5GSM state PDU SESSION ACTIVE on the AMF side, but are indicated by the UE as being in 5GSM state PDU SESSION INACTIVE; and
b)
include a PDU session status IE in the REGISTRATION ACCEPT message to indicate which PDU sessions are active in the AMF.
If the AMF needs to initiate PDU session status synchronization the AMF shall include a PDU session status IE in the REGISTRATION ACCEPT message to indicate the UE which PDU sessions are active in the AMF.

The AMF may include the LADN information in the REGISTRATION ACCEPT message as described in subclause 5.5.1.2.4.

If the AMF does not include the LADN information in the REGISTATION ACCEPT message during mobility registration update procedure, the UE shall delete its old LADN information.

If the PDU session status IE is included in the REGISTRATION ACCEPT message, the UE shall release all those PDU sessions locally (without peer-to-peer signalling between the network and the UE) which are in 5GSM state PDU SESSION ACTIVE on the UE side, but are indicated by the AMF as being in 5GSM state PDU SESSION INACTIVE.
The network informs the UE about the support of specific features, such as IMS voice over PS session, in the 5GS network feature support information element. In a UE with IMS voice over PS session capability, the IMS voice over PS session indicator shall be provided to the upper layers. The upper layers take the IMS voice over PS session indicator into account when selecting the access domain for voice sessions or calls.

Editor's note:
Further details on mobility and periodic registration update accepted by the network are FFS.
If the UE has indicated "follow-on request pending" in REGISTRATION REQUEST message, the AMF shall not immediately release the NAS signalling connection after the completion of the registration procedure.
If the UE included in the REGISTRATION REQUEST message the UE status information IE with the EMM registration status set to "UE in EMM-REGISTERED state" and the AMF does not support N26 interface, the AMF shall operate as described in subclause 5.5.1.2.4.
* * * Next Change * * * *

8.2.6
Registration accept
8.2.6.1
Message definition
The REGISTRATION ACCEPT message is sent by the network to the UE. See table 8.2.6.1.1.

Message type:
REGISTRATION ACCEPT
Significance:

dual

Direction:


network to UE

Table 8.2.6.1.1: REGISTRATION REQUEST 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

	
	Registration accept message identity
	Message type

9.7
	M
	V
	1

	
	5GS registration result
	Registration result

9.8.3.31
	M
	V
	TBD

	
	TAI list
	Tracking area identity list

9.8.3.34
	O
	TLV
	8-98

	
	5G-GUTI
	5GS mobile identity

9.8.3.3
	O
	TLV
	TBD

	
	Equivalent PLMNs
	PLMN list

9.8.3.25
	O
	TLV
	5-47

	
	Allowed NSSAI
	NSSAI

9.8.3.21
	O
	TLV
	TBD

	
	Rejected NSSAI
	NSSAI

9.8.3.21
	O
	TLV
	TBD

	
	Dual-registration supported
	Dual-registration supported

9.8.3.x9
	O
	TBD
	TBD

	
	5GS network feature support
	5GS network feature support

9.8.3.4
	O
	TBD
	TBD

	
	PDU session status
	PDU session status
9.8.3.2
	O
	TLV
	4

	
	
	

	
	
	

	
	LADN information
	LADN information

9.8.3.16
	O
	TBD
	TBD


* * * End Change * * * *
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