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	Reason for change:
	1) TS 24.008 and TS 24.501 currently do not contain a dedicated section describing the coordination between GMM and 5GMM. For the reader it is therefore not easy to decide whether this means that there isn't any coordination, or that he is just looking at the wrong specification, or that CT1 forgot to specify this in Rel-15.

It is proposed to add dedicated subclauses to TS 24.008 and TS 24.501, answering the question whether there is a coordination and how does this coordination look like. The subclause in TS 24.501 clarifies (as discussed in more detail in C1-192268) that:

i) GMM and 5GMM states are not coordinated, i.e. the UE can simultaneously be in REGISTERED state in one of the state machines and in DEREGISTERED in the other one.

ii) State machine-specific parameters are not coordinated between GMM and 5GMM. E.g. if upon receipt of a reject message, for one of the state machines the temporary identity is deleted, this does not affect the temporary identity associated with the other state machine.

iii) If the UE considers the SIM/USIM invalid (or invalid for 5GS services) for any of: N1 mode, S1 mode, A/Gb mode or Iu mode, then it considers the SIM/USIM invalid (or invalid for 5GS services)  for all of them.

2) According to stage 2, upon inter-system change from GERAN/UTRAN to NG-RAN the UE shall perform an initial registration (instead of a mobility registration update). The current wording in TS 24.501

"… when the UE moves from GERAN to NG-RAN coverage or the UE moves from a UTRAN to NG-RAN coverage."

is very close to the stage 2 wording and is missing various exceptional cases (e.g. that the UE was in GERAN coverage, but could not access the network due to access barring, or that the UE reselects from GERAN via E-UTRAN to NG-RAN and could not access the network while in E-UTRAN due to access barring). It is proposed to correct the above condition in the following way:

… when the UE performs an inter-system change to N1 mode, and the following applies:

-
the UE initiated a GPRS attach or routing area updating procedure while in A/Gb mode or Iu mode; and

-
since then the UE did not perform a successful EPS attach or tracking area updating procedure in S1 mode or registration procedure in N1 mode,

3) It is also proposed to clarify that both the forbidden PLMN list and the list of forbidden PLMNs for GPRS services are common to GMM, EMM and 5GMM, regardless whether the UE is operating in single- or dual-registration mode. This is because the VPLMN uses cause #11 (or #14) to signal the absence of a roaming agreement (absence of a roaming agreement for PS services), and this absence is valid for all RATs and independent of the single-/dual-registration mode used by the UE.

Interoperability impact analysis

1) The introduction of the new subclause does not create any interoperability issue, as the requirements only affect UE internal behaviour, but not the contents of any NAS message sent by the UE.
2) The correction of the UE requirement does not create interoperability issues, as it is only affects the criteria when to initiate an initial registration procedure, but not the contents of any NAS message sent by the UE.

3) Sharing the forbidden PLMN list and the list of forbidden PLMNs for GPRS services between GMM, EMM and 5GMM will reduce the number of registration attempts initiated by the various MM state machines in the UE, but it does not create an interoperability issue.

	
	

	Summary of change:
	1) A new subclause is added to TS 24.501 is added.

2) The condition is corrected as shown above.

3) It is clarified that the forbidden PLMN list and the list of forbidden PLMNs for GPRS services are common for MM, GMM, EMM and 5GMM or for GMM, EMM and 5GMM, respectively.

	
	

	Consequences if not approved:
	1) Developers will unnecessarily spend time to determine on their own whether there is a coordination between GMM and 5GMM. 

2) Unnecessary signalling: in some situations the UE will initiate a mobility registration update instead of an initial registration, but the request will be rejected by the network, because the AMF cannot retrieve the subscriber context from the SGSN. Unnecessary service interruption: in other situations the UE will unnecessarily initiate an initial registration procedure and will need to re-establish all PDU sesssions.

3) Using separate forbidden lists will result in unnecessary, additional signalling between UE and network.
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4.8.3
Dual-registration mode
If both 5GMM and EMM are enabled, a UE, operating in the dual-registration mode shall maintain independent contexts for 5GMM and EMM and this includes independent lists of equivalent PLMNs. Coordination between 5GMM and EMM is not needed, except as specified in the present subclause, subclause 5.1.X and 5.3.13X.
a)
A UE operating in the dual-registration mode may register to N1 mode only, S1 mode only, or to both N1 mode and S1 mode.
b)
When the UE decides to operate in dual-registration mode (see subclause 5.5.1.2.4), NAS informs the lower layers about this.
c)
If a UE is registered in N1 mode only, then for registration in S1 mode it shall use the same PLMN to which it is registered in N1 mode or an equivalent PLMN.

d)
If a UE is registered in S1 mode only, then for registration in N1 mode it shall use the same PLMN to which it is registered in S1 mode or an equivalent PLMN.

NOTE 1:
It is up to UE implementation how to handle the case when the UE is registered in both N1 mode and S1 mode and the PLMNs to which the UE is registered, are not equivalent, e.g. search for a PLMN which is the same or equivalent to any of the registered ones.

When no PDU session is active and the UE has not registered to S1 mode yet, the UE may initiate the EPS attach procedure with PDN connection establishment if EMM-REGISTERED without PDN connection is not supported by the MME. If EMM-REGISTERED without PDN connection is supported by the MME, the UE may initiate either the EPS attach procedure without PDN connection establishment or the attach procedure with PDN connection establishment.
When at least one PDU session is active and the UE has not registered to S1 mode yet, the UE may initiate the EPS attach procedure. If necessary, the UE may transfer an active PDU session from N1 mode to S1 mode by initiating the EPS attach procedure with request type set to "handover" in the PDN CONNECTIVITY REQUEST message. After successfully attached in S1 mode, if necessary, the UE may transfer other active PDU sessions from N1 mode to S1 mode by initiating the PDN connectivity procedure with request type set to "handover" in the PDN CONNECTIVITY REQUEST message.

NOTE 2:
It is up to UE implementation to determine which active PDU session is transferred from N1 mode to S1 mode.

When the UE has not registered to N1 mode, the UE may initiate the initial registration procedure. After successfully registered in N1 mode, if necessary, the UE may transfer one or more active PDN connections from S1 mode to N1 mode by initiating the PDU session establishment procedure with request type set to "existing PDU session".

NOTE 3:
It is up to UE implementation to determine which active PDN connection is transferred from S1 mode to N1 mode.

If the MME supports EMM-REGISTERED without PDN connection, the UE that transferred all PDN connections to the 5GS, may stay in state EMM-REGISTERED. Otherwise, the UE shall enter state EMM-DEREGISTERED upon transferring all PDN connection to the 5GS.
NOTE 4:
When the UE has registered in both N1 mode and S1 mode, it is up to UE implementation to maintain the registration update to date in both N1 mode and S1 mode.
See subclause 6.1.4 for coordination between 5GSM and ESM.
See subclause 4.8.2.3.2 for interworking between N3IWF connected to 5GCN and E-UTRAN.
*** Next change ***
5.1.4
Coordination between 5GMM and EMM
5.1.4.1
General
If both 5GMM and EMM are enabled, a UE, operating in single-registration mode, shall maintain one common registration for 5GMM and EMM.
Coordination between 5GMM and EMM for a UE, which is capable of N1 mode and S1 mode and operates in dual-registration mode, is not needed, except as specified in subclause 4.8.3.

The coordination between 5GMM and EMM in subclauses 5.1.4.2 and 5.1.4.3 only applies to the UEs operating in single-registration mode.

Regarding the coordination of "SIM/USIM considered invalid" and "SIM/USIM considered invalid for 5GS services" between the various mobility management entities see subclause 5.1.X.

*** Next change ***
5.1.X
Coordination between 5GMM and GMM
Coordination between 5GMM and GMM states is not required. For example, regardless whether the UE is operating in single-registration mode or dual-registration mode, the UE can simultaneously be in state GMM-REGISTERED and state 5GMM-DEREGISTERED, or it can simultaneously be in state GMM-DEREGISTERED and state 5GMM-REGISTERED.

Furthermore, if upon failure of a NAS signalling procedure specified in the present specification, the UE is required to do any of: set its 5GS update status to a specfic value different from 5U1 UPDATED, delete its 5G-GUTI, last visited registered TAI, or TAI list, or delete its ngKSI, then this does not affect the GPRS update status, P-TMSI, P-TMSI signature, RAI or GPRS ciphering key sequence number.

Vice versa, if upon failure of a NAS signalling procedure specified in 3GPP TS 24.008 [12], the UE is required to do any of: set its GPRS update status to a specfic value different from GU1 UPDATED, delete its P-TMSI, P-TMSI signature or RAI, or delete its GPRS ciphering key sequence number, then this does not affect the 5GS update status, 5G-GUTI, last visited registered TAI, TAI list, or ngKSI.

Regardless whether the UE is operating in single-registration mode or dual-registration mode,
a)
if the UE considers the SIM/USIM invalid for any of: N1 mode, S1 mode, A/Gb mode or Iu mode, then it considers the SIM/USIM invalid for all of them; and

b)
if the UE considers the SIM/USIM invalid for 5GS services for any of: N1 mode, S1 mode, A/Gb mode or Iu mode, then it considers the SIM/USIM invalid for 5GS services for all of them.

*** Next change ***
5.3.13A
Forbidden PLMN lists
The "forbidden PLMN list" as defined in 3GPP TS 23.122 [5] is applicable in N1 mode. The same list is used by 5GMM, EMM, GMM and MM (see 3GPP TS 24.301 [15] and 3GPP TS 24.008 [12]), regardless whether the UE is operating in single-registration mode or dual-registration mode.
The list of "forbidden PLMNs for GPRS service" as defined in 3GPP TS 23.122 [5] and 3GPP TS 24.008 [12] is applicable in N1 mode. The same list is used by 5GMM, EMM and GMM (see 3GPP TS 24.301 [15] and 3GPP TS 24.008 [12]), regardless whether the UE is operating in single-registration mode or dual-registration mode.
*** Next change ***
5.5.1.2.2
Initial registration initiation
The UE in state 5GMM-DEREGISTERED shall initiate the registration procedure for initial registration by sending a REGISTRATION REQUEST message to the AMF,
a)
when the UE performs initial registration for 5GS services;

b)
when the UE performs initial registration for emergency services;

c)
when the UE performs initial registration for SMS over NAS; and

d)
when the UE performs an inter-system change to N1 mode and the following applies:

-
the UE initiated a GPRS attach or routing area updating procedure while in A/Gb mode or Iu mode; and

-
since then the UE did not perform a successful EPS attach or tracking area updating procedure in S1 mode or registration procedure in N1 mode,
with the following clarifications to initial registration for emergency services:

a)
the UE shall not initiate an initial registration for emergency services over the current access, if the UE is already registered for emergency services over the non-current access, unless the initial registration has to be initiated to perform handover of an existing emergency PDU session from the non-current access to the current access; and

NOTE 1:
Transfer of an existing emergency PDU session between 3GPP access and non-3GPP access is needed e.g. if the UE determines that the current access is no longer available.

b)
the UE can only initiate an initial registration for emergency services over non-3GPP access if it can not register for emergency services over 3GPP access.

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.
During initial registration the UE handles the 5GS mobile identity IE in the following order:

a)
Void
b)
if the UE holds a valid 5G-GUTI that was previously assigned, over 3GPP access or non-3GPP access, by the same PLMN with which the UE is performing the registration, the UE shall indicate the 5G-GUTI in the 5GS mobile identity IE;

c)
if the UE holds a valid 5G-GUTI that was previously assigned, over 3GPP access or non-3GPP access, by an equivalent PLMN, the UE shall indicate the 5G-GUTI in the 5GS mobile identity IE;

d)
if the UE holds a valid 5G-GUTI that was previously assigned, over 3GPP access or non-3GPP, by any other PLMN, the UE shall indicate the 5G-GUTI in the 5GS mobile identity IE;

e)
if a SUCI is available the UE shall include the SUCI in the 5GS mobile identity IE; and

f)
if the UE does not hold a valid 5G-GUTI or SUCI, and is initiating the registration procedure for emergency services, the PEI shall be included in the 5GS mobile identity IE.

If the SUCI is included in the 5GS mobile identity IE and the timer T3519 is not running, the UE shall start timer T3519 and store the value of the SUCI sent in the REGISTRATION REQUEST message. The UE shall include the stored SUCI in the REGISTRATION REQUEST message while timer T3519 is running.
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 2:
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 [9].
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 5GS update type IE in the REGISTRATION REQUEST message with the SMS requested bit set to "SMS over NAS supported".  When the 5GS update type IE is included in the REGISTRATION REQUEST for reasons other than requesting the use of SMS over NAS, and the UE does not need to register for SMS over NAS, the UE shall set the SMS requested bit of the 5GS update type IE to "SMS over NAS not supported" in the REGISTRATION REQUEST message.
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 needs to use the UE specific DRX parameters, the UE shall include the Requested DRX parameters IE in the REGISTRATION REQUEST message.
If the UE needs to request LADN information for specific LADN DNN(s) or indicates a request for LADN information as specified in 3GPP TS 23.501 [8], the UE shall include the LADN indication IE in the REGISTRATION REQUEST message and:

-
request specific LADN DNNs by including a LADN DNN value in the LADN indication IE for each LADN DNN for which the UE requests LADN information; or

-
to indicate a request for LADN information by not including any LADN DNN value in the LADN indication IE.
The UE shall include the requested NSSAI containing the S-NSSAI(s) corresponding to the slice(s) to which the UE intends to register with and shall include the mapped S-NSSAI(s) for the requested NSSAI, if available, 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;

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 registration area.

If the UE has neither allowed NSSAI for the current PLMN nor configured NSSAI for the current PLMN and has a default configured NSSAI, the UE shall:

a)
include the S-NSSAI(s) in the Requested NSSAI IE of the REGISTRATION REQUEST message using the default configured NSSAI; and

b)
include the Network slicing indication IE with the Default configured NSSAI indication bit set to "Requested NSSAI created from default configured NSSAI" in the REGISTRATION REQUEST message.

If the UE has no allowed NSSAI for the current PLMN, no configured NSSAI for the current PLMN, and no default configured NSSAI, 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 registration area.
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 3:
How the UE selects the subset of configured NSSAI or allowed NSSAI to be provided in the requested NSSAI is implementation specific. The UE can take preferences indicated by the upper layers (e.g. policies, applications) into account.
NOTE 4:
The number of S-NSSAI(s) included in the requested NSSAI cannot exceed eight.
If the UE initiates an initial registration for emergency services or needs to prolong the established NAS signalling connection after the completion of the initial registration procedure (e.g. due to uplink signalling pending), the UE shall set the Follow-on request indicator 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;

-
include the S1 UE network capability IE in the REGISTRATION REQUEST message; and

-
if the UE supports sending an ATTACH REQUEST message containing a PDN CONNECTIVITY REQUEST message with request type set to "handover" to transfer a PDU session from N1 mode to S1 mode, set the HO attach bit to "attach request message containing PDN connectivity request with request type set to handover to transfer PDU session from N1 mode to S1 mode supported" in the 5GMM capability IE of the REGISTRATION REQUEST message.

If the UE supports the LTE positioning protocol (LPP) in N1 mode as specified in 3GPP TS 36.355 [26], the UE shall set the LPP bit to "LPP in N1 mode supported" in the 5GMM capability IE of the REGISTRATION REQUEST message.
If the UE has one or more stored UE policy sections identified by a UPSI with the PLMN ID part indicating the HPLMN or the selected PLMN, the UE shall include the UE STATE INDICATION message (see annex D) in the Payload container IE of the REGISTRATION REQUEST message.

If the UE does not have a valid 5G NAS security context, the UE shall send the REGISTRATION REQUEST message without including the NAS message container IE. The UE shall set the Payload container type IE to "UE policy container" and include the entire REGISTRATION REQUEST message (i.e. containing cleartext IEs and non-cleartext IEs, if any) in the NAS message container IE that is sent as part of the SECURITY MODE COMPLETE message as described in subclauses 4.4.6 and 5.4.2.3.
NOTE 1:
In this version of the protocol, the UE can only include the Payload container IE in the REGISTRATION REQUEST message to carry a payload of type "UE policy container".

If the UE has a valid 5G NAS security context and the UE needs to send non-cleartext IEs, the UE shall send a REGISTRATION REQUEST message including the NAS message container IE as described in subclause 4.4.6. If the UE does not need to send non-cleartext IEs, the UE shall send a REGISTRATION REQUEST message without including the NAS message container IE.
If the REGISTRATION REQUEST message includes a NAS message container IE, the AMF shall process the REGISTRATION REQUEST message that is obtained from the NAS message container IE as described in subclause 4.4.6.
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Figure 5.5.1.2.2.1: Registration procedure for initial registration
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