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Abstract of the contribution: This contribution aims to propose the enhanced DNS procedures for supporting DCN Type.
1. Discussion
In solution #5, the DCN Type is provided by the UE in order to assist the dedicated CN selection. The motivation is that the DCN determination is not fully depend on the usage type. For example, a PLMN operator may want to distribute eMBB users to different DCN per the MSISDN range. As such the mapping between UE Usage Type and DCN Type shall be n:m. Due to that we have some preference that the DCN Type is more suitable to be used for the DCN selection. 
However, the current DNS procedure for Network Element (NE) selection is based on UE Usage Type, as quoted below:
TS 23.401, 4.3.8.1 “When DCNs with dedicated PDN GWs are used, the DNS procedure (TS 29.303 [61]) for PDN GW selection may be used such that a PDN GW belonging to a DCN serving a particular category of UEs, e.g. identified by UE Usage Type, is selected.” 
TS 23.401, 4.3.8.2 “When DCNs with dedicated Serving GWs are used, the DNS procedure (TS 29.303 [61]) for Serving GW selection may be used such that a Serving GW belonging to a DCN serving a particular category of UEs, e.g. identified by UE Usage Type, is selected.”
TS 23.401, 4.3.8.3 “The DNS procedure may be used by the source CN node to select the target MME from a given DCN. If both low access priority and UE Usage Type parameter are used for MME selection, selection based on UE Usage type parameter overrides selection based on the low access priority indication.”
TS 23.401, 4.3.8.4 “The DNS procedure may be used by the source CN node to select the target SGSN from a given DCN. If both low access priority and UE Usage Type parameter are used for SGSN selection, selection based on UE Usage type parameter overrides selection based on the low access priority indication.”
As mentioned above, UEs with the same UE Usage Type may be served by different DCNs according to the PLMN operator’s configuration or deployment. Without considering DCN Type, the current DNS mechanism may select the wrong DCN NE for the UE. Hence, the DNS procedure needs to be enhanced for supporting DCN Type. 
The DNS procedure may selects a DCN NE (e.g., MME, SGSN, S-GW, P-GW) based on Usage Type and takes DCN type into account. For example, The DNS procedure may select one or more DCN NEs (e.g., MME, SGSN, S-GW, P-GW) based on Usage Type (if multiple DCN NEs are serving a same Usage Type), and each is identified by DCN Type. Then the NE which initiate the DNS procedure, i.e., MME or SGSN, selects the appropriate DCN NE based on DCN Type.  

2. Proposal
[bookmark: _Toc399511925][bookmark: _Toc324232210][bookmark: _Toc326248701][bookmark: _Toc399743733][bookmark: _Toc248905717]Based on the above discussion, this contribution proposes to update the solution #5 in TR 23.711.
* * * Start of first changes * * * *

[bookmark: _Toc434312258]
[bookmark: _Toc442353922][bookmark: _Toc442431642][bookmark: _Toc442353903][bookmark: _Toc442431623]6.5	Solution #5: DCN selection based on Usage Type and DCN Type
[bookmark: _Toc442353923][bookmark: _Toc442431643]6.5.1	Solution Description
The high-level principle of the solution for selection of a different EPC DCNs is shown in the figure below.


Figure 6.5.1-1: Solution for Core network selection based on assistance information from UE
The high level principles are as follows:
-	The UE uses two parameters to assist DCN selection:
-	The UE uses following parameters to assist DCN selection 
-	The DCN Selection Assistance parameter which is received from the network and stored per PLMN in the UE. The DCN Selection Assistance parameter is assigned by the operator to a type of DCN the operator is using. It may be a scalar, but the format is stage 3 decision. As an example one DCN Selection Assistance value may e.g. indicate CIoT DCN, whereas another value may indicate MBB DCN, etc. DCN Selection Assistance values are operator/PLMN specific and reflect the different DCNs with specific characteristics and functions that the operator has deployed.
-	A DCN Selection Assistance parameter is stored in the UE per PLMN ID. 
-	A serving PLMN assigns a DCN Selection Assistance parameter based on the UE Usage Type received from the HSS and other information as specified in Rel-13 DECOR.
 -	Each UE may in addition have a default Usage type parameter which is pre-configured into the UE e.g. in the USIM. The pre-configured default Usage type parameter is used by the UE on the NAS message when no stored DCN Selection Assistance parameter exists for the specific PLMN the UE is making an initial attach to. The pre-configured default Usage type parameter does not change except when updated by operator O&M commands.
-	DCN selection with assistance information in the UE is used together with the Rel-13 DECOR function.-	When the UE is registering to a new location in the network, i.e. in Attach, mobility TA/RA update (but not periodic TA/RA updates), the UE provides the DCN Selection Assistance parameter to the RAN, if stored DCN Selection Assistance parameter associated with the serving PLMN exists. 
-	If information based on a native GUTI is present in the RRC-signalling for attach/TAU/RAU and a serving node corresponding to the GUTI can be found in the NNSF configuration (i.e. legacy selection can be performed), the normal GUTI based selection takes precedence over the DCN Selection Assistance and NAS Type parameters. The RAN selects an appropriate dedicated core network (e.g. MBB-EPC DCN, CIoT-EPC DCN or other EPC DCN) based on the DCN Selection Assistance parameter and RAN configuration.   
-	When a serving node (e.g. MME) which processes a registration discovers that the UE Usage Type parameter retrieved from the HSS and mapped to a DCN (according to Rel-13 DÉCOR) does not match, the serving node sends a new DCN Selection Assistance parameter to the UE. Such update may for example occur when the DCN Selection Assistance parameter stored in the UE has become obsolete. 
-	The serving node also provides a new DCN Selection Assistance parameter when the UE Usage Type has been updated in the subscription information. This is done as part of the GUTI Reallocation procedure.
- 	The DNS mechanism needs to be enhanced to support DCN Type, i.e., the DNS selects a DCN node (e.g., MME, SGSN, S-GW, P-GW) based on Usage Type and takes DCN type into account. 
* * * Start of Second changes * * * *
[bookmark: _Toc442353925][bookmark: _Toc442431645]6.5.1.2	Initial selection
The procedure is initiated when a UE, e.g. an MBB UE, is not registered at current location in the network. A DCN is selected when a new core node is selected. The procedure is applicable in dedicated 2G, 3G and 4G networks, in shared 4G networks, and for network-sharing supporting UEs in 2G and 3G networks that broadcast multiple PLMNs in the system information.



Figure 6.5.1.2-1: Initial selection based on selection assistance information.
1. RRC connection established.
2. The UE provides NAS message Initial Attach, TAU Request or RAU Request. In a shared 4G network the UE also provides Selected PLMN information to the RAN. Such information is also provided by network-sharing supporting UEs in shared 2G and 3G networks that broadcast multiple PLMNs.When available at the UE, the UE includes the pre-configured default usage type parameter in the NAS message or the DCN Selection Assistance parameter in the RRC message. The DCN Selection Assistance parameter is only included if the stored DCN Selection Assistance parameter associated with the selected PLMN exists. In other case the pre-configured default usage type is included.
3. If Selected PLMN information was provided by the UE, the RAN first selects the correct core network operator based on this information. The RAN node selects a DCN and a DCN serving node (“DCNsn”) within the network of the selected core network operator based on the DCN Selection Assistance parameter and based on configuration in the RAN node, e.g. DCN information received in RAN from serving nodes in the S1 Setups. There may be several different DCNs configured, e.g. multiple CIoT DCNs and normal EPC DCNs using different potentially not compatible NAS protocols. If the DCN Selection Assistance parameter is not provided by the UE, the RAN selects the DCN serving node as in rel-13 Décor.
4. The NAS message is sent to the selected node of the selected DCN of the selected core network operator. RAN node load balancing according to DECOR is applied if there are several DCNs or nodes matching the selection criteria. 
5. When no subscription stored in the DCN serving node before, the DCN serving node examines the UE Usage Type provided by the UE in the NAS message (if available), other information available at the node (e.g. UE capabilities, SLA information, local configuration), and verifies that the selected node and DCN is suitable to serve the UE. If the node is not suitable to serve the UE the flow continues at step 7.
The serving node in the selected DCN (e.g. MME, SGSN) may retrieve the subscribed UE Usage Type from HSS depend on whether there are subscription data stored before. 
6. 	The serving node examines the UE Usage Type provided by the HSS (as available), other information available at the node (e.g. UE capabilities, subscription information, SLA information, local configuration), and verifies that the selected node and DCN is suitable to serve the UE. If the node is suitable to serve the UE the flow continues at step 9.
7-8.	The NAS Message Redirection procedure may be used to select a suitable DCN. The enhanced DNS procedure is used to select a suitable DCN. DECOR rerouting can not change the selected core network operator, it can only select a suitable DCN within the same core network operator. 
9. The NAS procedure executes normally. The enhanced DNS mechanism is used to select suitable GWs for UE, i.e., S-GW and/or P-GW.
10. The new DCN serving node examines the NAS provided DCN selection assistance parameter and may choose to send a new DCN selection assistance parameter to the UE in the NAS Accept message. The UE updates its stored DCN selection assistance parameter, for the serving PLMN. 
11. The UE receives that NAS Accept message and confirms the reception by sending a NAS Complete message to the DCN serving node. For TAU messages, a NAS Complete message is only sent if a new GUTI was received in the TAU Accept message (see TS 23.401).
In the network sharing case, there is no difference in this signaling flow whether the shared network is deployed using MOCN or GWCN. When the GERAN or UTRAN network only broadcast one common PLMN and the serving dedicated PLMN information is not included in the RAI information, one additional dedicated PLMN information is included and sent back to the UE. In this case the UE should associate the received DCN Selection Assistance parameter with the PLMN indicated in the RAI and with the additional dedicated PLMN.

* * * Start of Third changes * * * *
6.1.1.4 Enhanced DNS procedure
As UEs that have the same UE Usage Type may be served by different DCNs according to the PLMN operator’s configuration or deployment. Without considering DCN Type, the current DNS procedure may select the wrong DCN NE for the UE. Hence, the DNS procedure needs to be enhanced for supporting DCN Type. 
The DNS procedure may selects a DCN NE (e.g., MME, S-GW, P-GW) based on Usage Type and takes DCN type into account. For example, The DNS procedure may select one or more DCN NEs (e.g., MME, S-GW, P-GW) based on Usage Type (if multiple DCN NEs are serving a same Usage Type), and each is identified by DCN Type. Then the network entity which initiate the DNS procedure, i.e., MME or SGSN, selects the appropriate DCN NE based on DCN Type.  

* * * End of Changes * * * 
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