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1. Introduction
This paper presents overview of DECOR functionalities and summarizes the RAN3 specification impact. 
2. DECOR overview 

DECOR is a mechanism that allows an operator to assign a dedicated MME for a specific UE or a specific service. The following figure 1 illustrates the behaviour of DECOR. Basic behaviour for Dedicated CN (DCN) selection is summarized as follows:

Step1: 
Selection of a Dedicated CN (DCN) is based on optional subscription information, i.e., UE Usage Type. HSS or old MME provides UE Usage Type of a UE to the (first) MME. 

Step2:
The MME may be configured with a mapping of UE Usage Type and DCN. If MME has such configuration, the MME receiving a UE Usage Type serving MME/SGSN selects a dedicated MME/SGSN for the concerning UE according to the mapping. For MME, the MMEGI(s) identifies a DCN within the PLMN. (For SGSNs, a group identifier(s) identifies a DCN within the PLMN.)

MME triggers the UE CN re-selection by commencing the NAS message re-routing procedure as defined in 23.401 section 5.19.1, including the original NAS message and Dedicated MME routing information (i.e., MMEGI)

Step 3: 
The eNB receiving the NAS message redirection request message sends the original NAS message to the DCN based on the received MME’s MMEGI. In this message the eNB includes the target MME’s MMEGI.
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(*1) “Identification Request/Response” is the messages used for Attach procedure. “Context Request/Response” is the message used for TAU procedure.
Figure 1: DECOR behaviour
3. Impact of DECOR to RAN3 specifications

3.1 
Impact to NNSF
In today’s NNSF, the association of UE’s MME is determine based on (1) S-TMSI (during service request) or (2) on GUMMEI and selected PLMN (at attach or TAU in no-registered TA) 

With DECOR mechanism, the eNB performs NNSF after receiving the NAS MESSAGE REROUTE message from the first MME based on MMEGI information included within the message. The eNB will then determine/choose one MME from the MME Group indicated in the MMEGI. The selection of one MME from the dedicated MME Group may be done as in the legacy behaviour (i.e., implementation specific way).
Proposal 1:

Confirm that for DÉCOR function, the NNSF needs to be enhanced such that the eNB uses MMEGI for selection of dedicated MME.
3.2
Modelling of NAS Message Redirection/Rerouting procedure
1. Procedure modelling (existing vs. new) and necessary IEs
Although 23.401 describes NAS Message Redirection procedure as a class 2 procedure, it is understood that the description in 23.401 is a general stage 2 agreement (i.e., SA2 did not decide the exact modelling of the procedure), and therefore RAN3 needs to discuss and confirm the modelling of the procedure. The following are alternatives on how this procedure can be defined in stage 3:

Alt. 1: Define this procedure as part of existing procedure, i.e., DL NAS Transport. 
Alt. 2: Define this procedure as a new procedure
Let us try to compare alt.1 and alt.2 from view point of necessary IEs within the message. The following table listed up the IEs defined for DOWNLIK NAS TRANSPORT message. We can see that mandatory presence is set for IEs MME UE S1AP ID, eNB UE S1AP ID and NAS-PDU.

Table 1: IEs in DOWNLINK NAS TRANSPORT message

	IEs
	Remarks

	Message Type
	Mandatory

	MME UE S1AP ID
	Mandatory

	eNB UE S1AP ID
	Mandatory

	NAS-PDU
	Mandatory

	Handover Restriction List
	Optional

	Subscriber Profile ID for RAT/Frequency priority
	Optional

	SRVCC Operation Possible
	Optional


MME S1AP ID IE
Considering that this message main purpose is to redirect NAS message in INITIAL UE MESSAGE from first (new) MME to second (new) MME before UE associated S1 connection is established with the first (new) MME, actually there is no need for the first (new) MME and the eNB to establish UE associated S1 connection. Therefore, first (new) MME does not necessarily need to assign MME UE S1AP ID. 
With alt.1, the MME UE S1AP ID is a mandatory IE and therefore has to be set. Setting this IE will necessitate eNB to assign different eNB UE S1AP ID to be included in the INITIAL UE MESSAGE which is redirected/ sent to the second (new) MME. With alt.2, the procedure can be defined such that there is no need for MME to assign S1AP ID for this redirection purpose. 
IE for Indication to redirect Initial UE Message
The main purpose of DOWNLINK NAS TRANSPORT message is to enable MME to send NAS PDU to UE transparently via eNB. In alt.1, a new IE is needed so that eNB understand that the NAS PDU included in the message is not to be sent to UE but instead is to be sent to another MME. In alt.2 this indication is realized by defining a dedicated message for it, i.e., NAS MESSAGE REDIRECTION REQUEST. For this aspect, there is no significant difference between alt. 1 and alt.2. However, from specification perspective, defining new procedure (alt.2) may be cleaner and easier to understand the purpose of the procedure, instead of enhancing (re-defining) the purpose of an existing procedure (alt.1).

 MME routing information IE

This routing information is MMEGI for LTE case. The addition of this IE is necessary regardless whether alt.1 or alt.2 is adopted.
The following table 2a and 2b summarize the necessary IEs in the concerning message of alt. 1 and alt.2, respectively.

Table 2a: Necessary IEs for alt.1 (DOWNLINK NAS TRANSPORT is used)

	IEs
	Remarks

	Message Type
	Mandatory

	MME UE S1AP ID
	Mandatory

	eNB UE S1AP ID
	Mandatory

	NAS-PDU
	Mandatory.
NAS PDU included in the Initial UE Message is set here.

	Handover Restriction List
	Optional. Not needed for DÉCOR function.

	Subscriber Profile ID for RAT/Frequency priority
	Optional. Not needed for DÉCOR function.

	SRVCC Operation Possible
	Optional. Not needed for DÉCOR function.

	Reroute Indication

· MMEGI (included)
	New IE.
To indicate the dedicated MME Group.


Table 2b: Necessary IEs for alt.2 (new message (NAS MESSAGE REROUTE) is used)
	IEs
	Remarks

	Message Type
	Mandatory

	eNB UE S1AP ID
	Mandatory. 
S1AP ID included in the Initial UE Message is set.

	NAS-PDU
	Mandatory.

NAS PDU previously sent in Initial UE Message

	MMEGI
	Mandatory.
To indicate MME Group associated to the concerning UE Usage Type. eNB select one MME within this MME Group for the concerning UE.


In addition to this, there is a proposal in SA2 to send the UE Usage Type information to the dedicated MME, but there is no decision yet. If the proposal agreed, then RAN3 should discuss how to transport information which is a UE subscription information (e.g., define in S1AP level or define a transparent container).
From the analysis above, we think that defining new procedure (class 2) for redirection of NAS message is beneficial especially in terms of  eNB S1AP ID management and definition/ purpose of the procedure.
Proposal 2: 

Define a new S1AP procedure to support NAS message rerouting for DECOR.
2. Procedure class and Failure Case

The procedure described in 23.401 is a class 2 procedure (one way message from MME to eNB, without response message). This is because SA2 assumed that there is no need for response message from the eNB. Let us analyse the behaviour (and possible failure case): 
· Before the redirected NAS message is sent:

The eNB checks whether there are valid nodes identified by the MMEGI. Here, “valid node” means MME within the group indicated in MMEGI that has a “live” S1 connection with eNB. If there is no valid MME, the eNB may select the default MME to send the NAS PDU or select the MME from which the rerouted message was received.

(TS 23.401 section 5.19.1)

“If no valid MME/SGSN is available within the set of valid nodes identified by MMEGI or Null-NRI/SGSN Group ID, the RAN node selects an MME/SGSN from the default DCN or selects the MME/SGSN that sent the Reroute Request, based on operator configuration.”
With this behaviour, the MME does not need to receive verification from the eNB of whether eNB can or cannot reroute the message.
· After the redirected NAS message is sent:

If the dedicated MME, to which the eNB re-routed the NAS message, turns out to be out of order or cannot accept the NAS procedure, the failure procedure is done as in the legacy procedure. (E.g., in S1 I/F layer, the eNB release UE Context or Reset if the timer for waiting Initial Context Setup procedure expires, in NAS layer, UE or MME performs NAS message re-transmission or NAS re-attach, etc.)

From the analysis above, there is no need for MME to understand whether the eNB is able/not able to reroute the message. In other word, the procedure for rerouting message can be defined as class 2 procedure.
Proposal 3:
The new S1AP procedure to support NAS message rerouting is defined as a class 2 procedure with additional IEs as indicated in the table 2b.
3.3
Impact to Initial UE Message

According to [2] additional IE, i.e., MMEGI of the dedicated MME, needs to be added in the re-routed INITIAL UE MESSAGE. Table 2 summarizes the necessary new IE in INITIAL UE MESSAGE if the message is sent to a dedicated MME as a result of NAS message rerouting. As indicated in [2] below, if MMEGI is included in in INITIAL UE MESSAGE, the MME will understand that this message is a rerouted message, and the MME receiving this message is not allowed to perform another rerouting request.
Excerpt from [2] section 5.19.1
3.
Dependent on RAT, the eNodeB/RNC sends the Initial UE message to the selected MME/SGSN or the BSC sends the UL-Unitdata message to the selected SGSN. The initial UE message/UL-Unitdata message includes the NAS Request message and 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.

Table 2: Necessary IEs for INITIAL UE MESSAGE

	IEs
	Remarks

	Message Type
	Mandatory

	eNB UE S1AP ID
	Mandatory

	NAS-PDU
	Mandatory

For DECOR rerouting, the NAS PDU sent in the previous INITIAL UE MESSAGE is set here.

	TAI
	Mandatory

	E-UTRAN CGI
	Mandatory

	RRC Establishment Cause
	Mandatory

	S-TMSI
	Optional

	CSG Id
	Optional

	GUMMEI
	Optional

	Cell Access Mode
	Optional

	GW Transport Layer Address
	Optional

	Relay Node Indicator
	Optional

	GUMMEI Type
	Optional

	Tunnel Information for BBF
	Optional

	SIPTO L-GW Transport Layer Address
	Optional

	LHN ID
	Optional

	MMEGI
	New IE.

Optional.

This IE indicates that this is INITIAL UE MESSAGE includes a rerouted NAS message.


Proposal 4: 
MMEGI IE is added to INITIAL UE MESSAGE if the message is sent after the eNB receive NAS MESSAGE REROUTE from MME.
4. Summary and Proposal

This document presented the overview of DÉCOR function and discussed the necessary changes in RAN3 specifications. From the above discussion and analysis the following were proposed.

Proposal 1:

 It is proposed to confirm that as part of NNSF, the eNB uses MMEGI for selection of dedicated MME.
Proposal 2: 

It is proposed to define a new S1AP procedure to support NAS message rerouting in DÉCOR.

Proposal 3:
The new S1AP procedure to support NAS message rerouting is defined as a class 2 procedure with additional IEs as indicated in the table 2b.

Proposal 4: 
MMEGI IE is added to INITIAL UE MESSAGE if the message is sent after the eNB receive NAS MESSAGE REROUTE from MME.
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