
3GPP TSG-CT WG1 Meeting #108
C1-180314
Gothenburg (Sweden), 22-26 January 2018
Source:
Mediatek Inc.
Title:
Handling of rejected NSSAI
Spec:
3GPP TS 24.501 V0.2.2 
Agenda item:
15.2.2.8
Document for:
Agreement
1. Introduction
The pCR is proposed to delete both the temporarily/permanently rejected NSSAIs. Only rejected NSSAI is used.
2. Reason for Change
Based on SA2’s agreement (S2-178152) both temporarily and permanently rejected S-NSSAIs are deleted, and only rejected S-NSSAI is used instead .
The following editor’s notes are deleted accordingly:

Editor's note:
Other conditions when the UE shall delete S-NSSAI(s) from temporarily rejected NSSAI are FFS.
Editor's note:
It is FFS whether the rejection cause "S-NSSAI temporarily not available in this PLMN" is needed.

Editor's note:
Further UE action is FFS when the rejection cause is "S-NSSAI temporarily not available in the registration area".
Editor's note:
It is FFS how the permanent or the temporarily rejected S-NSSAI is coded in the NSSAI.
3. Conclusions

Stage 3 alignment on rejected NSSAI is required.
4. Proposal

It is proposed to agree the following changes to 3GPP TS 24.501 V0.2.2.
* * * First Change * * * *

4.6.1
General
The 5GS supports network slicing as described in 3GPP TS 23.501 [4]. Within a PLMN, a network slice is identified by an S-NSSAI, which is comprised of a slice/service type (SST) and a slice differentiator (SD). Inclusion of an SD in an S-NSSAI is optional. A set of one or more S-NSSAIs is called the NSSAI. There are multiple types of NSSAI (see 3GPP TS 23.501 [4]):

a)
configured NSSAI;

b)
requested NSSAI;

c)
allowed NSSAI;
d)
subscribed NSSAI;
e)
rejected NSSAI for the current PLMN;

f)
rejected NSSAI for the current PLMN and registration area combination.
The HPLMN may configure a UE with the configured NSSAI per PLMN.

Editor's note:
Terms on network slicing can be revisited.

* * * Next Change * * * *

4.6.2.2
NSSAI storage
Each of the configured NSSAI, allowed NSSAI, and rejected NSSAI is a set composed of at most 8 S-NSSAIs associated with a PLMN identity. The S-NSSAI(s) in the rejected NSSAI for the current PLMN and registration area combination may be further associated with a registration area where the rejected S-NSSAI is not available. There shall be no duplicated PLMN identities in each of the list of configured NSSAI(s), allowed NSSAI(s),  and rejected NSSAI(s).

If available, the configured NSSAI(s), allowed NSSAI(s), and rejected NSSAI(s) shall be stored in a non-volatile memory in the ME together with the SUPI from the USIM per PLMN. Those NSSAIs can only be used if the SUPI from the USIM matches the SUPI stored in the non-volatile memory of the ME; else the UE shall delete them.
The UE stores (S-)NSSAIs as follows:
a)
The configured NSSAI shall be stored until a new configured NSSAI is received for a given PLMN. When provisioned with a new configured NSSAI for a PLMN, the UE shall replace any stored configured NSSAI for this PLMN with the new configured NSSAI, and delete any stored allowed NSSAI, and rejected NSSAI(s) for the current PLMN.

b)
The allowed NSSAI shall be stored, including when the UE is switched off, until a new allowed NSSAI is received for a given PLMN. When a new allowed NSSAI for a PLMN is received, the UE shall replace any stored allowed NSSAI for the current PLMN with this new allowed NSSAI.

c)
When the UE receives the S-NSSAI(s) included in rejected NSSAI in the REGISTRATION ACCEPT message, the UE shall store the S-NSSAI(s) into the rejected NSSAI based on the associated rejection cause(s). Once the UE is deregistered, the rejected NSSAI(s) for the current PLMN shall be deleted.


The network may provide to the UE mapping information as to how the S-NSSAI(s) in the allowed NSSAI maps to S-NSSAI(s) in the configured NSSAI in the UE. The UE shall store this mapping information in the ME and use this information for creating appropriate PDU requests.

Editor's note:
The content of the mapping information as to how a particular S-NSSAI in the allowed NSSAI maps to a S-NSSAI in the configured NSSAI in the UE, and how it is conveyed to the UE, are FFS.
* * * Next Change * * * *

5.5.1.2.2
Initial registration initiation
The UE initiates the registration procedure for initial registration by sending a REGISTRATION REQUEST message to the AMF, starting 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 UE holds a valid 5G-GUTI, the UE shall indicate the 5G-GUTI in the 5GS mobile identity IE. If the UE does not hold a valid 5G-GUTI, the UE shall include the SUPI in the 5GS mobile identity IE.
If the UE operating in the single-registration mode holds a valid 4G-GUTI only, the UE shall include the 5G-GUTI IE mapped from the 4G-GUTI as specified in 3GPP TS 23.003 [2] in the 5GS mobile identity IE of the REGISTRATION REQUEST message. If the UE operating in the single-registration mode holds a valid 4G-GUTI and a valid 5G-GUTI, it shall include in the 5GS mobile identity IE of the REGISTRATION REQUEST message either 5G-GUTI mapped from 4G-GUTI or 5G-GUTI according to the system (i.e. either EPS or 5GS), where the last successful EPS attach, tracking area updating or registration procedure was performed.

If the UE is operating in the dual-registration mode, the UE shall include the UE status IE with the EMM registration status set to "UE is in EMM-REGISTERED state". If 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 last visited registered TAI is available, the UE shall include the last visited registered TAI in the REGISTRATION REQUEST message.

If the UE supports network slicing, the UE shall include the requested NSSAI containing the S-NSSAI(s) corresponding to the slice(s) to which the UE wishes to register in the REGISTRATION REQUEST. 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 not in the rejected NSSAI for the current registration area.

Otherwise if the UE has neither allowed NSSAI nor configured NSSAI for the current PLMN, the UE shall not include a requested NSSAI in the REGISTRATION REQUEST message.

The subset of configured NSSAI provided in the requested NSSAI consists of one or more S-NSSAIs in the configured NSSAI applicable to the current PLMN, if:
a)
the S-NSSAI is not in the rejected NSSAI for the current registration area; or
b)
the S-NSSAI was not previously added by the UE in a requested NSSAI.

The subset of allowed NSSAI provided in the requested NSSAI consists of one or more S-NSSAIs in the allowed NSSAI for the current 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.
If the UE wishes to prolong the established NAS signalling connection after the completion of the initial registration procedure, it shall set the "follow-on request pending" indication to 1.
If the UE supports S1 mode, the UE shall set the S1 mode bit to "S1 mode supported" in the 5GMM capability IE of the REGISTRATION REQUEST message.
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Figure 5.5.1.2.2.1: Registration procedure for initial registration

* * * Next Change * * * *

5.5.1.2.4
Initial registration accepted by the network
During a registration procedure with 5GS registration type IE set to "emergency registration", the AMF shall not check for mobility and access restrictions, regional restrictions or subscription restrictions, when processing the REGISTRATION REQUEST message.
If the initial registration request is accepted by the network, the AMF shall send a REGISTRATION ACCEPT message to the UE and start timer T3550.

The AMF shall assign and include a TAI list as a registration area the UE is registered to 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.
The 5G-GUTI reallocation may be part of the initial registration procedure. When the REGISTRATION REQUEST message includes the SUPI or PEI, or the AMF considers the 5G-GUTI provided by the UE is invalid, or the 5G-GUTI provided by the UE was assigned by another AMF, the AMF shall allocate a new 5G-GUTI to the UE. The AMF shall include in the REGISTRATION ACCEPT message the new assigned 5G-GUTI together with the assigned TAI list. In this case the AMF shall 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 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 not available in the current registration area"

The UE shall add the rejected S-NSSAI(s) in the 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 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.



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 UE did not include the requested NSSAI in the REGISTRATION REQUEST message and one or more subscribed S-NSSAIs (containing one or more S-NSSAIs each of which may be associated with a new S-NSSAI) marked as default are available, the AMF shall put the subscribed S-NSSAI(s) marked as default in the allowed NSSAI of the REGISTRAION 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 included S1 mode supported indication in the REGISTRATION REQUEST message, the AMF supporting intersystem change with EPS shall set the Dual-registration supported IE to either:

a)
"dual-registration not supported" if the AMF supports interworking procedures with N26 interface; or

b)
"dual-registration supported" if the AMF supports interworking procedures without N26 interface.
The UE shall operate in the mode for intersystem change with EPS as follows:

a)
if the Dual-registration supported IE is set to "dual-registration not supported", the UE shall operate in single-registration mode;

b)
if the Dual-registration support IE is set to "dual-registration supported" and the UE supports dual-registration mode,, the UE shall operate in dual-registration mode; or

c)
if the Dual-registration support IE is set to "dual-registration supported" and the UE only supports single-registration mode, the UE shall operate in single-registration mode,

The UE shall treat the received Dual-registration supported IE for intersystem change with EPS as valid in the entire PLMN.

The network informs the UE about the support of specific features, such as IMS voice over PS session or emergency services, 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. When initiating an emergency call, the upper layers also take both the IMS voice over PS session indicator and the emergency service support indicator into account for the access domain selection.
Editor's note:
Further details on initial registration 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 * * * *

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 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 not available in the current registration area"

The UE shall add the rejected S-NSSAI(s) in the 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.



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 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.
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 * * * *

5.5.2.3.2
Network-initiated de-registration procedure completion by the UE
Upon receiving the DEREGISTRATION REQUEST message, and the DEREGISTRATION REQUEST message indicates "re-registration required" and the de-registration request is for 3GPP access, the UE shall release the PDU sessions over 3GPP access, if any, locally without peer-to-peer signalling between the UE and the network. The UE shall stop the timer(s) T3346, if it is running, T35ab, if it is running, T35cd, if it is running.The UE shall ignore the 5GMM cause IE if received. The UE shall send a DEREGISTRATION ACCEPT message to the network and enter the state 5GMM-DEREGISTERED for 3GPP access. The UE shall delete the rejected NSSAI(s) for the current PLMN. Furthermore, the UE shall, after the completion of the de-registration procedure, and the release of the existing NAS signalling connection, initiate an initial registration. The UE should also re-establish any previously established PDU sessions.

Editor's note:
It is FFS to use which timer for T35ab.
Editor's note:
It is FFS to use which timer for T35cd.
Upon receiving the DEREGISTRATION REQUEST message and the DEREGISTRATION REQUEST message indicates "re-registration required" and the de-registration request is for both 3GPP access and non-3GPP access when the UE is registered in the same PLMN for both accesses, the UE shall release the PDU sessions over both 3GPP access and non-3GPP access, if any, locally without peer-to-peer signalling between the UE and the network. The UE shall stop the timer(s) T3346, if it is running, T35ab, if it is running, T35cd, if it is running.The UE shall ignore the 5GMM cause IE if received. The UE shall send a DEREGISTRATION ACCEPT message to the network and enter the state 5GMM-DEREGISTERED for both 3GPP access and non-3GPP access. Furthermore, the UE shall, after the completion of the de-registration procedure, and the release of the existing NAS signalling connection, initiate an initial registration. The UE should also re-establish any previously established PDU sessions.

NOTE 1:
When the de-registration type indicates "re-registration required", user interaction is necessary in some cases when the UE cannot re-activate the PDU session (s), if any, automatically.
Upon receiving the DEREGISTRATION REQUEST message and the DEREGISTRATION REQUEST message indicates "re-registration not required" and the de-registration request is for 3GPP access, the UE shall release the PDU sessions over 3GPP access, if any, locally without peer-to-peer signalling between the UE and the network. The UE shall send a DEREGISTRATION ACCEPT message to the network and enter the state 5GMM-DEREGISTERED for 3GPP access.
Upon receiving the DEREGISTRATION REQUEST message and the DEREGISTRATION REQUEST message indicates "re-registration not required" and the de-registration request is for both 3GPP access and non-3GPP access when the UE is registered in the same PLMN for both accesses, the UE shall release the PDU sessions over both 3GPP access and non-3GPP access, if any, locally without peer-to-peer signalling between the UE and the network. The UE shall send a DEREGISTRATION ACCEPT message to the network and enter the state 5GMM-DEREGISTERED for both 3GPP access and non-3GPP access.
If the de-registration type indicates "re-registration required", then the UE shall ignore the 5GMM cause IE if received.

If the de-registration type indicates "re-registration not required", the UE shall take the actions depending on the received 5GMM cause value:
#xx

(N1 mode not allowed);

The UE capable of S1 mode shall attempt to select an E-UTRA cell connected to EPC and disable the N1 mode radio capabilities (see subclause 5.3.1.x).
* * * Next Change * * * *

9.8.3.21
NSSAI

The purpose of the NSSAI information element is to identify a collection of S-NSSAIs
The NSSAI information element is coded as shown in figure 9.8.3.21.1, figure 9.8.3.21.2 and table 9.8.3.21.1.

The S-NSSAI is a type 4 information element with a minimum length of 4 octets and a maximum length of 82 octets.
NOTE:
The number of S-NSSAI(s) cannot exceed eight.
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	NSSAI IEI
	octet 1

	Length of NSSAI contents
	octet 2

	S-NSSAI 1
	octet 3

octet m 

	S-NSSAI 2
	octet m+1*

octet n*

	…


	octet n+1*

octet u*

	S-NSSAI n
	octet u+1*

octet v*


Figure 9.8.3.21.1: NSSAI information element
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	S-NSSAI Identifier
	octet m+1

	Length of S-NSSAI contents
	octet m+2

	SST
	octet m+3

	SD
	octet m+4*

octet m+6*

	mapped subscribed SST
	octet m+7*

	mapped subscribed SD
	octet m+8*

octet m+10*


Figure 9.8.3.21.2: S-NSSAI information element


Table 9.8.3.21.1: S-NSSAI information element

	S-NSSAI identifier (octet m+1)

The S-NSSAI identifier field is used to identify the S-NSSAI.
Slice/service type (SST) (octet m+3)

	

	Slice differentiator (SD) (octet m+4 to octet m+6)

	NOTE 1:
If the octet m+4 is included, then octet m+5 and octet m+6 shall be included.

NOTE 2:
If the octet m+8 is included, then octet m+9 and octet m+10 shall be included.
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