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1
Introduction
The Work Item on “Dedicated Core Networks” was agreed at RAN#68 (RP-151048). The purpose of this WI is to enable the possibility for an operator to deploy separate dedicated core networks to support certain groups of devices/customers, both existing and future based on UE subscription information. The objective for the RAN3 WI is to specify the necessary changes in stage-2 and stage-3 RAN specifications based on the agreements in SA2. 

According to the timeline in the WID, the plan is to agree a 36.300 CR at RAN3#89.

2
Redirection procedure described in 23.401
Solution 1: Redirection after Update Location Procedure (subclause 5.2.1.1.1.2.1) has been agreed in TR 23.707 [1], and implemented in 23.401 [2]:
When DCNs are used, these steps are used to reroute a NAS message (and thereby a UE) from one CN node to another CN node during Attach, TAU or RAU procedure. These steps are also used by the MME/SGSN or HSS initiated Dedicated Core Network Reselection procedure in clause 5.19.3.
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Figure 5.19.1-1: NAS Message Redirection Procedure
The procedure is started when a first new MME/SGSN decides to move the handling of an Attach Request, TAU Request or RAU Request to another CN node.

1.
The first new MME/SGSN sends a Reroute NAS Message Request (original RAN message, reroute parameters, Additional GUTI/P-TMSI) to the RAN Node. The reroute parameter is a MMEGI (for E-UTRAN) or Null-NRI/SGSN Group ID (for UTRAN/GERAN) corresponding to the DCN that corresponds to the UE Usage Type. A UE provided Additional GUTI/P-TMSI (if available) from the NAS Request message is included. The MME may determine the MMEGI or Null-NRI/SGSN Group ID corresponding to the DCN using DNS procedures. The original RAN message is the complete PDU received from the RAN which contains the original NAS Request message and all RAN IEs.

2.
The RAN node's NNSF 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. If Additional GUTI/P-TMSI identifies an MME/SGSN within the set of valid nodes identified by MMEGI or Null-NRI/SGSN Group ID, it should be the selected node. Otherwise a valid CN node corresponding to the MMEGI or Null-NRI/SGSN Group ID will be selected. 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. The MME/SGSN is selected from the network corresponding to the selected CN operator.

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.
3
Analyze of redirection functionality impact

3.1
Procedure type

Looking at the 23.401 [2] the redirection procedure is described as a class 2 procedure, so SA2 has not seen any need for a reply message back to the MME that initiated the redirection procedure. 

The intention with the redirection procedure is to instruct the eNB to trigger a new Initial UE Message procedure to a different MME. The only potential need for a reply message on protocol level appears to be in non-successful cases, but this can be handled by criticality information (if needed). 
Proposal 1: It is proposed to realise the new redirection functionality with a class 2 procedure.

3.2
New message or reuse existing message

The new “Reroute NAS Message Request” could either be implemented as a new class 2 procedure or by modifying an existing S1 class 2 procedure. 

The most likely existing message that could be modified for this purpose appears be the DOWNLIK NAS TRANSPORT message that already can carry a NAS-PDU. The current purpose with this procedure is however to enable MME to send NAS PDUs transparently to the UE via eNB, and changing the purpose of the procedure would impact existing implementations. 
It could also be noted that MME UE S1AP ID IE is mandatory in the DOWNLIK NAS TRANSPORT message so the MME would have to allocate a MME UE S1AP ID just to fulfil the protocol, despite the fact that the MME is about to redirect the UE to another MME. 
Proposal 2: It is proposed to introduce the new DCN Redirect procedure.

3.3
Procedure criticality

Assuming that a new class 2 procedure will be defined, one additional procedural aspect that should be discussed is the procedure criticality. 
If the procedure criticality is defined as ignore, then an eNB that has not implemented the functionality would just silently ignore the procedure. If the procedure criticality is defined as reject, then an eNB that has not implemented the functionality would inform the MME that the procedure is not supported, and this would allow MME implementations to detect and learn about eNB’s that don’t support the functionality. 
Proposal 3: It is proposed to discuss and decide on the procedure criticality.

3.4
Initial UE message
The following is stated in 23.401 [2]:

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.

The current INITIAL UE MESSAGE contains an optional GUMMEI IE that includes the MME Group ID, since the inclusion of the MMEGI is supposed to be an indication the INITIAL UE MESSAGE is a rerouted message, it is proposed to add a new optional MME Group ID IE on the message level. 
Proposal 4: It is proposed to add a new optional MME Group ID IE on the message level of the INITIAL UE MESSAGE.

4
Proposals
It is proposed to agree the following proposals:

Proposal 1: It is proposed to realise the new redirection functionality with a class 2 procedure.

Proposal 2: It is proposed to introduce the new DCN Redirect procedure.

Proposal 3: It is proposed to discuss and decide on the procedure criticality.

Proposal 4: It is proposed to add a new optional MME Group ID IE on the message level of the INITIAL UE MESSAGE.

It is also proposed to agree the 36.300 CR [3] that introduce a description of the new DCN Redirect procedure in stage 2.
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