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1. Introduction
The UE identity type to be used for the initial registration procedure still requires some corrections in TS 24.501.
At CT1#109, C1-181152 from Intel suggested an alignment with a requirement from stage 2 (TS 23.501, subclause 5.3.2.4, and TS 23.502, subclause 4.2.2.2.2) stating that the UE includes a 5G-GUTI in the REGISTRATION REQUEST message only, if the 5G-GUTI was allocated by the same PLMN to which the UE is attempting initial registration or (according to TS 23.501) by an equivalent PLMN.

This part of the pCR was not agreed, as one company pointed out that the respective stage 2 requirements were intended to be applicable only for the case when the UE was attempting registration over both 3GPP and non-3GPP access.
We found that the stage 2 text was introduced by 2 pCRs (S2-173950 and S2-173963), and that the focus of those pCRs was indeed to clarify the use case where the UE is already registered via 3GPP or non-3GPP access, and now it attempts initial registration via the other access. Unfortunately at least the 2nd pCR introduced some wording which also applies to the first of these 2 initial registrations, i.e. to the situation when the UE is not registered to any network.
But even for this specific use case where the UE is already registered via 3GPP or non-3GPP access, and now it attempts initial registration via the other access, it is not clear why the UE cannot provide its 5G-GUTI and leave it to the AMF to resolve this to a SUPI/SUCI via core network internal signalling or to initiate an identity request for SUCI. So in the following we are assuming that the UE will always provide its 5G-GUTI, if it has a valid 5G-GUTI available.

2. Reason for Change

1) Currently according to subclause 5.3.2, Permanent identifiers: 

"A UE supporting NG-RAN includes a SUCI when a valid 5G-GUTI is not available from the PLMN or equivalent PLMN to which the UE is attempting initial registration or if requested by the network, during the registration procedure. …"
This is not consistent with the requirements in subclause 5.5.1.2.2, Initial registration initiation:

"If the UE holds a valid 5G-GUTI, the UE shall indicate the 5G-GUTI in the 5GS mobile identity IE. Otherwise, if a SUCI is available, the UE shall include the SUCI in the 5GS mobile identity IE. …"
It is proposed to remove the condition that the 5G-GUTI needs to be allocated by the same PLMN or an equivalent PLMN from subclause 5.3.2.
2) There is a formatting error affecting the Note 1 in subclause 5.5.1.2.2 and the sentence before Note 1.

3. Conclusions

---
4. Proposal

It is proposed to agree the following changes to 3GPP TS 24.501, v 1.0.0.
* * * First Change * * * *

5.3.2
Permanent identifiers

A globally unique permanent identity, the 5G subscription permanent identifier (SUPI), is allocated to each subscriber for 5GS-based services. In the current release, the IMSI and the network access identifier (NAI) are valid SUPI types. Though non-IMSI based SUPIs are possible by using NAI, the IMSI can be contained within the NAI for the SUPI. The structure of the SUPI and its derivatives will be specified in 3GPP TS 23.003 [3].

A UE supporting NG-RAN includes a SUCI:
a)
in the REGISTRATION REQUEST message when the UE is attempting initial registration procedure and a valid 5G-GUTI is not available; or  
b)
in the IDENTITY RESPONSE message, if the SUCI is requested by the network during the identification procedure. 
The SUCI is a privacy preserving identifier containing the concealed SUPI.
NOTE:
If the home network has not provisioned the public key needed to generate a SUCI, the UE uses "null-scheme" as specified in 3GPP TS 33.501 [16] to generate a SUCI which equals to the SUPI.
Each UE supporting NG-RAN contains a permanent equipment identifier (PEI) for accessing 5GS-based services. In the current release, the IMEI and the IMEISV are the only PEI format supported by 5GS.The structure of the PEI and its formats will be specified in 3GPP TS 23.003 [3].

A UE supporting NG-RAN includes a PEI:

a)
when neither SUPI nor valid 5G-GUTI is available to use for emergency services in the REGISTRATION REQUEST message with 5GS registration type IE set to "emergency registration"; and

b)
when the network requests the PEI by using the identification procedure, in the IDENTIFICATION RESPONSE message.
The AMF can request the PEI at any time by using the identification procedure.

* * * 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. Otherwise, if a SUCI is available, the UE shall include the SUCI in the 5GS mobile identity IE. If the UE is initiating the registration procedure for emergency services and does not hold a valid 5G-GUTI or SUCI, the PEI shall be included in the 5GS mobile identity IE.
If the UE is operating in the dual-registration mode and it is in EMM state EMM-REGISTERED, the UE shall include the UE status IE with the EMM registration status set to "UE is in EMM-REGISTERED state".
NOTE 1:
Inclusion of the UE status IE with this setting corresponds to the indication that the UE is "moving from EPC" as specified in 3GPP TS 23.502 [6].
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 requests the use of SMS over NAS, the UE shall include the SMS requested IE in the REGISTRATION REQUEST message and set: 

a)
the "supported accesses" bits of the SMS requested IE to:

1)
"SMS over NAS supported via 3GPP access only" if the UE supports SMS delivery over NAS via 3GPP access only; or

2)
"SMS over NAS supported via both 3GPP access and non-3GPP access" if the UE supports SMS delivery over NAS via both 3GPP access and non-3GPP access.
Editor's note:
A decision still needs to be made on whether "one step" functionality needs to be added.
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 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 and the mapping of requested NSSAI which is the mapping of each S-NSSAI of the requested NSSAI to the S-NSSAI of the configured NSSAI for the HPLMN 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;

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 the current PLMN, if the S-NSSAI is neither in the rejected NSSAI 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 the current PLMN.
NOTE 2:
How the UE selects the subset of configured NSSAI or allowed NSSAI to be provided in the requested NSSAI is implementation.

NOTE 3:
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.

If the UE has one or more valid policy sections, the UE shall include the Policy section identifier list IE in the REGISTRATION REQUEST message.
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Figure 5.5.1.2.2.1: Registration procedure for initial registration
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