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1
Discussion

The 5G system is expected to adopt a UE temporary identifier, here referred to as 5G Globally Unique Temporary Identity (5GGUTI). The purpose of the 5GGUTI is to enable providing an unambiguous identification of the UE that does not reveal the subscriber permanent identity in the 5G System (5GS), and it is used by the network and the UE to establish the UE's identity during signalling between them in the 5G system.
1.1. Use of UE Temporary Identifier in EPC

A temporary UE identity (the GUTI) is allocated in EPS once the UE has successfully attached to the EPS:

· The GUTI is used in subsequent signalled procedures, thus avoiding the need to provide the permanent identity (the IMSI) at each procedure.
· The GUTI also serves another function: it enables the identification, by the RAN, of the CN function (the MME) that is serving the UE, thus enabling the RAN to correctly select the serving CN function when the UE enters connected mode after the UE was IDLE.
· The GUTI is used to map the EPS UE temporary identifier to a 2G/3G temporary identifier to be used 
The EPC GUTI is composed of a GUMMEI and an M-TMSI.
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Figure 1. EPC GUTI
The M-TMSI uniquely identifies a UE in a pool of serving MMEs identified by the GUMMEI. The GUMMEI is used by the RAN, when provided by the UE in RRC procedures, to select the serving MME based on the VPLMN information (in case of sharing) and the MMEI identifier. 

1.2 Use of M-TMSI as part of UE temporary identifier

Concerns were expressed regarding the numbering space of the M-TMSI for large number of devices in the 5G System. Extensions to the M-TMSI may need to be enabled in 5G.

1.3 CN Selection based on 5GGUTI

The 5G GUTI purpose is also to enable the 5G system to select an AMF instance that can serve the UE (e.g. when the UE transitions from IDLE to CONNECTED). 
Conclusion 1: 5G GUTI enables the 5G system to select an AMF instance that can serve the UE when the UE transitions from IDLE to CONNECTED.

SA2 has been discussing issues related to stickiness of the N2 interface. The following assmptions, conclusions and requirements apply (based also on the Key Issue in TR 23.799 clause 5.19.2.2):

1. the Key Issue in TR 23.799 clause 5.19.2.2 states that “the Next Generation system should permit time-separated NAS procedures from one UE to use different instances of the AMF”
This means that different AMF instances may serve the UE during different RRC sessions (i.e. after the UE becomes CM-IDLE and then CM-CONNECTED again, the serving AMF may change). When a UE transitions from CM-IDLE to CM-CONNECTED and triggers a NAS procedure, the 5GGUTI assigned by the previous AMF instance and provided by the UE in RRC signalling needs to enable the AN to select an AMF instance capable of serving the UE (including retrieving the UE context). When a UE transitions from IDLE to CONNECTED and triggers a NAS procedure, the 5GGUTI assigned by the previous AMF instance and provided by the UE in RRC signalling needs to enable the AN to select an AMF instance capable of serving the UE (including retrieving the UE context). 
Conclusion 2: the 5GGUTI must enable the AN to select an appropriate serving AMF instance upon transition from CM-IDLE to CM-CONNECTED for a RM-REGISTERED UE.

2. Use the same AMF instance for the duration of NAS or NG2 procedures: 
a. This has not direct impact on the format of the 5GGUTI, since the 5GGUTI is used by the RAN to route the signalling to an appropriate AMF instance (or to enable the AN to have the CN route the signalling to an appropriate MAF instance) at the beginning of a NAS procedure, but not during the procedure. 
b. The selection of the AMF instance is controlled by the network by ensuring that the appropriate information is present in the 5GGUTI, and the selection is executed by the CN with mechanisms that are FFS. The UE only role in the selection is to provide the 5GGUTI in the initial RRC request. Further messages from the UE to the AMF in the NAS procedure are routed by the RAN to the serving AMF based on information the CN has provided to the RAN.
Conclusion 3: the 5GGUTI is not used for addressing the AMF during a NAS procedure after the initial AMF selection has been performed at the first NAS message. 

3. Allow having different AMF instances serving the UE from one NAS or NG2 procedure to another (even during the same RRC connection lifetime):

a. As described above, when a UE transitions from IDLE to CONNECTED and triggers a NAS procedure, the 5GGUTI assigned by the previous AMF instance and provided by the UE in RRC signalling needs to enable the AN to select an AMF instance capable of serving the UE (including retrieving the UE context). 

b. If the network changes the AMF instance serving the UE during the same RRC connection, but between NAS procedures, the AN needs to be capable, under control of the CN, to route the signalling corresponding to the new NAS procedure to the (new) appropriate AMF instance.

c. Since the UE is in CM-CONNECTED mode for the duration of the RRC connection lifetime, the UE does not use the 5GGUTI to address an AMF at the next NAS procedure executed using the RRC connection. 

Conclusion 4: the 5GGUTI does not play a role in routing NAS signalling corresponding to a second NAS procedure during the lifetime of an RRC connection established when the UE started a first NAS procedure. 
d. If during the lifetime of an RRC connection the serving AMF instance is changed and cannot be addressed by the existing 5GGUTI, it is responsibility of the new AMF instance to update the 5GGUTI in the UE. Otherwise, at a later UE transition from CM-IDLE to CM-CONNECTED, the UE uses the current 5GGUTI, in which case the RAN cannot address the new AMF instance and need to select one. The selected AMF instance will need to allocate a new 5GGUTI to the UE. 
4. Allow the RAN to use “default” AMF instance for forwarding the initial NAS/NG2 message, e.g. for scenarios where the RAN does not have a “sticky” NG2 association for this UE and needs to trigger establishment of an NG2 association.

5. Allow the CN to re-route the request for establishment of UE-specific association to a specific AMF instance requiring an NG2 instance different from the one used when the RAN forwarded the initial UE NAS message to the CN.

a. This has no impact on the 5GGUTI. The 5GGUTI has been used by the RAN to select the AMF instance (or the NG2 instance in other words) to send the first NAS message to the CN. 
6. 3.
RAN shall be able to request establishment of new NG2 instance on the fly during the re-routing procedure, if so requested by the CN.

7. 4.
CN shall be able to release the “sticky” UE-specific association on NG2, even for UE in Connected state.

8. 5.
Upon release of the “sticky” UE-specific association on NG2 the CN shall be able to control/restrict the subset of NG2 “default” instances that can be used by RAN for subsequent requests for NG2 “sticky” association on per-UE basis. This is needed to support operation across geographically distant data centres.

9. The 5G system shall support the transfer of UE-specific association from one NG2 instance to another under the control of the CN and without interaction with UE.

10. Enabling RAN sharing, where the RAN may serve multiple CNs (i.e. different PLMNs), and therefore the 5G system needs to select an AMF for the PLMN with which the UE is registered.

Conclusion 5: the 5GGUTI needs to contain PLMN information to ensure that an AMF instance is selected in the current serving PLMN.
11. Enabling slicing support: at initial registration, and when UE requests modification of the set of supported slices, a serving AMF instance is selected that has the capabilities of supporting the slices requested by the UE. In order to enable service continuity for the UE when the AMF instance is changed, the AMF instance servicing the UE must always be capable of supporting the slices needed by the UE. This implies that the 5GGUTI must allow the selection of an AMF instance that supports the same set of slices that the previous AMF instance supported. 

Conclusion 6: the 5GGUTI needs to enable the routing of NAS signalling to an AMF instance that supports the same network slices as the AMF instance selected upon the previous UE registration procedure. 

Independently of the solution for resolving N2 stickiness, the 5GGUTI must convey sufficient and appropriate information for the selection of an AMF by the RAN. For these reasons, and based on the conclusions above, it is proposed to define a 5GGUTI composed of:
· A Temporary CN Identifier (TCNI)
· the TCNI enables the AN to select a CN function to serve the UE. The format of the TCNI is dependent on solutions for stickiness of N2, and therefore specific details of the TCNI are FFS until the issue of stickiness is solved.  
· The address of the serving network (e.g. the MCC and MNC) to support RAN sharing scenarios. 
· A Temporary Subscriber Identifier (TSI), uniquely identifying a UE in the scope of a set of serving AMFs, without revealing the permanent subscriber identifier or the permanent equipment identifier of the UE, similarly to the M-TMSI in EPS. The TSI is used by the network and the UE to establish the UE's identity during signalling between them in the 5G system. The TSI format is independent of the format of the subscriber permanent identifier (SUPI) provided by the UE. The TSI has two logical components:

· the M-TMSI, used also for IW and mobility to legacy EPC

· an optional 5G M-TMSI extension, used by the UE and presented to the network ONLY in the 5G system, in order to enable the support in the 5G system of a larger number of devices than allowed by the M-TMSI numbering space. The 5G M-TMSI is not used when the UE moves to EPC. 
Note: whether the MCC and MNC of the serving network is coded in the TCNI or is separate is a stage 3 detail.
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Figure 1. Format of 5G GUTI .

1.4 Temporary UE identifier for interworking with the EPC

In order to enable a UE registered with the 5G core network to move to the EPC, one of the following options needs to be considered:

· Option 1: no temporary identifier mapping between the 5G system and EPC. In such option, when then UE moves to EPC it always performs a registration procedure with a Derived Identifier (similarly to the interworking from EPC GUTI to UTRAN identifier) being the IMSI

· Option 2: the 5GGUTI is defined in such a way that it is possible to derive a GUTI from the 5GGUTI, without additional information allowing the RAN to point to the correct MME that can serve the UE.
· Option 3: when the AMF allocates the 5GGUTI, the AMF allocates to the UE that has a subscription enabling access to the EPC other information, e.g. an “MME Identifier”, only to be used together with the 5GGUTI to form a GUTI when it moves to EPC.

For simplicity of deployment and configuration it is proposed that when the AMF allocates the 5GGUTI to the UE, the AMF allocates to a UE that has a subscription enabling access to the EPC also a 5GMMEI, to be used by the UE only when it moves to the EPC together with the M-TMSI and PLMN ID. The UE never uses the 5GMMEI when connecting to the 5G system.
The following figure describes how a GUTI for the EPC can be derived from the 5GGUTI and the 5GMMEI.
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Figure 2. Mapping of 5G GUTI to EPC GUTI
2
Proposal

It is proposed to adopt the following in TS 23.501. 

* * * * Next Change * * * *
5.6
Identities

Editor’s notes: This could include describe different types of identities – permanent and temporary identities.
5.6.X
5G GUTI 

Upon successful registration and authentication of the UE, the AMF shall allocate a 5G Globally Unique Temporary Identity (5GGUTI) to the UE. 

The purpose of the 5GGUTI is to provide an unambiguous identification of the UE that does not reveal the UE Subscriber Permanent Identity or the Permanent Equipment Identifier in the 5G System. 
Editor’s Note: the exact names of the Subscriber Permanent Identity or the Permanent Equipment Identifier are FFS and depend on ongoing discussion on UE identities.
The 5GGUTI allows also the identification of the AMF instance that will serve the UE for a NAS procedure. It can be used by the network and the UE to establish the UE's identity during signalling between them in the 5G system.

The format of the 5GGUTI is independent of the format of the Subscriber Permanent Identity presented by the UE to the AMF.

The 5GGUTI contains:

-
a Temporary CN Identifier (TCNI) that enables the AN to select a serving AMF instance to serve the UE. 

Editor’s Note: The format of the TCNI is dependent on solutions for stickiness of N2, and therefore specific details of the TCNI are FFS until the issue of stickiness is solved. 
-
the address of the serving network (e.g. the MCC and MNC) to support RAN sharing scenarios. 
NOTE 1: whether the MCC and MNC of the serving network is coded in the TCNI or is separate is a stage 3 detail.

-
a Temporary Subscriber Identifier (TSI) component uniquely identifying a UE in the scope of a set of serving core network nodes identified by the TCNI and the MCC and MNC. The TSI has two logical components:

-
the M-TMSI, used also for IW and mobility to legacy EPC
-
an optional 5G M-TMSI extension, used only in the 5G system, and that is not used when the UE moves to EPC. 5G M-TMSI is used if the number of devices supported requires a numbering space bigger than the M-TMSI.
In order to enable a UE registered with the 5GC to move to the EPC, when the AMF allocates the 5GGUTI to the UE, the AMF shall allocate also a 5GMMEI to a UE that has a subscription enabling access to the EPC. The 5GMMEI is used only together with the M-TMSI and PLMN ID to derive a GUTI when the UE moves to EPC.

The following figure describes how a GUTI for the EPC can be derived from the 5GGUTI and the 5GMMEI.
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Figure 5.6.X-1. Mapping of 5G GUTI to EPC GUTI
* * * * Next Change * * * *
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