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1. Introduction
Currently, the specification includes a number of conflicting requirements regarding the type of UE identity to be used for initial registration and mobility registration update. Moreover, some requirements, especially regarding the use of the 4G-GUTI are not in line with stage 2 (TS 23.501/23.502).
The present contribution attempts to remove these inconsistencies and to align with stage 2 requirements.

2. Reason for Change
2.1) Currently, subclause 5.5.1.2.2 includes conflicting requirements for the type of UE identity to be used for initial registration:
i)	On one hand, there is a requirement that the UE shall use 5G-GUTI, SUCI or PEI (with 5G-GUTI being the first choice) – which is closely aligned with stage 2. 
ii)	On the other hand, there are statements that under certain conditions a UE in single-registration mode could also use a 5G-GUTI mapped from a 4G-GUTI for initial registration.
iii)	And finally, there is a separate statement describing some requirements for the UE in dual-registration mode (which in principle is unnecessary, as it is covered by the more generic requirement in i).
Especially item ii) is in contradiction to stage 2. Neither TS 23.501, nor TS 23.502, nor TS 33.501 mention anything that during the initial registration the UE is allowed to use a 5G-GUTI mapped from a 4G-GUTI. All the cases where TS 23.501/ 23.502 are referring to a mapped GUTI are cases of inter-system change from S1 mode to N1 mode (with or without N26 interface). (See quotes from TS 23.502 below.)
Presumably, a few meetings ago there was some confusion created by the statement that when a UE in single-registration performs inter-system change from S1 mode to N1 mode it uses registration type = "mobility update", and the network behaves as if it had received "initial registration". But in the meantime, the list of different use cases for the registration procedure in subclause 5.5.1.1 was updated to indicate that for this case of inter-system change the mobility registration update procedure is applicable. Thus it should be clear that for this case the UE has to follow the requirements from subclause 5.5.1.3 (not those from 5.5.1.2).
Note that there is also no security reason to use a 5G-GUTI mapped from a 4G-GUTI, because the privacy of the user can be achieved by using the SUCI if no valid 5G-GUTI is available.
Finally, if the decision whether to use a 5G-GUTI mapped from 4G-GUTI or a native 5G-GUTI depends on the system (EPS or 5GS), where the last successful EPS attach, tracking area updating or registration procedure was performed, the UE will need to store the information where the last update was performed in the non-volatile memory so that it is available after a power cycle. - This would be similar to the storage of the TIN in TS 24.301, so it is technically feasible. But again, for the use of a mapped 5G-GUTI there is no stage 2 requirement.
By removing ii) and merging i) and iii) we also avoide the problem that generally, at the time when the UE initiates the initial registration in 5GS, it does not (yet) know whether it is going to use single-registration mode or dual re-gistration mode. - The only exception to this is the case when the UE is already registered in EPS, where it learnt that the network is supporting dual-registration, and now it selects dual-registration mode and performs an initial registration to 5GS. But for this case, item i) is already covering all requirements, so item iii) is not needed.

Quote from TS 23.502, v 15.0.0:
[bookmark: _Toc501716707]4.2.2.2.2	General Registration
…
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)).
	In case of NG-RAN, the AN parameters include e.g. SUCI or SUPI or the 5G-GUTI, the Selected PLMN ID and Requested NSSAI, the AN parameters also include Establishment cause. The Establishment cause provides the reason for requesting the establishment of an RRC connection.
	The Registration type indicates if the UE wants to perform an Initial Registration (i.e. the UE is in RM-DEREGISTERED state), a Mobility Registration Update (i.e. the UE is in RM-REGISTERED state and initiates a Registration procedure due to mobility), a Periodic Registration Update (i.e. the UE is in RM-REGISTERED state and initiates a Registration procedure due to the Periodic Registration Update timer expiry, see clause 4.2.2.2.1) or an Emergency Registration (i.e. the UE is in limited service state). The UE performing an Initial Registration (i.e., the UE is in RM-DEREGISTERED state) to a PLMN for which the UE does not already have a 5G-GUTI, the UE shall include its SUCI or SUPI in the Registration Request. The SUCI is included if and only if the home network has provisioned the public key to protect SUPI in the UE (as defined in TS 33.501 [15]). If the UE previously received a UE Configuration Update Command indicating that the UE needs to re-register and the 5G-GUTI is invalid, the UE performs an Initial Registration and shall include the SUPI in the Registration Request message. For an Emergency Registration, the SUPI shall be included if the UE does not have a valid 5G-GUTI available; the PEI shall be included when the UE has no SUPI and no valid 5G-GUTI. In other cases, the 5G-GUTI is included and it indicates the last serving AMF. If the UE is already registered via a non-3GPP access in a PLMN different from the new PLMN (i.e. not the registered PLMN or an equivalent PLMN of the registered PLMN) of the 3GPP access, the UE shall not provide over the 3GPP access the 5G-GUTI allocated by the AMF during the Registration procedure over the non-3GPP access. Also, if the UE is already registered via a 3GPP access in a PLMN (i.e. the registered PLMN), different from the new PLMN (i.e. not the registered PLMN or an equivalent PLMN of the registered PLMN) of the non-3GPP access, the UE shall not provide over the non-3GPP access the 5G-GUTI allocated by the AMF during the Registration procedure over the 3GPP access. The UE may provide the UE's usage setting based on its configuration as defined in TS 23.501 [2] clause 5.16.3.7. In case of Initial Registration or Mobility Registration Update, the UE includes the Mapping Of Requested NSSAI, which is the mapping of each S-NSSAI of the Requested NSSAI to the S-NSSAIs of the Configured NSSAI for the HPLMN, to ensure that the network is able to verify whether the S-NSSAI(s) in the Requested NSSAI are permitted based on the Subscribed S-NSSAIs.
…
Quote from TS 23.501, v 15.0.0:
4.11.1.3.3		EPS to 5GS Mobility Registration Procedure (Idle and Connected State) using N26 interface
…
1.	The Registration procedure is triggered, e.g. the UE moves into 5G RAN coverage. Step 2 to 9 except step 5, 6 and 8 follow the Registration procedure in clause 4.2.2 with following enhancement.
[bookmark: _Hlk500784682]2.	The UE sends Registration Request additionally including a TAU request message integrity protected using the EPS security context (for further security verification by the MME). The UE also includes a 5G-GUTI mapped from EPS GUTI as the old GUTI. The Registration type is set to "Mobility Registration Update" and the UE indicates in the Registration Request message that the UE is moving from EPC. For idle mode mobility, if the UE holds a native 5G-GUTI then the UE includes the GUAMI part of the native 5G-GUTI in RRC to enable the RAN to route the Registration Request to the same AMF (if available). The UE also includes the native 5G-GUTI as an additional GUTI in the Registration Request. The additional GUTI enables the AMF to retrieve the UE's MM context from the old AMF (if available). The UE includes at least the S-NSSAIs associated with the established PDN connections in the Requested NSSAI in RRC and NAS. The UE also includes the list of PDU Session IDs and related S-NSSAIs in the Registration request.

[bookmark: _Toc501716830][bookmark: _Toc501716833]4.11.2		Interworking procedures without N26 interface
…
4.11.2.3	EPS to 5GS Mobility
The following procedure is used by UEs in single-registration mode on idle mode mobility from 5GS to EPS.
This procedure is also used by UEs in dual-registration mode to perform registration in 5GS when the UE is also registered in EPC. The procedure is the General Registration procedure as captured in clause 4.2.2. Difference from that procedure are captured below.
…
0.	The UE is attached in EPC.
1.	Step 1 in clause 4.2.2.2.2 (General Registration) with the following clarifications:
	The UE indicates that it is moving from EPC. The UE in single registration mode provides the Registration type set to "mobility registration update", and a 5G-GUTI mapped from the 4G-GUTI (see clause 5.17.2.2: 5G-GUTI mapped from 4G-GUTI). The UE in dual registration mode provides the Registration type set to "initial registration", and a native 5G-GUTI or SUPI.

2.2) According to stage 2, the 5G-GUTI is to be used for the initial registration only if it was assigned by the PLMN to which the UE is performing the initial registration or by an equivalent PLMN. This condition is missing in subclause 5.3.3 and 5.5.1.2.2. 
In subclause 5.3.2, the condition "initial" registration is missing.
[bookmark: _Toc501716344]
Quote from TS 23.501, v 15.0.0:
5.3.2.4	Support of a UE registered over both 3GPP and Non-3GPP access
…
The 5G-GUTI may be assigned or re-assigned over any of the 3GPP and Non-3GPP accesses. The AMF assigns to the UE a single 5G-GUTI that is used over 3GPP and Non-3GPP access of the same PLMN or equivalent PLMN (which presumes that there is control and user plane connectivity between nodes of the registered PLMN and its equivalent PLMN). The 5G-GUTI is assigned upon a successful registration of the UE, and is valid over both 3GPP and Non-3GPP access to the same PLMN or equivalent PLMN for the UE. Upon performing any initial access over the Non-3GPP access or over the 3GPP access, the UE provides the 5G-GUTI it has received in an earlier successful registration over any access of the same PLMN or equivalent PLMN. This enables the AN to select an AMF that maintains the UE context created at the previous Registration procedure, and enables the AMF to correlate the UE request to the existing UE context.

2.3) In subclause 5.5.1.1, item c), it is proposed to clarify that this item only applies to single-registration mode:
c)	mobility registration updating for 5GS services upon intersystem change from S1 mode to N1 mode in single-registration mode;

2.4) Similar as for 1) above, subclause 5.5.1.3.2 includes 3 requirements for the type of UE identity to be used for mobility registration: a generic one to include the 5G-GUTI, then have a page further down a different one for the special case of intersystem change from S1 mode to N1 mode in single-registration mode, and finally for dual-registration mode the generic one is repeated.
It is proposed to describe the requirements in one place only.

2.5) For the case of intersystem change from S1 mode to N1 mode in single-registration mode, if the UE has a valid 5G-GUTI it shall provide it to the AMF in the Additional GUTI IE of the Registration Request message. – This requirement is currently missing in the procedure description.

3. Conclusions
---

4. Proposal
It is proposed to agree the following changes to 3GPP TS 24.501, v 0.3.1.
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* * * 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 [2].
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 to registeration or if requested by the network, during the registration 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 [12] 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 [2].
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.
[bookmark: _Toc501355829][bookmark: _Toc501366918][bookmark: _Toc501368931][bookmark: _Toc501373377][bookmark: _Toc501376178][bookmark: _Toc501377308][bookmark: _Toc501377865][bookmark: _Toc501395034][bookmark: _Toc501395591][bookmark: _Toc501442502][bookmark: _Toc501574855][bookmark: _Toc501576162][bookmark: _Toc505611451][bookmark: _Toc505868348]5.3.3	Temporary identities
[bookmark: _Toc217388300][bookmark: _Toc484956666][bookmark: _Toc485044107][bookmark: _Toc485217753][bookmark: _Toc485219922][bookmark: _Toc485220276][bookmark: _Toc492387549][bookmark: _Toc492388139][bookmark: _Toc492394024][bookmark: _Toc492394613][bookmark: _Toc492455445][bookmark: _Toc492456035][bookmark: _Toc492465855][bookmark: _Toc492466445][bookmark: _Toc493850083]A globally unique temporary user identity for 5GS-based services, the 5G globally unique temporary identity (5G-GUTI), is used for identification within the signalling procedures. The 5G-GUTI is common to both 3GPP and non-3GPP access. In the paging and service request procedures, a shortened form of the 5G-GUTI, the 5G S-temporary mobile subscriber identity (5G-S-TMSI), is used to enable more efficient radio signalling. The purpose of the 5G-GUTI and 5G-S-TMSI is to provide identity confidentiality, i.e., to protect a user from being identified and located by an intruder. The structure of the 5G-GUTI and its derivatives is specified in 3GPP TS 23.003 [2]. The 5G-GUTI has two main components:
a)	the globally unique AMF id (GUAMI) that uniquely identifies the AMF that allocated the 5G-GUTI, and
b)	the 5G-TMSI that provides for an unambiguous identity of the UE within this AMF.
The 5G-S-TMSI has three main components:
a)	the AMF set ID that uniquely identifies the AMF set within the AMF region;
b)	the AMF pointer that uniquely identifies the AMF within the AMF set; and
c)	the 5G-TMSI.
A UE supporting N1 mode includes a valid 5G-GUTI, if any is available, 
a)	in the  REGISTRATION REQUEST message for initial registration, if the UE performs initial registration to the PLMN which assigned the 5G-GUTI or to an equivalent PLMN;
b)	in the REGISTRATION REQUEST message for mobility and periodic registration update; and 
c)	in the DEREGISTRATION REQUEST messages. 
In the SERVICE REQUEST message, the UE includes a valid 5G-S-TMSI as user identity. The AMF may assign a new 5G-GUTI for a particular UE at successful registration and generic UE configuration update procedures.
If a new 5G-GUTI is assigned by the AMF, the UE and the AMF handle the 5G-GUTI as follows:
a)	Upon receipt of a 5GMM message containing a new 5G-GUTI the UE considers the new 5G-GUTI as valid and the old 5G-GUTI as invalid.
b)	The AMF considers the old 5G-GUTI as invalid as soon as an acknowledgement for a registration or generic UE configuration update procedure is received.
[bookmark: _Toc501355896][bookmark: _Toc501366985][bookmark: _Toc501368998][bookmark: _Toc501373444][bookmark: _Toc501376245][bookmark: _Toc501377375][bookmark: _Toc501377932][bookmark: _Toc501395101][bookmark: _Toc501395658][bookmark: _Toc501442569][bookmark: _Toc501574922][bookmark: _Toc501576229][bookmark: _Toc505611527][bookmark: _Toc505868424][bookmark: _Toc180404221][bookmark: _Toc183934195][bookmark: _Toc183948445][bookmark: _Toc183951706][bookmark: _Toc190445931][bookmark: _Toc190665707]
* * * Next Change * * * *
5.5.1	Registration procedure
[bookmark: _Toc484956685][bookmark: _Toc485044126][bookmark: _Toc485217805][bookmark: _Toc485219974][bookmark: _Toc485220328][bookmark: _Toc492387631][bookmark: _Toc492388221][bookmark: _Toc492394106][bookmark: _Toc492394695][bookmark: _Toc492455527][bookmark: _Toc492456117][bookmark: _Toc492465937][bookmark: _Toc492466527][bookmark: _Toc500935324][bookmark: _Toc501355897][bookmark: _Toc501366986][bookmark: _Toc501368999][bookmark: _Toc501373445][bookmark: _Toc501376246][bookmark: _Toc501377376][bookmark: _Toc501377933][bookmark: _Toc501395102][bookmark: _Toc501395659][bookmark: _Toc501442570][bookmark: _Toc501574923][bookmark: _Toc501576230][bookmark: _Toc505611528][bookmark: _Toc505868425]5.5.1.1	General
The registration procedure is always initiated by the UE and can be used for the following purposes:
a)	initial registration for 5GS services;
b)	mobility registration updating to update the registration of the actual tracking area of a UE in the network;
c)	mobility registration updating for 5GS services upon intersystem change from S1 mode to N1 mode in single-registration mode;
d)	periodic registration updating to periodically notify the availability of the UE to the network;
e)	initial registration for emergency services;
f)	initial registration for SMS over NAS service, change in the requirements to use SMS over NAS service, and de-registration from SMS over NAS service.
Editor's note:	Further purposes are FFS.
[bookmark: _Toc484956686][bookmark: _Toc485044127][bookmark: _Toc485217806][bookmark: _Toc485219975][bookmark: _Toc485220329][bookmark: _Toc492387632][bookmark: _Toc492388222][bookmark: _Toc492394107][bookmark: _Toc492394696][bookmark: _Toc492455528][bookmark: _Toc492456118][bookmark: _Toc492465938][bookmark: _Toc492466528][bookmark: _Toc500935325][bookmark: _Toc501355898][bookmark: _Toc501366987][bookmark: _Toc501369000][bookmark: _Toc501373446][bookmark: _Toc501376247][bookmark: _Toc501377377][bookmark: _Toc501377934][bookmark: _Toc501395103][bookmark: _Toc501395660][bookmark: _Toc501442571][bookmark: _Toc501574924][bookmark: _Toc501576231][bookmark: _Toc505611529][bookmark: _Toc505868426]5.5.1.2	Registration procedure for initial registration
…
[bookmark: _Toc484956688][bookmark: _Toc485044129][bookmark: _Toc485217808][bookmark: _Toc485219977][bookmark: _Toc485220331][bookmark: _Toc492387634][bookmark: _Toc492388224][bookmark: _Toc492394109][bookmark: _Toc492394698][bookmark: _Toc492455530][bookmark: _Toc492456120][bookmark: _Toc492465940][bookmark: _Toc492466530][bookmark: _Toc500935327][bookmark: _Toc501355900][bookmark: _Toc501366989][bookmark: _Toc501369002][bookmark: _Toc501373448][bookmark: _Toc501376249][bookmark: _Toc501377379][bookmark: _Toc501377936][bookmark: _Toc501395105][bookmark: _Toc501395662][bookmark: _Toc501442573][bookmark: _Toc501574926][bookmark: _Toc501576233][bookmark: _Toc505611531][bookmark: _Toc505868428]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 assigned by the PLMN to which the UE is performing initial registration or by an equivalent PLMN, the UE shall indicate the 5G-GUTI in the 5GS mobile identity IE. If the UE does not hold a valid 5G-GUTI, 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, 4G-GUTI or SUCI, the PEI shall be included 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 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; and
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; 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 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 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.


[bookmark: _Toc484956689][bookmark: _Toc485044130][bookmark: _Toc485217809][bookmark: _Toc485219978][bookmark: _Toc485220332]Figure 5.5.1.2.2.1: Registration procedure for initial registration
[bookmark: _Toc492387635][bookmark: _Toc492388225][bookmark: _Toc492394110][bookmark: _Toc492394699][bookmark: _Toc492455531][bookmark: _Toc492456121][bookmark: _Toc492465941][bookmark: _Toc492466531][bookmark: _Toc500935328][bookmark: _Toc501355901][bookmark: _Toc501366990][bookmark: _Toc501369003][bookmark: _Toc501373449][bookmark: _Toc501376250][bookmark: _Toc501377380][bookmark: _Toc501377937][bookmark: _Toc501395106][bookmark: _Toc501395663][bookmark: _Toc501442574][bookmark: _Toc501574927][bookmark: _Toc501576234][bookmark: _Toc505611532][bookmark: _Toc505868429]
* * * Next Change * * * *
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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;
c)	when requested by the CONFIGURATION UPDATE COMMAND message;
d)	when the UE in state 5GMM-REGISTERED.ATTEMPTING-REGISTRATION-UPDATE either receives a paging with access type indicating non-3GPP or the UE receives a NOTIFICATION message over the non-3GPP access for PDU sessions associated with 3GPP; or
e) 	upon intersystem change from S1 mode to N1 mode.
Editor's note:	Further cases for initiation of mobility and periodic registration update are FFS.
The UE in state 5GMM-REGISTERED shall initiate the mobility registration updating procedure by sending a REGISTRATION REQUEST message to the AMF when the UE needs to request the use of SMS over NAS transport or the current requirements to use SMS over NAS transport change in the UE. The UE shall include the SMS requested IE in the REGISTRATION REQUEST message as specified in subclause 5.5.1.2.2.
When initiating a periodic registration update and the requirements to use SMS over NAS transport have not changed in the UE, the UE shall not include the SMS requested IE in the REGISTRATION REQUEST message.
If the UE no longer requires the use of SMS over NAS transport, then the UE shall include the SMS requested IE in the REGISTRATION REQUEST message with the "supported accesses" bits set to "SMS over NAS not supported".
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.
The UE shall handle the 5GS mobility identity IE in the REGISTRATION REQUEST message as follows:
a)	if the UE is operating in the single-registration mode, performs inter-system change from S1 mode to N1 mode, and 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. Additionally, if the UE holds a valid 5G‑GUTI, the UE shall include the 5G-GUTI in the Additional GUTI IE in the REGISTRATION REQUEST message; and
b)	for all other cases, Iif the UE holds a valid 5G-GUTI, the UE shall indicate the 5G-GUTI in the 5GS mobile identity IE.
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 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 received a paging message with the access type indicating non-3GPP, or if the UE received a NOTIFICATION message over non-3GPP access for PDU sessions associated with 3GPP, the UE shall include the Allowed PDU session status IE in the REGISTRATION REQUEST message indicating the PDU session(s) that the UE allows to re-activate over 3GPP access.
If the UE operating in the single-registration mode performs inter-system change mobility from S1 mode to N1 mode, the UE:
a)	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 If network slicing is supported and the UE has at least one PDN connection with active EPS bearer context(s) for which interworking to 5GS is supported as specified in subclause 6.1.4, the UE shall:
a)	include the S-NSSAI(s) associated with the established PDN connection(s) for which interworking to 5GS is supported in the Requested NSSAI IE of the REGISTRATION REQUEST message; and
b)	include the PDU session ID(s) and the S-NSSAI(s), both associated with the established PDN connection(s) for which interworking to 5GS is supported, in the NSSAI info for PDU sessions IE of the REGISTRATION REQUEST message.
b)	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) ; and
c)	shall include a TRACKING AREA UPDATE REQUEST message as specified in 3GPP TS 24.301 [10] in the EPS NAS message container IE in the REGISTRATION REQUEST message.
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 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 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 this PLMN, if the S-NSSAI is neither in the rejected NSSAIs 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 this 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.
In roaming scenarios, the UE may also include in the REGISTRATION REQUEST the mapping of each S-NSSAI of the requested NSSAI for the serving PLMN to the S-NSSAIs of the Configured NSSAI for the HPLMN, if available.
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.


Figure 5.5.1.3.2.1: Registration procedure for mobility and periodic registration update
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