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Abstract of the contribution: This P-CR proposes solutions for enhanced dedicated core network selection. 
1. Introduction

As per the R14 SID of FS_eDecor , “The objective with the study is to enhance the following aspect of the Dedicated Core Networks feature:

· Improve DCN selection mechanism by providing assistance information from the UE.
This assistance information complements the Rel-13 DECOR mechanism. This can reduce the signalling required to register to and maintain a DCN. It can also improve isolation between dedicated core networks since there is no need for redirecting between different DCNs. The updated selection mechanism impacts the UE and RAN but the provisioning of the assistance information may impact the CN. It is advantageous if the solution works when the UE change PLMN.”
To meet the objective, one solution is for the UE to provide UE Usage Type to the RAN node, and the RAN node selects the DCN according to the UE Usage Type. However, UE Usage Type is more related to UE subscription / application, as the RAN node in UMTS/LTE is generally subscription / application – unaware, it may not be appropriate for the RAN node to use the UE Usage Type for DCN selection.
So instead of UE Usage Type, DCN Type is proposed which identifies the type of DCN serving specific UE Usage Type(s) and used for DCN selection by the RAN node. The DCN Type as part of DCN information is indicated by the CN to the RAN node, and then forwarded to the UE; and the UE selects the DCN type which matches the UE Usage Type, and provides the DCN type to the RAN node for DCN selection.
A further thought is that the operator may deploy more than one DCN of the same DCN Type, e.g. to provide the specific DCN service for different areas, or to be used for different purpose (e.g. DCN1 for commercial deployment, DCN2 for pre-commercial trial). Therefore, DCN ID and DCN Priority are introduced to further identify the DCN, esp. to differentiate the DCNs with the same DCN Type. The DCN ID, corresponding to the MMEGI or SGSN Group ID of the DCN, and the DCN Priority are indicated by the CN to the RAN node, and forwarded by the RAN node to the UE together with the DCN type. The UE selects the DCN type which matches the UE Usage Type, and if there are more than one DCN of the selected DCN Type, the UE further selects the DCN with the highest DCN priority among the DCNs of the selected DCN Type, and indicate the DCN ID of the selected DCN to the RAN node to assist DCN selection.  
Whether the DCN Type or the DCN ID is provided by the UE to the RAN node depends on the operator’s DCN deployment scheme. With DCN ID defined, more flexibility can be achieved by the operator in DCN planning and deployment. And it helps to hide the network topology by provisioning DCN ID to the UE instead of the MMEGI or SGSN Group ID.

The detailed procedures of the proposed solution are further illustrated in the following Change part.
2. 
Proposal

It is proposed to capture the following solutions in the TR.

>>>Start Changes<<<
x
Solutions
x.y
Solution #: UE assisted DCN selection
x.y.1
Description

In this solution, the UE provides DCN type or DCN ID to the RAN node to assist DCN selection. The two alternatives (provision of DCN type or DCN ID) are described as follows:
· Alternative 1: The CN node (MME or SGSN) provisions the DCN information (including, for each DCN, the DCN Type and MMEGI or SGSN Group ID) to the RAN node, and then the RAN node forwards the DCN information (including DCN Type for each DCN) to the UE. The UE selects the DCN type which matches the UE Usage Type, and provides the DCN type to the RAN node for DCN selection. Here, DCN Type is introduced to identify the type of DCN which serves specific UE Usage Type(s).
· Alternative 2: The operator may deploy more than one DCN of the same DCN Type, e.g. to provide the specific DCN service for different areas, or to be used for different purpose (e.g. DCN1 for commercial launch, DCN2 for pre-commercial trial). In this case, the DCN information (including, for each DCN, the DCN ID, DCN Type, DCN priority, and MMEGI or SGSN Group ID), is provisioned by the CN to the RAN node, and then the RAN node forwards the DCN information (including, for each DCN, the DCN ID, DCN Type and DCN priority) to the UE. The UE selects the DCN type which matches the UE Usage Type, and if there are more than one DCN of the selected DCN Type, the UE selects the DCN with the highest DCN priority among the DCNs of the selected DCN Type, and indicate the DCN ID of the selected DCN to the RAN node to assist DCN selection. Here, DCN ID and DCN Priority are introduced to further identify one DCN, esp. to differentiate the DCNs with the same DCN Type.
Whether to use Alternative 1 or Alternative 2 depends on the operator’s DCN deployment scheme. Alternative 1 is more simple, while in Alternative 2, with DCN ID defined, more flexibility can be achieved by the operator in DCN planning and deployment. Here it helps to hide the network topology by provisioning DCN ID to the UE instead of the MMEGI or SGSN Group ID.

x.y.1.1
Alternative 1
The following figure shows the procedure of Alternative 1, which can be used for DCN selection during Attach, TAU and RAU procedures.

[image: image1.emf]UE

RAN Node MME/SGSN

5. RRC Connection Setup Complete 

(NAS message, DCNType, ...)

6. NNSF

7. NAS message

HSS

8. Continue with the standard NASprocedures

4. DCN Selection

2. RRC Connection Request(DCN selection supported)

3. RRC Connection Setup (DCN Information (DCN Type for each DCN))

1. DCN Information (for each DCN: DCN Type, MMEGI/SGSN Group ID)


Figure x.y.1.1-1: UE assisted DCN selection – Alternative 1
1. The MME (or SGSN) sends to the RAN node the DCN information, which as shown in Table x.y.1.1-1 includes the DCN Type and MMEGI (or, SGSN Group ID), for each DCN.

NOTE: Which message(s) is/are used to send the DCN information to the RAN node is decided by Stage 3.
2. The UE sends a RRC Connection Request to the RAN Node. The RRC Connection Request may contain an UE DCN selection capability indication.
3. The RAN node sends the DCN information, which as shown in Table x.y.1.1-2 includes the DCN Type for each DCN, to the UE in RRC Connection Setup message.

4. Based on the received DCN information, the UE selects a DCN with a DCN Type which matches the UE Usage Type. If the UE finds no DCN Type which matches the UE Usage Type, the UE may select another RAN Node to re-initiate this procedure (i.e. start from step 2).
Editor’s Note: It is FFS whether the UE Usage type parameter is stored in the USIM or configured in the device.
5. The UE provides the DCN Type of the selected DCN, together with a NAS message, in a RRC Connection Setup Complete message to the RAN Node.

NOTE: The NAS message can be an Attach Request, TAU Request or RAU Request.
6. The RAN node's NNSF selects the MMEGI or SGSN Group ID which corresponds to the DCN Type provided by the UE, and further a MME/SGSN based on the MMEGI or SGSN Group ID.       

7. The RAN node sends the NAS message to the selected MME/SGSN.

8. Completion of the NAS procedure triggered by the NAS message.

Table x.y.1.1-1 DCN information provided by the MME/SGSN and stored in the RAN node

	Field
	Description
	E-UTRAN
	UTRAN/
GERAN

	For each DCN:

	DCN Type
	Indicates the type of the Dedicated Core Network serving the UEs of specific usage type(s) 
	X
	X

	MMEGI
	MME Group ID of the DCN 
	X
	

	SGSN Group ID 
	SGSN Group ID of the DCN
	
	X


Table x.y.1.1-2 DCN information provided by the RAN node to the UE

	Field
	Description
	E-UTRAN
	UTRAN/
GERAN

	For each DCN:

	DCN Type
	Indicates the type of the Dedicated Core Network serving the UEs of specific usage type(s) 
	X
	X


x.y.1.1a
Alternative 1a
The following figure shows the procedure of Alternative 1a, which can be used for DCN selection during Attach, TAU and RAU procedures. Different from Alternative 1 where the RRC Connection Request carries the DCN Type for each DCN to the UE, in Alternative 1a the DCN Type for each DCN is carried in the system information broadcast instead.
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Figure x.y.1.1a-1 UE assisted DCN selection – Alternative 1a
1. The MME (or SGSN) sends to the RAN node the DCN information, which as shown in Table x.y.1.1-1 includes the DCN Type and MMEGI (or, SGSN Group ID) for each DCN.

NOTE: Which message(s) is/are used to send the DCN information to the RAN node is decided by Stage 3.
2. The UE receives the DCN information, which as shown in Table x.y.1.1-2 includes the DCN Type for each DCN, in the system information broadcast from the RAN Node. 

3. Based on the received DCN information, the UE selects a DCN with a DCN Type which matches the UE Usage Type. The UE may first select a PLMN using standard PLMN selection procedures, and then select a DCN Type which is supported by the PLMN and matches the UE Usage Type; or, the UE may take into account of the DCN Type when performing PLMN selection, i.e., following the DCN Type selection, select a PLMN which supports the selected DCN Type.
4. The UE sends a RRC Connection Request to the RAN Node. 
5. The RAN node responds to the UE with a RRC Connection Setup message 

6. The UE provides the DCN Type of the selected DCN, together with a NAS message, in a RRC Connection Setup Complete message to the RAN Node.

NOTE: The NAS message can be an Attach Request, TAU Request or RAU Request.
7. The RAN node's NNSF selects the MMEGI or SGSN Group ID which corresponds to the DCN Type provided by the UE, and further a MME/SGSN based on the MMEGI or SGSN Group ID. 

8. The RAN node sends the NAS message to the selected MME/SGSN.

9. Completion of the NAS procedure triggered by the NAS message.
x.y.1.2
Alternative 2
The following figure shows the procedure of Alternative 2, which can be used for DCN selection during Attach, TAU and RAU procedures. 
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Figure x.y.1.2-1 UE assisted DCN selection – Alternative 2
1. The MME (or SGSN) sends to the RAN node the DCN information, which as shown in Table x.y.1.2-1 includes the DCN ID, DCN Type, DCN priority and MMEGI (or, SGSN Group ID), for each DCN.
NOTE: Which message(s) is/are used to send the DCN information to the RAN node is decided by Stage 3.
2. The UE sends a RRC Connection Request to the RAN Node. The RRC Connection Request may contain an UE DCN selection capability indication.
3. The RAN node sends the DCN information, which as shown in Table x.y.1.2-2 includes the DCN ID, DCN Type and DCN priority for each DCN, to the UE in RRC Connection Setup message.
4. Based on the received DCN information, the UE selects a DCN with a DCN Type which matches the UE Usage Type. Here, 

  1) If only one DCN ID with the matched DCN Type is received, the UE selects the DCN identified by the only DCN ID.
  2) If more than one DCN ID with the matched DCN Type is received, the UE selects the DCN identified by the DCN ID of the highest priority with the matched DCN Type.
If the UE finds no DCN Type which matches the UE Usage Type, the UE may select another RAN Node to re-initiate this procedure (i.e. start from step 2).

5. The UE provides the DCN ID of the selected DCN, together with a NAS message, in a RRC Connection Setup Complete message to the RAN Node.
NOTE: The NAS message can be an Attach Request, TAU Request or RAU Request.
6. The RAN node's NNSF selects the MMEGI or SGSN Group ID which corresponds to the DCN ID provided by the UE, and further a MME/SGSN based on the MMEGI or SGSN Group ID. 
7. The RAN node sends the NAS message to the selected MME/SGSN.
8. Completion of the NAS procedure triggered by the NAS message.
Table x.y.1.2-1 DCN information provided by the MME/SGSN and stored in the RAN node

	Field
	Description
	E-UTRAN
	UTRAN/
GERAN

	For each DCN:

	DCN ID
	The ID of the Dedicated Core Network
	X
	X

	DCN Type
	Indicates the type of the Dedicated Core Network serving the UEs of specific usage type(s) 
	X
	X

	DCN priority
	The priority of the Dedicated Core Network, used when multiple DCN having the same DCN type
	X
	X

	MMEGI
	MME Group ID of the DCN 
	X
	

	SGSN Group ID 
	SGSN Group ID of the DCN
	
	X


Table x.y.1.2-2 DCN information provided by the RAN node to the UE

	Field
	Description
	E-UTRAN
	UTRAN/
GERAN

	For each DCN:

	DCN ID
	The ID of the Dedicated Core Network
	X
	X

	DCN Type
	Indicates the type of the Dedicated Core Network serving the UEs of specific usage type(s) 
	X
	X

	DCN priority
	The priority of the Dedicated Core Network, used when multiple DCN having the same DCN type
	X
	X


x.y.1.2a
Alternative 2a
The following figure shows the procedure of Alternative 2a, which can be used for DCN selection during Attach, TAU and RAU procedures. Different from Alternative 2 where the RRC Connection Request carries the DCN ID, DCN Type and DCN priority for each DCN to the UE, in Alternative 2a the DCN ID, DCN Type and DCN priority for each DCN is carried in the system information broadcast instead.

[image: image4.emf]UE

RAN Node MME/SGSN

6. RRC Connection Setup Complete (PLMN ID, DCNID, ...)

7. NNSF

8. NAS message

HSS

9. Continue with the standard NASprocedures

2. System Information (DCN Information(for each DCN: DCN ID, DCN Type, DCN priority ))

1. DCN Information (for each DCN: DCN ID, DCN Type, DCN priority,  MMEGI/SGSN Group ID)

3. DCN Selection

4. RRC Connection Request

5. RRC Connection Setup


Figure x.y.1.2a-1 UE assisted DCN selection – Alternative 2a
1. The MME (or SGSN) sends to the RAN node the DCN information, which as shown in Table x.y.1.2-1 includes the DCN ID, DCN Type, DCN priority and MMEGI (or, SGSN Group ID), for each DCN.

NOTE: Which message(s) is/are used to send the DCN information to the RAN node is decided by Stage 3.
2. The UE receives the DCN information, which as shown in Table x.y.1.2-2 includes the DCN ID, DCN Type and DCN priority for each DCN, in the system information broadcast from the RAN Node. 

3. Based on the received DCN information, the UE selects a DCN with a DCN Type which matches the UE Usage Type. Here, 

  1) If only one DCN ID with the matched DCN Type is received, the UE selects the DCN identified by the only DCN ID.

  2) If more than one DCN ID with the matched DCN Type is received, the UE selects the DCN identified by the DCN ID of the highest priority with the matched DCN Type.
The UE may first select a PLMN using standard PLMN selection procedures, and then select a DCN Type which is supported by the PLMN and matches the UE Usage Type; or, the UE may take into account of the DCN Type when performing PLMN selection, i.e., following the DCN Type selection, select a PLMN which supports the selected DCN Type.
4. The UE sends a RRC Connection Request to the RAN Node. 
5. The RAN node responds to the UE with a RRC Connection Setup message 

6. The UE provides the DCN ID of the selected DCN, together with a NAS message, in a RRC Connection Setup Complete message to the RAN Node.

NOTE: The NAS message can be an Attach Request, TAU Request or RAU Request.
7. The RAN node's NNSF selects the MMEGI or SGSN Group ID which corresponds to the DCN ID provided by the UE, and further a MME/SGSN based on the MMEGI or SGSN Group ID. 

8. The RAN node sends the NAS message to the selected MME/SGSN.

9. Completion of the NAS procedure triggered by the NAS message.

x.y.2
Impacts on existing nodes and functionality
Editor's Note:
Capture impacts on existing 3GPP nodes and Functional elements (e.g. UE, MME, eNB, S-GW, P-GW etc.).

UE:

-
Select DCN Type or DCN ID based on DCN information and UE Usage Type, and provide the selected DCN Type or DCN ID to the RAN node.
RAN Node: 
-
Receive the DCN Information from the CN Node and provide (part of) the DCN Information to the UE;
-
Select the DCN based on the DCN Type or DCN ID provided by the UE and the stored received DCN information from the CN node.
MME/SGSN: 
-
Provision of DCN Information to the RAN Node.
x.y.3
Solution Evaluation

Editor's Note:
Use this section for evaluation at solution level. 
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