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1
Introduction
At RAN3#93bis meeting, we proposed to introduce eDECOR in RAN to implement the SA2 requirement, already included in Rel 14 specifications (refer to [1], [2]).

In this paper we further clarify the impact in RAN to introduce the eDECOR functionality.
2
Background
The new Rel 14 eDECOR functionalities introduced including:

· UE assisted DCN selection

· Load balancing over DCNs

· Congestion control per DCN (NAS level)
· DCN-ID change in CN due to re-configuration: using P-TMIS/GUTI Relocation
It is clear from TS 23.401 [1] that only the UE assisted DCN selection and Load balancing over DCNs have RAN impacts. Thus we will only focus on these two items.

3
Discussion

3.1 UE assisted DCN selection in eDECOR
This feature is to reduce the need for DECOR reroute by using an indication (DCN-ID) sent from the UE and used by RAN to select the correct DCN. The DCN-ID shall be assigned to the UE by the serving PLMN and is stored in the UE per PLMN ID. 
In TS 23.401 [1], chapter 4.3.8.3 MME selection function, it says that:

When DCNs are deployed, to maintain a UE in the same DCN when the UE enters a new MME pool area, the eNodeB's NNSF should have configuration that selects, based on the MMEGIs or NRIs of neighbouring pool areas, a connected MME from the same DCN. Alternately, for PLMN wide inter-pool intra-RAT mobility, the operator may divide up the entire MMEGI and NRI value space into non-overlapping sets with each set allocated to a particular DCN. In this case all eNodeBs may be configured with the same MME selection configuration. If UE assisted DCN selection feature is supported and a DCN-ID is provided by the UE, the DCN-ID shall be used in the eNodeB for MME selection to maintain the same DCN when the serving MME is not available.
In TS 23.401 [1], chapter 5.19.2
Attach, TAU and RAU procedure for Dedicated Core Network, it says that:

In the RRC Connection Complete message transferring the NAS Request message, the UE provides the DCN-ID, if available. If the UE has a PLMN specific DCN-ID the UE shall provide this value and if no PLMN specific DCN-ID exist the pre-provisioned default standardized DCN-ID shall be provided, if pre-provisioned in the UE. The RAN node selects a DCN and a serving MME/SGSN within the network of the selected core network operator based on the DCN-ID and configuration in the RAN node. The NAS Request message is sent to the selected node. The DCN-ID is provided by the RAN to the MME/SGSN together with the NAS Request message.
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What should be introduced in RAN are the following:

1. RAN2: DCN-ID is sent by UE in RRC message, RRC Connection Setup Complete to eNB/RNC.
2. RAN3: The RAN node selects a serving MME/SGSN based on the DCN-ID. If a serving CN node (MME/SGSN) corresponding to the UE information UE (e.g. GUTI, NRI, etc.) can be found by the RAN node, the normal node selection shall take precedence over the selection based on DCN-ID.
3. RAN3: The DCN-ID is provided by the RAN to the MME/SGSN in S1AP and RANAP.
3.1.1 Impact on S1AP

The eNB receives the DCN-ID from the UE, and provide the DCN-ID to MME, i.e. in INITIAL UE MESSAGE.
Chapter 9.1.7.1
INITIAL UE MESSAGE

This message is sent by the eNB to transfer the initial layer 3 message to the MME over the S1 interface.

Direction: eNB ( MME
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	ignore

	eNB UE S1AP ID
	M
	
	9.2.3.4
	
	YES
	reject

	NAS-PDU
	M
	
	9.2.3.5
	
	YES
	reject

	TAI
	M
	
	9.2.3.16
	Indicating the Tracking Area from which the UE has sent the NAS message.
	YES
	reject

	E-UTRAN CGI
	M
	
	9.2.1.38
	Indicating the E-UTRAN CGI from which the UE has sent the NAS message.
	YES
	ignore

	RRC Establishment Cause
	M
	
	9.2.1.3a
	
	YES
	ignore

	S-TMSI
	O
	
	9.2.3.6
	
	YES
	reject

	CSG Id
	O
	
	9.2.1.62
	
	YES
	reject

	GUMMEI
	O
	
	9.2.3.9
	
	YES
	reject

	Cell Access Mode
	O
	
	9.2.1.74
	
	YES
	reject

	GW Transport Layer Address
	O
	
	Transport Layer Address 9.2.2.1
	Indicating GW Transport Layer Address if the GW is collocated with eNB.
	YES
	ignore

	Relay Node Indicator
	O
	
	9.2.1.79
	Indicating a relay node.
	YES
	reject

	GUMMEI Type
	O
	
	ENUMERATED (native, mapped, …)
	
	YES
	ignore

	Tunnel Information for BBF
	O
	
	Tunnel Information 9.2.2.3
	Indicating HeNB’s Local IP Address assigned by the broadband access provider, UDP port Number.
	YES
	ignore

	SIPTO L-GW Transport Layer Address
	O
	
	Transport Layer Address 9.2.2.1
	Indicating SIPTO L-GW Transport Layer Address if the SIPTO L-GW is collocated with eNB.
	YES
	ignore

	LHN ID
	O
	
	9.2.1.92
	
	YES
	ignore

	MME Group ID
	O
	
	9.2.3.44
	
	YES
	ignore

	UE Usage Type
	O
	
	INTEGER (0..255)
	
	YES
	ignore

	DCN ID
	O
	
	OCTET STRING (SIZE(2))
	
	YES
	ignore


The DCN-ID is related to CT4 discussion.
Proposal 1: Include DCN ID in INITIAL UE MESSAGE in TS 36.413.
3.1.2 Impact on RANAP
The similar changes are needed for TS 25.413.
Proposal 2: Include DCN ID in INITIAL UE MESSAGE in TS 25.413.
3.2 Load balancing over DCNs in eDECOR

Related to load balancing in eDECOR, it has been agreed that (refer to [1]):
When DCNs are used, load balancing by eNodeB is only performed between MMEs that belong to the same DCN within the same MME pool area, i.e. MMEs with the same PLMN and MMEGI value. When an MME serves multiple DCNs and one DCN is supported by multiple MMEs, in order to achieve load balancing across the MMEs of the same MME pool area supporting the same DCN, each DCN supported by this MME may have its own Weight Factor (Weight Factor per DCN). The Weight Factor per DCN is set according to the capacity of an MME node for a specific DCN relative to other MME nodes’ capacity for that DCN within the same MME pool area. The eNB is provided with per DCN Weight Factors, if any, by the connected MMEs at the set-up of the S1 connection. The DCN Load Balancing functionality permits UEs that are entering into a pool area or being re-directed to an appropriate DCN to be distributed in a manner that achieves load balancing between the CN nodes of the same DCN. The eNodeB may be configured to select MME(s) from a specific CN for UEs configured for low access priority only for the case that no other information and configuration is available for selecting an MME from a specific DCN.
3.2.1 Impact on S1AP

MME shall if support provide for each DCN supported by this MME a Weight Factor (Weight Factor per DCN) during S1 setup. Thus we would need to include this information for the as Served DCNs in S1 SETUP RESPONSE. The ServedDCNs is consisted of DCN ID and Relative DCN Capacity.
MME may provide for each DCN supported by this MME a Weight Factor (Weight Factor per DCN) during configuration update, as the Weight Factor itself may have dynamic element, also in the existing specification, the Relative MME Capacity, which has the similar meaning is sent in this message. We thus consider to include this information in MME CONFIGURATION UPDATE.

Proposal 3: Include ServedDCNs IE in S1 SETUP RESPONSE in TS 36.413.

Proposal 4: Include ServedDCNs IE in MME CONFIGUATION UPDATE in TS 36.413.

3.2.2 Impact on RANAP
When dedicated core networks (DCNs) are used, load balancing by RNC is only performed between SGSNs that belong to the same DCN within the same SGSN pool area. Load balancing may also be performed per DCN in the case of an SGSN serving multiple DCNs when one DCN is supported by multiple SGSNs. The DCN Load Balancing functionality permits UEs that are entering into a pool area and being re-directed to an appropriate DCN to be distributed in a manner that achieves load balancing between the core network nodes of the same DCN within the same SGSN pool area. 
SA2 has concluded that RNC is not involved in load balancing in UTRAN.

3
Proposals
Proposal 1: Include DCN ID in INITIAL UE MESSAGE in TS 36.413.
Proposal 2: Include DCN ID in INITIAL UE MESSAGE in TS 25.413.

Proposal 3: Include ServedDCNs IE in S1 SETUP RESPONSE in TS 36.413.

Proposal 4: Discuss if to include ServedDCNs IE in MME CONFIGUATION UPDATE in TS 36.413.
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