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1. Introduction

    Few editorils and wrong references are found in TS 24.501. This CR intends to fix them. 
2. Reason for Change

Following changes are proposed:

Section 5.3.1.1: 
theregistration -> the registration  (added space)  [Two instances]

Section 5.3.1.2:

EMM -> 5GMM

Section 5.6.3.4



5GMM_IDLE -> 5GMM-IDLE
Section 5.3.7



Detached -> Deregistered

Section 5.3.7



Te -> T3512

Section 8.2.15.1
Wrong reference of ngKSI in SERVICE REQUEST message from 9.8.3.18 -> 9.8.3.19 

Section 9.8.3.37 
UE context status -> UE status  
3. Conclusions

<Conclusion part (optional)>
4. Proposal

It is proposed to agree the following changes to 3GPP TS 24.501.
***** Next change *****
5.3.1.1
Establishment of the N1 NAS signalling connection

When the UE is in 5GMM-IDLE mode over 3GPP access and needs to transmit an initial NAS message, the UE shall request the lower layer to establish an RRC connection. Upon indication from the lower layers that the RRC connection has been established, the UE shall consider that the N1 NAS signalling connection over 3GPP access is established and enter 5GMM-CONNECTED mode over 3GPP access.
When the UE is in 5GMM-IDLE mode over non-3GPP access, and the UE receives an indication from the lower layers of access stratum connection establishment, the UE shall consider the N1 NAS signalling connection established enter 5GMM-CONNECTED mode over non-3GPP access and send an initial NAS message.
Initial NAS messages are:

a)
REGISTRATION REQUEST message;

b)
DEREGISTRATION REQUEST message; and
c)
SERVICE REQUEST message.
If the UE is capable of both N1 mode and S1 mode and lower layers provide an indication that the current E-UTRA cell is connected to both EPC and 5GCN, for the routing of the REGISTRATION REQUEST message during the initial registration procedure to the appropriate core network (EPC or 5GCN), the UE NAS provides the lower layers with the selected core network type information.

For the routing of the initial NAS message to the appropriate AMF, if the UE holds a valid 5G-GUTI, the UE NAS provides the lower layers with either the 5G-S-TMSI or the registered GUAMI that consists of the PLMN ID, the AMF region ID, the AMF set ID and the AMF pointer according to the following rules:
a)
When the tracking area of the current cell is in the registration area, the UE NAS shall provide the lower layers with the 5G-S-TMSI, but shall not provide the registered GUAMI to the lower layers;

b)
When the tracking area of the current cell is not in the registration area, the UE NAS shall provide the lower layers with the GUAMI (AMF identifier part of the valid 5G-GUTI);
c)
When the REGISTRATION REQUEST message with the registration type set to "initial registration" is sent over 3GPP access in the same PLMN or equivalent PLMN to establish the NAS signalling connection, the UE NAS shall provide the lower layers with the GUAMI (AMF identifier part of the valid 5G-GUTI which is assigned over the non-3GPP access); or

d)
When the REGISTRATION REQUEST message with the registration type set to "initial registration" is sent over non-3GPP access in the same PLMN or equivalent PLMN to establish the NAS signalling connection, the UE NAS shall provide the lower layers with the GUAMI (AMF identifier part of the valid 5G-GUTI which is assigned over the 3GPP access).
***** Next change *****
5.3.1.2
Release of the N1 NAS signalling connection

The signalling procedure for the release of the N1 NAS signalling connection is initiated by the network.

In N1 mode, upon indication from lower layers that the access stratum connection has been released, the UE shall enter 5GMM-IDLE mode and consider the N1 NAS signalling connection released.
To allow the network to release the N1 NAS signalling connection, the UE:

a)
shall start the timer T3540 if the UE receives any of the 5GMM cause values #11, #12, #13 (not applicable to the service request procedure);

b)
shall start the timer T3540 if:

1)
the UE receives a REGISTRATION ACCEPT message;

2)
the UE has not set the "follow-on request pending" indication in the REGISTRATION REQUEST message;

3)
the registration for mobility and periodic registration update procedure has been initiated in 5GMM-IDLE mode; and

4)
the user-plane radio resources for PDU sessions have not been set up;

c)
shall start the timer T3540 if the UE receives a REGISTRATION REJECT message indicating:
-
the 5GMM cause value #10.

d)
shall start the timer T3540 if the UE receives a SERVICE REJECT message indicating:
-
the 5GMM cause value #10.

Upon expiry of T3540,
-
in cases a, and b, the UE shall locally release the established NAS signalling connection; or

-
in cases c, and d the UE shall locally release the established N1 NAS signalling connection and the UE shall initiate the registration procedure as described in subclause 5.5.1.2.2 or 5.5.1.3.2.
In case b,

-
upon an indication from the lower layers that the user-plane radio resources for PDU sessions are set up, the UE shall stop timer T3540 and may send uplink signalling via the existing N1 NAS signalling connection or user data via user plane; or

-
upon receipt of a DEREGISTRATION REQUEST message, the UE shall stop timer T3540 and respond to the network-initiated de-registration request as specified in subclause 5.5.2.3.

In case c,

-
upon an indication from the lower layers that the access stratum connection has been released, the UE shall stop timer T3540 and perform a new registration procedure as specified in subclause 5.5.1.2.2 or 5.5.1.3.2.

In cases d,

-
upon an indication from the lower layers that the RRC connection has been released, the UE shall stop timer T3540 and perform a new registration procedure as specified in subclause 5.5.1.2.2 or 5.5.1.3.2.

Editor's note:
The case of receiving a request from upper layers to establish a PDU session for emergency bearer services is FFS.
***** Next change *****
5.3.4
Registration areas

Within the 5GS, the registration area is managed independently per access type, i.e., 3GPP access or non-3GPP access. The AMF assigns a registration area to the UE during the registration procedure. A registration area is defined as a set of tracking areas and each of these tracking areas consists of one or more cells that cover a geographical area. Tracking areas cannot overlap each other. Within the 5GS, the concept of "registration to multiple tracking areas" applies:

a)
A tracking area is identified by a TAI which is broadcast in the cells of the tracking area. The TAI is constructed from a TAC and a PLMN identifier. In case of a shared network, one or more TAC and multiple PLMN identifiers are broadcast.

b)
In order to reduce the tracking area update signalling within the 5GS, the AMF can assign several tracking areas to the UE. These tracking areas construct a list of tracking areas which is identified by a TAI list. When generating the TAI list, the AMF shall include only TAIs that are applicable on the access where the TAI list is sent. The AMF shall be able to allocate a TAI List over different NG-RAN access technologies.
c)
The UE considers itself registered to a list of tracking areas and does not need to trigger mobility registration update procedure (i.e. registration procedure with registration type set to "mobility registration update") as long as the UE stays in one of the tracking areas of the list of tracking areas received from the AMF.

Editor's note:
The maximum number of tracking areas which can be allocated per UE needs to be defined which can be as in EPS or different.

d)
The UE will consider the TAI list as valid, until it receives a new TAI list in the next mobility registration update or periodic registration update procedure, or the UE is commanded by the network to delete the TAI list by a reject message or it is deregistered from the 5GS. If the registration request is accepted or the TAI list is reallocated by the AMF, the AMF shall provide at least one entry in the TAI list. If the new and the old TAI list are identical, the AMF does not need to provide the new TAI list to the UE during mobility registration update or periodic registration update.

e)
The TAI list can be reallocated by the AMF.

f)-
When the UE is deregistered from the 5GS, the TAI list in the UE is invalid.

g)
The AMF allocates one 5G-GUTI, which is common between 3GPP and non3GPP, to the UE.
h)
The UE includes the last visited registered TAI, if available, to the AMF.
***** Next change *****
5.3.7
Handling of the periodic registration update timer and implicit deregistration timer

The registration procedure is used to periodically notify the availability of the UE to the network. The procedure is controlled in the UE by the periodic registration update timer, T3512.
Upon expiry of the implicit de-registration timer the network shall start the implicit detach timer. The value of the implicit detach timer is network dependent. If MICO is activated, the default value of the implicit detach timer is 4 minutes greater than timer T3512. If the implicit detach timer expires before the UE contacts the network, the network shall implicitly detach the UE.
If the AMF provides T3346 value IE in the mobility management messages and T3346 value is greater than timer T3512, the AMF sets the periodic registration update timer and the implicit detach timer such that the sum of the timer values is greater than timer T3346 value.
Editor's note:
Further details on timer handling are FFS (e.g. if T3512 expires while the UE is registered for emergency bearer services).
***** Next change *****
5.6.3.4
Abnormal cases on the network side
The following abnormal cases can be identified:
a)
Expiry of timer T3565


The network shall, on the first expiry of the timer T3565, retransmit the NOTIFICATION message and shall reset and start timer T3565. This retransmission is repeated four times, i.e. on the fifth expiry of timer T3565, the procedure shall be aborted. In addition, upon the fifth expiry of timer T3565:


For case a) in subclause 5.6.3.1, the AMF should notify the SMF that the UE is unreachable. The AMF may enter 5GMM-IDLE mode over 3GPP access.


For case b) in subclause 5.6.3.1, the AMF may either:

1)
perform the paging procedure over the 3GPP access; or

2)
notify the SMF that the UE is unreachable.
NOTE:
Whether the AMF performs the paging procedure or notifies the SMF is up to operator’s policies.
Editor's note:
Further abnormal cases on the network side are FFS.
***** Next change *****
8.2.15.1
Message definition
The SERVICE REQUEST message is sent by the UE to the network in order to request the establishment of an N1 NAS signalling connection and/or to request establishment of user-plane radio resources for PDU sessions which are activated without radio resources. See table 8.2.15.1.1.

Message type:
SERVICE REQUEST
Significance:

dual

Direction:


UE to network

Table 8.2.15.1.1: SERVICE REQUEST message content

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	Extended protocol discriminator
	Extended protocol discriminator

9.2
	M
	V
	1

	
	Security header type
	Security header type

9.3
	M
	V
	1/2

	
	Spare half octet
	Spare half octet

9.5
	M
	V
	1/2

	
	Service request message identity
	Message type

9.7
	M
	V
	1

	
	ngKSI 
	NAS key set identifier

9.8.3.19
	M
	V
	1/2

	
	Spare half octet
	Spare half octet

9.4
	M
	V
	1/2

	
	Sequence number
	Sequence number

9.8.3.29
	M
	V
	1

	
	Message authentication code
	Message authentication code

9.8.3.18
	M
	V
	4

	TBD
	Uplink data status
	Uplink data status
9.8.2.3
	O
	TLV
	4

	TBD
	PDU session status
	PDU session status

9.8.3.2
	O
	TLV
	4

	TBD
	Allowed PDU session status
	Allowed PDU session status

9.8.3.6
	O
	TLV
	4-34


***** Next change *****
9.8.3.37
UE status

The purpose of the UE status information element is to provide the network with information concerning aspects of the current UE registration status which is used for interworking with EPS.
The UE status information element is coded as shown in figure 9.8.3.37.1 and table 9.8.3.37.1.

The UE status is a type 4 information element with a length of 3 octets.

	8
	7
	6
	5
	4
	3
	2
	1
	

	UE status IEI
	octet 1

	Length of UE status contents
	octet 2

	0
Spare
	0
Spare
	0
Spare
	0
Spare
	0
Spare
	0
Spare
	0
Spare
	S1 mode reg
	octet 3


Figure 9.8.3.37.1: UE status information element

Table 9.8.3.37.1: UE status information element
	EMM registration status (S1 mode reg) (octet 3, bit 1)

	0
	
	
	
	UE is not in EMM-REGISTERED state

	1
	
	
	
	UE is in EMM-REGISTERED state

	

	All other bits in the octet 3 are spare and shall be coded as zero,
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