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Abstract of the contribution: Based on solution #1 principle that the UE is updated with the CN instead of been pre-configured, and due to the non-universality of the DCN type (it is per PLMN), it is proposed to describe a variant of solution #1 based on the above principle but using the universal character of UE Usage Type in roaming. 
Discussion
Solution#1 is based on the good principle that the UE is updated with information that will be used by the RAN to select the right DCN, rather than been pre-configured with such information. 

Pre-configuration in the UE persistent memory (e.g. USIM) means having two sources of data for the same usage; the UE and the network (HSS for UE Usage Type, MME for DCN Type). A misconfiguration in the UE or even unsynchronized information (due to change of subscription at HSS or a change of mapping in the MME) might result in additional re-routing especially in roaming.

The issue with DCN Type as proposed in solution#1 is that it depend from the PLMN. 

1) When the UE changes PLMN and the DCN Type of the new PLMN has not been provided by the old PLMN, re-routing is inevitable. Solution #1 is then "corrected" with a Default DCN Type, pre-configured in the UE. But this Default DCN Type 

a)
cannot be provided for all PLMNs that have roaming agreements with the HPLMN;
b)
can be misconfigured.

2) DCN Type concept is complex because per PLMN, and it implies coordination between PLMNs for providing the DCN Types corresponding to the neighbour PLMNs.
Therefore it is proposed to introduce a new solution based on the "UE Usage Type" provided by the CN instead of "DCN Selection Assistance parameter per PLMN" provided by the CN

For subscribers configured for roaming, standardized UE Usage Type is used. The advantage is that standardized UE Usage Type is already universal and usable in all the PLMNs in roaming, non-roaming and network sharing cases without any coordination between PLMNs.


For subscribers not configured for roaming, proprietary UE Usage Type is used. 

Pre-configuring the UE with UE Usage Type is not needed:

· Once the UE has been updated by the CN in any PLMN, the UE can use indefinitely this value. So, UE Usage Type can be stored in the UE as long as the USIM is not changed i.e. retained even in case of switch-off/switch-on (a bit like forbidden Location Areas in TS 23.122 but indefinitely);

· At the update of UE Usage Type in the HSS, the UE will be updated at the next TAU or Attach;
· Hence, re-routing is completely avoided in both non-roaming and roaming cases: re-routing happens only after a new USIM is inserted and once after UE Usage Type subscription is changed by O&M. 
Proposal
This paper proposes a solution based on the same principle of solution #1 (i.e. the UE is updated with information that will be used by the RAN to select the right DCN, rather than been pre-configured with such information), but using the UE Usage Type instead of a new DCN Type:

· Using UE Usage Type provided by the CN and stored by the UE indefinitely until USIM is changed, instead of DCN Selection Assistance parameter per PLMN of solution #1 and instead of using the UE Usage Type pre-configured in the UE of solution #3;

· No pre-configured UE Usage Type in the UE. 

Corresponding following changes are proposed for TR 23.711.
START OF CHANGES
6.2
Solution #X: UE Usage Type provided by CN and stored in UE 
6.2.1
Solution Description
The solution is based on following principles:

o
Using UE Usage Type provided by the CN and stored by the UE in persistent memory (ME or USIM, FFS) remains even if switch-off/switch-on), instead of DCN Selection Assistance parameter per PLMN of solution #1 or instead of using the UE Usage Type pre-configured in the UE of solution #3;

o
No pre-configured UE Usage Type in the UE.

For subscribers configured for roaming, standardized UE Usage Type is used. The standardized UE Usage Type is already universal and usable in all the PLMNs in roaming, non-roaming and network sharing cases without any coordination between PLMNs. For subscribers not configured for roaming, proprietary UE Usage Type is used. 
6.x.1.1
Use of UE Usage Type at a registration attempt
-
When the UE is registering to a new location in the network, i.e. in Attach, mobility TA/RA update (but not periodic TA/RA updates),
-
If the UE has received and stored the network provided UE Usage Type from the CN, the UE sends that UE Usage Type to the network in both the NAS message and the RRC message. Providing the parameter on both the NAS protocol and the S1AP/RANAP protocol allows for higher security and can handle more deployment options (e.g. when non-supporting RAN nodes are still present):
-
If information based on a native GUTI is present in the RRC-signalling for attach/TAU/RAU and a serving node corresponding to the GUTI can be found in the NNSF configuration (i.e. legacy selection can be performed), the normal GUTI based selection takes precedence over the UE Usage Type. The RAN selects an appropriate dedicated core network (e.g. MBB-EPC DCN, multiple CIoT-EPC DCNs or other EPC DCNs) based on the received UE Usage Type and RAN configuration, e.g. DCN information received in RAN from serving nodes in the S1 Setup Request messages send by the CN.
-
When a serving node (e.g. MME) which processes a registration discovers that the UE Usage Type received from the UE and the UE Usage Type parameter retrieved from the HSS do not match, the serving node sends a new UE Usage Type to the UE in the NAS Accept message. Such update may for example occur when the UE Usage Type stored in the UE has become obsolete. The UE updates its stored UE Usage Type.
-
The serving node also provides a new UE Usage Type when the UE Usage Type has been updated in the subscription information leading to a change of DCN. This is done as part of the GUTI Reallocation procedure.

-
If the UE has not received a network provided UE Usage Type from the CN, the UE does not send an UE Usage Type to the RAN:

-
The RAN selects the default dedicated core network.

-
The serving node (e.g. MME) which does not receives an UE Usage Type from the RAN sends the UE Usage Type retrieved from the HSS to the UE in the NAS Accept message.
-
The UE stores the received UE Usage Type in its persistent memory.
6.x.1.2
eNodeB configuration

The purpose of the S1 Setup procedure is to exchange configuration data needed for the eNB and the MME to correctly interoperate on the S1 interface.
Figure 6.1.1.x-1 shows how the legacy S1 Setup procedure is used to configure the eNodeB with the additional information needed by the eDECOR solution.
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Figure 6.1.1.x-1 S1 Setup Procedure with additional eDECOR info

1) The eNodeB initiates the procedure by sending an S1 Setup Request message to the MME.

2) The MME responds with an S1 Setup Response message which includes additional information to support the eDECOR functionality. The additional information is the list of UE Usage Types. The information indicates the UE Usage Types supported by the MME.

If, exceptionally, the list of UE Usage Types is changed, it is possible to use the MME Configuration Update procedure (TS36.413, s8.7.5) to update the UE Usage Type list stored in the eNB.
6.x.1.3
HSS initiated UE Usage Type update
When the UE Usage Type is modified by the HSS, the MME/SGSN is notified as specified in TS 23.401. At the next time the UE will initiate a TAU Update procedure or an Attach procedure, the UE Usage Type is sent in the Accept NAS message. The UE shall update the UE Usage Type value it has stored with the value provided by the MME/SGSN. 
NOTE:
If there is a requirement for an immediate update of the UE Usage Type, this solution might be enhanced with a mechanism that is not dependent on this solution. 
6.x.2
Impacts on existing nodes

The following nodes are impacted:

- UE

- New UE Usage Type is sent by the UE in the RRC message and the NAS message;
- Receive and store new UE Usage Type from the network in persistent memory.
- RAN/eNB

- Using new UE Usage Type from the UE in the selection of DCN and serving node.

- The RAN/eNB receives the list of supported UE Usage Types from each MME in the S1 Setup

- MME

- Receive new UE Usage Type from the UE in Attach/TAU Request messages

- Send new UE Usage Type to the UE in Attach/TAU Accept messages

- Send The list of supported UE Usage Types to eNB nodes in S1 Setup. 

- SGSN

- Receive new UE Usage Type from the UE in Attach/RAU Request messages

- Send new UE Usage Type to the UE in Attach/RAU Accept messages

- Send the list of supported UE Usage Types to RAN nodes in Iu/Gb setup. 
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