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Abstract of the contribution: This contribution discusses issues in some solution #1 basic principles and proposes an evaluation clause. 
Discussion
Solution#1 is based on a "DCN Selection Assistance parameter", which is a concept shared by the UE, the RAN and the MME/SGSN. The use of DCN Selection Assistance parameter is described as being stored in the UE per PLMN: "A DCN Selection Assistance parameter is stored in the UE per PLMN ID. The same DCN Selection Assistance parameter can be used for multiple PLMN IDs based on the NAS Equivalent PLMNs list provided to the UE". 
eDECOR aims at reducing the re-routing from an DCN to another at minimum but, in this solution, there are several cases which will result in re-routing, e.g. when a UE is roaming in a PLMN that is not an equivalent PLMN of the RPLMN.
In fact, the issue of using DCN Selection Assistance parameter is that it cannot be "universal" as it may change from a PLMN to another. 
· This implies a close coordination between operators because the DCN Selection Assistance parameter may be different for the same UE in different PLMNs e.g. the same UE Usage Type may correspond to DCN Type A in PLMN-X and to DCN Type B in PLMN-Y. 
· This requires PLMN-X to send the corresponding DCN Type of PLMN-Y by anticipation, implying PLMN-Y to provide (and update) PLMN-X with the mapping between the UE's UE Usage Types and the PLMN-Y corresponding DCN Types.
· This translation cannot be done for all PLMNs the HPLMN has roaming agreements with.
How to resolve this issue?
a)
Standardising the mapping between UE Usage Type and DCN Selection Assistance parameter values


The advantage is that DCN Selection Assistance parameter would be usable in all the PLMNs in roaming, non-roaming and network sharing cases without any coordination between PLMNs. 

However, it wouldn't work if e.g. PLMN-X has 3 DCNs while PLMN-Y has only 2 DCN Types. Also, TS 23.401 states that the mapping cannot be static: "The serving network selects the DCN based on the operator configured (UE Usage Type to DCN) mapping, other locally configured operator's policies and the UE related context information available at the serving network, e.g. information about roaming."

b)
Replacing "DCN Selection Assistance parameter per PLMN" by "UE Usage Type" provided by the CN

For subscribers configured for roaming, standardized UE Usage Type is used, so the advantage is that standardized UE Usage Type is already "universal" i.e. the same for all the PLMNs in roaming, non-roaming and network sharing cases. It does not require any coordination between PLMNs. This does not preclude subscribers not configured for roaming, to use proprietary UE Usage Type in the HPLMN. 

Conclusion 2: Using DCN Selection Assistance parameter provided by the CN requires a heavy coordination between PLMN-X and PLMN-Y: PLMN-Y needs to provide (and update) PLMN-X with the mapping between the UE's UE Usage Types and the PLMN-Y corresponding DCN Types. This cannot be done for all PLMNs having roaming agreements with the HPLMN.
Solution#1 also includes a "Default DCN Selection Assistance parameter" which is pre-configured into the UE e.g. in the USIM. There is the following editor's note with regards to that default parameter:

Editor’s Note: It is FFS if there is a Default DCN Selection Assistance parameter that can be used for all PLMNs or if there is a Default DCN Selection Assistance parameter per PLMN.
That pre-configured parameter is intended to further reduce the re-routing occurrences, but that "Default DCN Selection Assistance parameter" does not help at all. Indeed, the "DCN Selection Assistance parameter" is derived from the UE Usage Type received from the HSS and other information (such as local MME/PLMN policy) as specified in Rel-13 DECOR. This means that the "Default DCN Selection Assistance parameter" will result in re-routing occurrences when the local MME/PLMN mapping is different from the "default" mapping of the HPLMN, i.e.: 
1- At first move between operators sharing the same RAN, if e.g. they did not deployed the same DCNs. For that use case, a "Default DCN Selection Assistance parameter" per PLMN is required, which implies coordination between the operators. 
2- At attach in roaming cases. One could say that we could define a "Default DCN Selection Assistance parameter" per PLMN, but due to the number of PLMNs and to the potential changes in those PLMNs, it is not practically feasible for all PLMNs that have roaming agreements with the HPLMN. Hence, "Default DCN Selection Assistance parameter" does not bring any benefit in roaming case;

3- When UE Usage Type is modified at HSS by the operator. It may be updated in the UE e.g. via SIM Toolkit if in USIM, but it would not be practically possible if there is one "Default DCN Selection Assistance parameter" per PLMN.
a. In roaming cases, at attach if there is no valid "DCN Selection Assistance parameter" for the PLMN;
b. In shared network cases, if the same DCN Selection Assistance parameter is used for multiple PLMN IDs while the operators haven't deployed the same DCNs. This could be solved by having a DCN Selection Assistance parameter per PLMN stored in the UE.
Conclusion 3: the pre-configured "Default DCN Selection Assistance parameter" does not reduce the number of re-routing occurrences in the roaming cases, and brings additional complexity for the HPLMN and equivalent PLMNs while providing no clear benefit. 
Proposal
It is proposed:

· To replace the editor's note by descriptive text stating that one "Default DCN Selection Assistance parameter" for the HPLMN and one per sharing PLMN is pre-configured in the UE, and that Default DCN Assistance parameter does not apply in roaming;

·  Text for the solution#1 evaluation clause;

It is also proposed (in a separate companion paper). 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 is proposed. 

Corresponding following changes are proposed for TR 23.711.
START OF CHANGES
6.1
Solution #1: UE assistance information for selection of EPC DCN

6.1.1
Solution Description

The high-level principle of the solution for selection of a different EPC DCNs is shown in the figure below.


[image: image1.emf] 

Redirection  

Initial selection based on  i nformation from UE and      available in the network    

3GPP  RAN  

3GPP   RAN  

EPC  

HSS  

Internet  

UE  

UE  

Optional (based on RAN Design)  

 

SGi  

Subscribed UE  Usage Type  

 

D CN selection  assistance  parameter  

DCN - 1  

DCN - 2  

DCN - 3  


Figure 6.1.1-1: Solution for Core network selection based on assistance information from UE

The high level principles are as follows:

-
The UE uses two parameters to assist DCN selection:

-
The DCN Selection Assistance parameter which is received from the network and stored per PLMN in the UE. The DCN Selection Assistance parameter is assigned by the operator to a type of DCN the operator is using. It may be a scalar, but the format is stage 3 decision. As an example one DCN Selection Assistance value may e.g. indicate CIoT DCN, whereas another value may indicate MBB DCN, etc. DCN Selection Assistance values are operator/PLMN specific and reflect the different DCNs with specific characteristics and functions that the operator has deployed.

-
The NAS Type parameter is assigned by the UE and reflects which NAS protocol variant the UE uses. The NAS Type is used during DCN selection and serving node selection to ensure that the selected node can respond to the NAS request. An assignment to a serving node that cannot respond to the NAS request could otherwise lead to high network load from UEs performing repetitive attach attempts, especially MTC devices can be very persistent when the network is not responding. The NAS Type may be a scalar, but the format is stage 3 decision. One specific NAS Type value may e.g. indicate the simplified NAS used for NB-IOT, whereas another NAS Type value may indicate the NAS used for EPC MBB, etc. NAS Types are standardized values reflecting the standard and its different NAS protocol variants. 

Note: The solution ensures NAS protocol compliance between NAS protocol used by the UE and the NAS protocol(s) supported by the potential serving node in the selected DCN. 

-
A DCN Selection Assistance parameter is stored in the UE per PLMN ID. In case the same DCNs are deployed in some equivalent PLMNs, the same DCN Selection Assistance parameter can be used for multiple PLMN IDs based on the NAS Equivalent PLMNs list provided to the UE. This simplifies and sending storing duplicated parameters for operators using multiple PLMN IDs e.g. shared network deployments. A NAS Equivalent PLMNs list may span over multiple operator networks depending on the PLMN IDs in the NAS Equivalent PLMNs list. In case NAS Equivalent PLMNs lists are overlapping or if equivalent PLMNs have not deployed the same DCNs, the DCN Selection Assistance parameter may need to be stored differently e.g. per PLMN ID. See 6.1.1.1 for details.

-
A DCN Selection Assistance parameter is stored in the UE per PLMN ID in persistent memory. If there is a DCN Selection Assistance parameter stored in the UE for a PLMN ID, that parameter shall take precedence over the Default DCN Selection Assistance parameter at future attaches to the PLMN. A serving PLMN assigns a DCN Selection Assistance parameter based on the UE Usage Type received from the HSS and other information as specified in Rel-13 DECOR. 

-
Each UE may in addition have a Default DCN Selection Assistance parameter for the HPLMN and one per associated sharing PLMN if any which are pre-configured into the UE e.g. in the USIM. The pre-configured  Default DCN Selection Assistance parameters are used by the UE in HPLMN and associated sharing PLMNs if any when no stored DCN Selection Assistance parameter exists for the specific PLMN the UE is making an initial attach to. The pre-configured Default DCN Selection Assistance parameters do not change except when updated by operator O&M commands.


-
DCN selection with assistance information in the UE is used together with the Rel-13 DECOR function.

-
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), the UE always provides the DCN Selection Assistance parameter and the NAS Type parameter to the RAN. 

-
RAN receives the NAS Type parameter as part of the RRC-signaling. If the network supports the requested NAS Type, RAN continues to process the UE request. If the network does not support the requested NAS Type, RAN rejects the UE request by an indication to the UE. The reject indication causes the UE to not retry the same request.

-
If information based on a native GUTI is present in the RRC-signaling 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 DCN Selection Assistance and NAS Type parameters. The RAN selects an appropriate dedicated core network (e.g. MBB-EPC DCN, CIoT-EPC DCN or other EPC DCN) based on the DCN Selection Assistance parameter and RAN configuration. The network selects a DCN which is compatible with the NAS type parameter indicated by the UE. The RAN forwards the DCN Selection Assistance parameter and NAS Type in RAN signalling to the CN.  

-
When a serving node (e.g. MME) which processes a registration discovers that the UE provided DCN Selection Assistance parameter and the UE Usage Type parameter retrieved from the HSS and mapped to a DCN (according to Rel-13 DÉCOR) does not match, the serving node sends a new DCN Selection Assistance parameter to the UE. Such update may for example occur when the DCN Selection Assistance parameter stored in the UE has become obsolete or when the serving node decides to update the UE with a new PLMN specific (or Equivalent PLMNs list specific) DCN Selection Assistance parameter. 

-
The serving node also provides a new DCN Selection Assistance parameter 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.

NEXT CHANGE
6.1.1.1
Use of DCN Selection Assistance parameter at a registration attempt

A UE which has not yet received a network assigned DCN Selection Assistance parameter associated with the selected PLMN will use the corresponding Default DCN Selection Assistance parameter if any when attempting to register to the selected PLMN.
A UE which has received a network assigned DCN Selection Assistance parameter associated with the selected PLMN will use that as a requested DCN when attempting to register to the selected PLMN. The selected PLMN may be a home PLMN or a visited PLMN. 

Based on the requested DCN (the DCN Selection Assistance parameter received from the UE) the RAN node selects a DCN and a DCN serving node as described in step 3 clause 6.1.1.2. If the RAN node does not support eDECOR then DCN and a DCN serving node is selected as in rel-13 Décor i.e. disregarding the requested DCN from the UE.

As described in TS 23.401 clause 4.3.25.1  “the serving network selects the DCN based on the operator configured (UE Usage Type to DCN) mapping, other locally configured operator's policies and the UE related context information available at the serving network, e.g. information about roaming”. If the derived DCN does not match the selected DCN by the UE a redirection to another DCN may be performed. The finally assigned DCN is sent to the UE as a network assigned DCN Selection Assistance parameter in the NAS Accept message. 

The UE receiving a network assigned DCN Selection Assistance parameter shall associate this parameter with the serving PLMN. The UE shall also associate the network assigned DCN Selection Assistance parameter with all not yet associated PLMNs included in the NAS Equivalent PLMN list if such a list is received as part of the NAS Accept message.

Editor’s Note: It is FFS if the NAS Equivalent PLMN list can be used for associating PLMNs to the network assigned DCN Selection Assistance parameter.

NEXT CHANGE
6.1.2
Impacts on existing nodes

The following nodes are impacted:

- UE

- New DCN Selection Assistance parameter is sent by the UE in the RRC message and the NAS message 

- New NAS Type parameter is sent by the UE in the RRC message and the NAS message.

- Receive and store new DCN Selection Assistance parameter from the network

- Store the set of Default DCN Selection Assistance parameters pre-configured for the HPLMN and for each associated sharing PLMN if any, e.g. in USIM.

- RAN/eNB

- Using new DCN Selection Assistance parameter and NAS Type parameter from the UE in the selection of DCN and serving node.

- The RAN/eNB receives DCN information and supported NAS Types from each core node in the S1 Setup.
- MME

- Receive new DCN Selection Assistance parameter from the UE in Attach/TAU Request messages

- Receive new NAS Type parameter from the eNB in RAN-CN message

- Send new DCN Selection Assistance parameter to the UE in Attach/TAU Accept messages

- Send DCN information and NAS Types to eNB nodes in S1 Setup. 
- Provide (and update) neighbour PLMNs with the MME local mapping between the UE's UE Usage Types and the corresponding DCN Types.
- SGSN

- Receive new DCN Selection Assistance parameter from the UE in Attach/RAU Request messages

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

- Send new DCN Selection Assistance parameter to the UE in Attach/RAU Accept messages

- Send DCN information and NAS Types to RAN nodes in Iu/Gb setup. 

- Provide (and update) neighbour PLMNs with the MME local mapping between the UE's UE Usage Types and the corresponding DCN Types.
NEXT CHANGE
6.1.3
Solution evaluation

Editor's Note:
 Evaluation at solution level. 

Advantages:

· DCN Selection Assistance parameter provided by the CN, maintaining the synchronization between the UE and the CN.
Drawbacks:

· Unlike using "UE Usage Type" using standardized values which avoids re-routing in all the cases, "DCN Selection Assistance parameter" provided by the CN to the UE at Attach Accept and/or TA Update Accept does not avoid re-routing at the move of the UE between PLMNs which are not equivalent;

· Unlike "UE Usage Type" using standardized values, "DCN Selection Assistance parameter" (per PLMN or set of PLMNs) requires heavy coordination between equivalent PLMNs: PLMN-Y needs to provide (and update) PLMN-X with the mapping between the UE's UE Usage Types and the PLMN-Y corresponding DCN Types;

· "DCN Selection Assistance parameter" based solution requires a pre-configured "Default DCN Selection Assistance parameter" in the UE for roaming cases first attach because it is not possible for the HPLMN to provide the UE in advance with the up to date DCN Type of all the PLMNs having roaming agreements with the HPLMN;
· Even when using a pre-configured "Default DCN Selection Assistance parameter" in the UE, there are still re-routing occurrences: 

1-
At attach in roaming cases when not pre-configured for the PLMN the UE is roaming in; 

2-
When UE Usage Type is modified at HSS by the operator. 
3-
When the mapping between UE Usage Types and DCN Types is change by the operator in any PLMN.

The "Default DCN Selection Assistance parameter" may be updated in the UE e.g. via SIM Toolkit if in USIM, but it would not be practically possible due to the high number of PLMNs the UE may roam into and due to the important O&M modifications.

END OF CHANGES
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