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1. Introduction
This p-CR is to correct and complete the use of the PDU session reactivation result IE in the mobility registraton update and service request procedure.

2. Reason for Change

In case of service request procedure is used to reactivate the UP radio resources of PDU sessions, the network needs to include the PDU session reactivation result IE in the SERVICE ACCEPT message to indicate whether the user plane reactivation of the PDU sessions is accepted by the SMF or not.
However, the PDU session reactivation result IE is missing in the SERVICE ACCEPT message and its coding was defined yet. As specified in stage 2 TS 23.502 v1.3.0 as below, the indication in the service accept message does not imply the successful activation of the UP radio resources, hence what this indication indicated is that the SMF has accepted the the UP radio resource reactivation for the corresponding PDU sessions.
"NOTE 4:
The reception of the Service Accept message does not imply the successful activation of the User Plane radio resources."
Furthermore, as specified in stage 2 TS 23.502 v1.3.0 as below, the SMF needs to provide a reject cause value per PDU sessions in the Service accept message to the UE (transferred via AMF):
" 
In any case of the two cases above the SMF answers to the AMF (step10) with an appropriate reject cause and the User Plane Activation of PDU Session is stopped. 
…
 
MM NAS Service Accept includes PDU Session status in AMF. If the activation of UP of a PDU Session is rejected by an SMF, then the MM NAS Service Accept includes the PDU Session ID and the reason why the user plane resources were not activated (e.g. LADN not available). Any local PDU Session release during the Session Request procedure is indicated to the UE via the Session Status."
However, SA2 does not specify the UE’s behaviour for these reject cause value. Normally the reject case and UE’s behaviour are specified in stage 3 and hence it is CT1’s responsibility to evaluate whether the reject cause value is really needed in this case and if yes, then how to encode it.
If CT1 decides to implement the reject case as fully specified in SA2, one tricky situation in stage 3 is: there can be more than one reject cause values provided to the UE in a singel NAS message and what is the UE’s behaviour per rejecte cause? It is impossible for a UE to behave different behaviours based on different reject cause values at the same time. We do doubt the reject cause value is really needed in reject cases if UE’s behaviour is unspecified. Hence we would propose to send an LS to SA2 to ask them to evaluate this and to provide more information why the reject causes per rejected PDU session are required and what is the expected UE behaviour per reject cause value.
3. Conclusions

4. Proposal

It is proposed to agree the following changes to 3GPP TR 24.890 V1.1.1.
* * * First Change * * * *

8.5.2.1.3.4
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 Td.

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.

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 this PLMN"

The UE shall add the rejected S-NSSAI(s) in the permanently rejected NSSAI for this PLMN as specified in subclause 13.2.2 and not attempt to use this S-NSSAI with current PLMN until switching off the UE or the UICC containing the USIM is removed. 
"S-NSSAI temporarily not available in this PLMN"

The UE shall add the rejected S-NSSAI(s) in the temporarily rejected NSSAI for this PLMN as specified in subclause 13.2.2 and consider the S-NSSAI is temporarily not available in the 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 this registration area"

The UE shall add the rejected S-NSSAI(s) with the registration area(s) in the permanently rejected NSSAI for this PLMN as specified in subclause 13.2.2 and not attempt to use this S-NSSAI in the present 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 registration area"


The UE shall add the rejected S-NSSAI(s) with the registration area(s) in the tempararily rejected NSSAI for this PLMN as specified in subclause 13.2.2 and consider the 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.

Editor's note:
It is FFS whether the AMF includes the subscribed S-NSSAI(s) marked as default in the allowed NSSAI also when the UE sent the requested NSSAI.

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 13.2.2. 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 deactivate 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 shall:
-
indicate the SMF to re-activate the user plane for the corresponding PDU session; and
-
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.
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:
-
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
-
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 8.5.2.1.2.4.

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 5G 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.
* * * Next Change * * * *

8.5.3.1.4
Service request procedure accepted by the network
For cases a, b, c, d and e in subclause 8.5.3.1.1, the UE shall treat the reception of the SERVICE ACCEPT message as successful completion of the procedure and stop timer Tx and enter the state 5GMM-REGISTERED. 

Editor's note:
For cases a, b, d and e in subclause 8.5.3.1.1, whether the indication from the lower layers that the user-plane radio resources are set up needs to be considered as a successful completion of the procedure is FFS.

If the AMF needs to initiate PDU session status synchronization or a PDU session status IE was included in the SERVICE REQUEST message, the AMF shall include a PDU session status IE in the SERVICE ACCEPT message to indicate which PDU sessions are active in the AMF. If the PDU session status information element is included in the SERVICE ACCEPT message, then the UE shall deactivate all those PDU sessions locally (without peer-to-peer signalling between the network and the UE) which are in active on the UE side, but are indicated by the AMF as being inactive.
If the uplink data status IE is included in the SERVICE REQUEST message, the AMF shall:
-
indicate the SMF to re-activate the user plane for the corresponding PDU session contexts; and
-
include the PDU session reactivation result IE in the SERVICE ACCEPT message to indicate the user plane reactivation result of the PDU sessions the UE requested to re-activate.
8.5.3.1.5
Service request procedure not accepted by the network
If the service request cannot be accepted, the network shall return a SERVICE REJECT message to the UE including an appropriate 5GMM cause value and stop timer Tx.
On receipt of the SERVICE REJECT message, if the message is integrity protected, the UE shall stop timer Tx if running. If the SERVICE REJECT message was received without integrity protection, then the UE shall discard the message.
* * * Next Change * * * *

8.6.20
Service accept
8.6.21.1
Message definition
The SERVICE ACCEPT message is sent by the network to the UE in order to accept the service request procedure.

Message type:
SERVICE ACCEPT
Significance:

dual

Direction:


network to UE
Table 8.6.21.1: SERVICE ACCEPT message content

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	Extended protocol discriminator
	Extended protocol discriminator

6.6.6.2
	M
	V
	1

	
	Security header type
	Security header type

6.6.6.3
	M
	V
	1/2

	
	Spare half octet
	Spare half octet

6.6.6.4
	M
	V
	1/2

	
	Service accept message identity
	Message type

6.6.6.7
	M
	V
	1

	TBD
	PDU session context status
	PDU session context status
8.7.27
	O
	TLV
	4

	TBD
	PDU session reactivation result
	PDU session reactivation result
8.7.xx
	O
	TLV
	4


8.6.21.x
PDU session reactivation result
This IE shall be included if the uplink data status IE is included in the SERVICE REQUEST message.
* * * Next Change * * * *

8.7.xx
PDU session reactivation result
The purpose of the PDU session reactivation result information element is to indicate the result of user plane reactivation of the PDU sessions the UE requested to re-activate.
The PDU session reactivation result information element is coded as shown in figure 8.7.xx.1 and table 8.7.xx.1.

The PDU session reactivation result information element is a type 4 information element with 4 octets length.

	8
	7
	6
	5
	4
	3
	2
	1
	

	PDU session reactivation result IEI
	octet 1

	Length of PDU session reactivation result contents
	octet 2

	PSRR
(7)
	PSRR
(6)
	PSRR
(5)
	PSRR
(4)
	PSRR
(3)
	PSRR
(2)
	PSRR
(1)
	PSRR
(0)
	octet 3

	PSRR
(15)
	PSRR
(14)
	PSRR
(13)
	PSRR
(12)
	PSRR
(11)
	PSRR
(10)
	PSRR
(9)
	PSRR
(8)
	octet 4


Figure 8.7.xx.1: PDU session reactivation result information element

Table 8.7.xx.1: PDU session reactivation result information element

	PSRR(x) shall be coded as follows:

PSRR(0) - PSRR(4):

Bits 0 to 4 of octet 3 are spare and shall be coded as zero.

PSRR(5) – PSRR(15):

0
indicates that the user plane reactivation of the corresponding PDU session is not accepted
1
indicates that the user plane reactivation of the corresponding PDU session is accepted



Editor's note:
For the case of the user plane reactivation of the corresponding PDU session is not accepted, whether the reject cause value is need and how to encode the reject cause value are FFS.

* * * End of Change * * * *
