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1. Introduction
A work item on dedicated core network was agreed in [1] based on SA2’s agreement. And SA2 has already completed the specification work for Rel-13 feature [2]. This contribution provides the overview on DECOR and the impact on RAN3.
2. Discussion

The NAS message redirection function is needed to redirect the UE to the target DCN e.g. in following scenarios:
-
At initial access to the network if sufficient information is not available for RAN to select a specific DCN, the RAN may select a CN node from the default DCN. A redirection to another DCN may then be required.

-
In the heterogeneous or partial deployment of DCNs, the UEs may first be served by a CN node in the default DCN and then be redirected to a new CN node in the DCN when the UE moves from areas outside of DCN coverage to an area of DCN coverage.

-
The serving DCN may need to change due to the update of UE Usage Type subscription or configuration about the UE Usage Type served by MME/SGSN is changed or after a handover procedure.

Observation 1:  NAS Message Redirection Function is needed.
Based on SA2 agreement, the overall S1 procedures to support NAS Message Redirection function is provided in the Figure 1. The Figure 1 takes S1 interface as an example and the same principle applies to Iu interface.
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Figure 1: NAS Message Redirection Function
1.
The first MME/SGSN decides to perform NAS Message Redirection function for the UE 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.
2.
The first MME/SGSN sends a Reroute NAS Message to RAN node including the original RAN message, MMEGI or Null-NRI/SGSN Group ID (for UTRAN/GERAN), Additional GUTI/P-TMSI.
3. The RAN node performs new NNSF function and selects a new MME/SGSN based on the MMEGI or Null-NRI/SGSN Group ID and possibly also based on an Additional GUTI/P-TMSI
4. 
Dependent on RAT, the eNodeB/RNC sends the Initial UE message to the selected MME/SGSN including the MMEGI or Null-NRI/SGSN Group ID. The MMEGI or Null-NRI/SGSN Group ID indicates that the message is a rerouted message and the second new MME/SGSN shall not reroute the NAS message.
DECOR impact on E-UTRAN
According to above overall procedure the observations on S1 are made:

Observation 2:  A new Reroute NAS Message procedure is introduced to support NAS Message Redirection function.

Observation 3: The MMEGI in the INITIAL UE MESSAGE is needed to indicate the message is a rerouted message.

Regarding with the specific IEs in the REROUTE NAS MESSAGE, the following IEs were agreed in SA2:

-
Original RAN message. The original INITIAL UE MESSAGE should be mandatory in a container and the RAN node can forward the original INITIAL UE MESSAGE directly to the new target MME.

-
MMEGI corresponding to the DCN. This IE is optional and used for the RAN node to select the corresponding DCN.

-
Additional GUTI. The Additional GUTI identifies an MME/SGSN within the set of valid nodes identified by MMEGI.

Observation 4: The Original RAN message, MMEGI, Additional GUTI is needed in the REROUTE NAS MESSAGE.

Based on above observations, to be summarized, the impact on E-UTRAN is provided in the Tabular 1.
Tabular 1. Overall Impact on E-UTRAN
	Functions
	Message
	IEs

	Initial UE Message
	INITIAL UE MESSAGE
	·    MMEGI  (Optional, to indicate that the message is a rerouted message and the second new MME/SGSN shall not reroute the NAS message)

	NAS Message Redirection (new)
	REROUTE NAS MESSAGE (new)
	·    Original RAN message (Mandatory, a container to carry the original INITIAL UE MESSAGE back to RAN node);

·    MMEGI (Optional,  used for the RAN node to select the corresponding DCN)

·   Additional GUTI (Optional,  used for the RAN node to select the corresponding DCN)

	NNSF(An enhanced NNSF for a DCN)
	For DCN, the NNSF is based on a MME Group ID and an optional Additional GUTI.

	MME Load balancing Function
	When DCNs are used, load balancing by eNodeB is only performed between MMEs that belong to the same DCN, i.e. MMEs with the same PLMN and MMEGI value.


Proposal 1: Agree the E-UTRAN impact analysis provided in the Tabular 1.

DECOR impact on UTRAN 

Currently for UMTS, NAS rerouting mechanism was introduced as part of the assignment of CN operator in MOCN configuration already. The mechanism can redirect the RNC to another CN via the direct transfer message with a redirect indication inside. Thus the UTMS can reuse the existing direct transfer message to support NAS message redirection function. And according to SA2’s agreement, a reroute indication with original RAN message, NULL-NRI, additional P-TMSI will be added in the direct transfer message to support DECOR.
Observation 5: Introduce a new IE including original RAN message, NULL-NRI and additional P-TMSI in the Direct Transfer procedure to support NAS message Redirection function.

Based on the overall procedure in the Figure 1, Null-NRI/SGSN Group ID is needed in the Initial UE message to indicate that the message is a rerouted message and the second new SGSN shall not reroute the NAS message again.
Observation 6: The Null-NRI/SGSN Group ID in the INITIAL UE MESSAGE is needed to indicate the message is a rerouted message.

Based on above observations, to be summarized, the impact on UTRAN is provided in the Tabular 2.
Tabular 2. Overall Impact on UTRAN
	Functions
	Message
	IEs

	Initial UE Message
	INITIAL UE MESSAGE
	·   Null-NRI/SGSN Group ID  (Optional, to indicate that the message is a rerouted message and the second new SGSN shall not reroute the NAS message)

	DCN
	DIRECT TRANSFER
	A new IE is needed including:

·    Original NAS message (Mandatory, a container to carry the original NAS PDU back to RAN node);
·    Null-NRI/SGSN Group ID (Optional,  used for the RAN node to select the corresponding DCN)

·   Additional P-TMSI (Optional,  used for the RAN node to select the corresponding DCN)


Proposal 2: Agree the UTRAN impact analysis provided in the Tabular 2.

3. Conclusions
Based on above analysis, the proposals are:
Proposal 1: Agree the E-UTRAN impact analysis provided in the Tabular 1.

Tabular 1. Overall Impact on E-UTRAN

	Functions
	Message
	IEs

	Initial UE Message
	INITIAL UE MESSAGE
	·    MMEGI  (Optional, to indicate that the message is a rerouted message and the second new MME/SGSN shall not reroute the NAS message)

	NAS Message Redirection (new)
	REROUTE NAS MESSAGE (new)
	·    Original RAN message (Mandatory, a container to carry the original INITIAL UE MESSAGE back to RAN node);

·    MMEGI (Optional,  used for the RAN node to select the corresponding DCN)

·   Additional GUTI (Optional,  used for the RAN node to select the corresponding DCN)

	NNSF(An enhanced NNSF for a DCN)
	For DCN, the NNSF is based on a MME Group ID and an optional Additional GUTI.

	MME Load balancing Function
	When DCNs are used, load balancing by eNodeB is only performed between MMEs that belong to the same DCN, i.e. MMEs with the same PLMN and MMEGI value.


The corresponding CRs for E-UTRAN are provided in [3] [4] [5] and [6].
Proposal 2: Agree the UTRAN impact analysis provided in the Tabular 2.

Tabular 2. Overall Impact on UTRAN

	Functions
	Message
	IEs

	Initial UE Message
	INITIAL UE MESSAGE
	·   Null-NRI/SGSN Group ID  (Optional, to indicate that the message is a rerouted message and the second new SGSN shall not reroute the NAS message)

	DCN
	DIRECT TRANSFER
	A new IE is needed including:

·    Original RAN message (Mandatory, a container to carry the original INITIAL UE MESSAGE back to RAN node);

·    Null-NRI/SGSN Group ID (Optional,  used for the RAN node to select the corresponding DCN)

·   Additional P-TMSI (Optional,  used for the RAN node to select the corresponding DCN)


The corresponding CRs for UTRAN are provided in [7] and [8].
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