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1. Introduction
The pCR is proposed to make the allowed NSSAI and rejected NSSAI for the current PLMN and registration area combination be specific to an access type, i.e., 3GPP access or non-3GPP access. 
2. Reason for Change
The 5G System was designed with independent registration and connection managements for 3GPP and N3GPP accesses. The UE and the network maintain distinct RM and CM state machines for 3GPP Access and N3GPP Access, while the network further maintains RM and CM contexts for each access independently.

Upon registration, the TAI list (registration area) provided by the AMF only contains TAIs applicable to the access on which the TAI list is sent (noting a single unique TAI “N3GPP TAI” is used for N3GPP access).

The UE when registered over both 3GPP and N3GPP accesses is served either by the same AMF (both accesses in the same PLMN) or by different AMFs (accesses in different PLMNs).

The Allowed NSSAI is provided by the network to the UE at registration (update) and contains S-NSSAIs that are only valid for the current registration area provided by the serving AMF the UE has registered with i.e. either that for 3GPP Access or that for N3GPP Access, according to whether registration for 3GPP access or non-3GPP access was used. Thus we can conclude that the allowed NSSAI provided by an AMF is access specific.
3. Conclusions

It is proposed to clarify in TS 24.501 that the allowed NSSAI and rejected NSSAI for the current PLMN and registration area combination are specific to an access type, i.e., 3GPP access or non-3GPP access.
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)
temporarily rejected NSSAI for the current PLMN;

f)
permanently rejected NSSAI for the current PLMN.

g)
temporarily rejected NSSAI for the current PLMN and registration area combination; and

h)
permanently rejected NSSAI for the current PLMN and registration area combination.

The HPLMN may configure a UE with the configured NSSAI per PLMN.

The allowed NSSAI is managed per access type independently, i.e. 3GPP access or non-3GPP access.
The rejected NSSAI for the current PLMN and registration area combination is managed per access type independently. 

The rejected NSSAI for the current PLMN is independent of access type.
* * * Next Change * * * *

4.6.2.1
General
Upon registration to a PLMN over a given access type, the UE shall send to the AMF the requested NSSAI including one or more S-NSSAIs corresponding to the slice(s) to which the UE wishes to register if the UE has a configured NSSAI for the PLMN and/or an allowed NSSAI for the PLMN and access type combination according to the rules defined in 3GPP TS 23.501 [4]. The UE NAS shall also provide the lower layers with the requested NSSAI, if available. If the UE has neither a configured NSSAI for the PLMN nor an allowed NSSAI for a PLMN and access type combination, the UE does not send a requested NSSAI when requesting registration towards the PLMN. In roaming scenarios the requested NSSAI, included in the REGISTRATION REQUEST message shall include only the S-NSSAI values that are valid in the VPLMN. The AMF verifies if the requested NSSAI is permitted based on the subscribed NSSAI in the UE subscription, and if so then the AMF may provide the UE with the allowed NSSAI for the PLMN and access type combination. The AMF may also query the NSSF to determine the allowed NSSAI for a given registration area. See subclause 5.5.1.2 for further details.

The set of network slice(s) for a UE can be changed at any time while the UE is registered to a PLMN, and may be initiated by the network, or the UE. In this case, the allowed NSSAI and associated registration area may be changed during the registration procedure. The network may notify the UE of the change of the supported network slice(s) in order to trigger the registration procedure. Change in the allowed NSSAI may lead to AMF relocation subject to operator policy.

A single UE can be served by at most eight slices at a time. Multiple instances of S-NSSAI may be deployed in a given registration area; each of the network slice instance can correspond to one or more S-NSSAIs in the allowed NSSAI. The AMF is common across multiple such slice instances.
Editor's note:
The subclause for the notification procedure will be included in the TR and the subclause will be referred.

* * * Next Change * * * *

4.6.2.2
NSSAI storage
Each of the configured NSSAI, allowed NSSAI, temporarily rejected NSSAI(s), and permanently rejected NSSA(s)I is a set composed of at most 8 S-NSSAIs associated with a PLMN identity. The S-NSSAI(s) in the temporarily rejected NSSAI for the current PLMN and registration area combination and permanently 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) , temporarily rejected NSSAI(s), and permanently rejected NSSAI(s).

If available, the configured NSSAI(s), allowed NSSAI(s) , temporarily rejected NSSAI(s), and permanently 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, temporarily rejected NSSAI(s), and permanently 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 and access type combination. When a new allowed NSSAI for a PLMN and access type combination is received, the UE shall replace any stored allowed NSSAI for the current PLMN and access type combination 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 temporarily rejected NSSAI(s) or permanently rejected NSSAI based on the associated rejection cause(s). Once the UE is deregistered, the temporarily rejected NSSAI(s) and permanently rejected NSSAI(s) for the current PLMN shall be deleted.

Editor's note:
Other conditions when the UE shall delete S-NSSAI(s) from temporarily rejected NSSAI are FFS. 

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 for the current PLMN and access type combination 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 and access type combination; or

b)
the allowed NSSAI for the current PLMN and access type combination, or a subset thereof as described below, if the UE has an allowed NSSAI for the current PLMN and access type combination; or

c)
the allowed NSSAI for the current PLMN and access type combination, 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 temporarily rejected NSSAI for the current registration are nor in the permanently rejected NSSAI for the current registration area.

Otherwise if the UE has neither allowed NSSAI for the current PLMN and access type combination 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 neither in the temporarily rejected NSSAI for the current registration area nor in the permanently 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 and access type combination.
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 * * * *

5.5.1.3.2
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; or

c)
when requested by the CONFIGURATION UPDATE COMMAND message.

Editor's note:
Further cases for initiation of mobility and periodic registration update are FFS.
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 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 operating in the single-registration mode performs mobility from S1 mode to N1 mode, the UE 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. The UE 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).
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 for the current PLMN and access type combination 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 and access type combination; or

b)
the allowed NSSAI for the current PLMN and access type combination, or a subset thereof as described below, if the UE has an allowed NSSAI for the current PLMN and access type combination; or

c)
the allowed NSSAI for the current PLMN and access type combination, 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 that were not previously rejected with "S-NSSAI not available in this PLMN" or "S-NSSAI not available in this registration area"(see subclause 5.5.1.2.4 and 5.5.1.3.4) by the network for the present registration area.

Otherwise if the UE has neither allowed NSSAI for the current PLMN and access type combination 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 this PLMN, if: 
a)
the S-NSSAI was not previously rejected with "S-NSSAI not available in this PLMN" (see subclause 5.5.1.2.4 and 5.5.1.3.4) by the network for the present 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 this PLMN and access type combination.

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 mobility and periodic registration updating registration procedure, it shall set the "follow-on request pending" indication to 1.
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Figure 5.5.1.3.2.1: Registration procedure for mobility and periodic registration update
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