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Abstract of the contribution: This contribution populates the Solution Evaluation section of Solution 3 for Key issue 1 with the benefits and the drawbacks of the solution.
1. Discussion
This contribution describes the benefits and the drawbacks of Solution 3 for Key Issue 1. 
2. Proposal

The following changes are proposed to Solution 3 evaluation section 6.3.3 in TR23.711
* * * * Start of Changes * * * *
6.3
Solution #3: Dedicated Core Network (DCN) selection based on UE’s indication to RAN 
6.3.1
Description

This solution is based on the UE subscribed UE Usage Type provided by the UE to select a DCN of the UE’s dedication. There are two main stages:

· RAN Node configuration and;

· Dedicated Core Network (DCN) selection.

6.3.1.1
RAN Node configuration.
Figure 6.3.1-1 shows the procedure of eNB configuration with the UE Usage Type list supported by the MME. It is assumed that MMEs and SGSNs are configured by the Operator (e.g. via O&M) with the UE Usage Types to be supported. Each MME/SGSN can be configured to support one or more UE Usage Types.
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Figure 6.3.1.1-1 eNB configuration with the UE Usage Types supported by the MME

A) The MME initiates MME Configuration Update procedure (TS36.413, s8.7.5) by sending the MME Configuration Update message to the eNB with the updated configuration data, including the UE Usage Type list parameter. The UE Usage Type list parameter contains a list of the UE Usage Types that the MME is configured to support. If the MME is non-dedicated MME (i.e. default MME) and is configured to serve UEs of any dedication when the required dedicated MME is not available or not supported, the MME may omit the UE Usage Type list indication to the eNB (i.e. meaning it supports UEs of any dedication).
B) The eNB stores the UE Usage Type list for each MME and responds with an MME Configuration Update Acknowledge message to acknowledge that it successfully updated the configuration data. 
Figure 6.3.1.1-2 shows another procedure for eNB configuration update during the S1 Setup procedure.

During the S1 Setup procedure (TS36.413, s9.1.8.5) the MME may provide or update its supported UE Usage Types in the RAN Node. This would allow for a more dynamic option for update of the UE Usage Type list in the RAN Node based on operator’s policy.
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Figure 6.3.1.1-2 eNB configuration with the UE Usage Types of the MME during S1 Setup procedure

In 2G/3G, the configuration of the RAN Node with the list of UE Usage Types supported by each connected SGSN can be done via the O&M module.
6.3.1.2
DCN selection.
Figure 6.3.1.2-1 shows a DCN selection based on the UE Usage Type indication by the UE. 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. There is no difference in this signaling flow whether the shared network is deployed using MOCN or GWCN.
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Figure 6.3.1-2 DCN selection based on UE’s indication to RAN
1)
The UE initiates RRC connection establishment procedure triggered by Initial Attach, TAU or RAU Request procedures.

2)
The UE indicates its subscribed UE Usage Type in the RRC Connection Setup Complete message to the RAN Node. In case the RAN Node broadcasts multiple PLMNs, the supporting UEs also indicate selected PLMN information.

Note 1: The UE Usage Type of the UE may have been preconfigured in the UE or UICC by the operator. 

3)
The RAN Node, based on the UE Usage Type indication received from the UE, selects an MME/SGSN that supports the UE Usage Type indicated by the UE. The selected MME/SGSN shall be within the core network operator determined from the selected PLMN information provided by the UE. If there are multiple MMEs/SGSNs supporting the UE Usage Type of the UE, the RAN Node applies the load balancing procedure (see, TS23.401, s4.3.7.2) to select one of these MMEs/SGSNs.

Note 2: In case of PLMN specific values for the UE Usage Type, it is possible that the UE is provided or configured with the UE Usage Types of the roaming partners so that the UE can indicate the UE Usage Type values compatible with those of the roaming partner, when roaming.

4)
The RAN Node forwards the NAS message to the selected MME/SGSN within the Initial UE Massage / UL-Unitdata. Along with the NAS message from the UE, the RAN Node includes the UE Usage Type parameter from the UE, as well.

5)
The MME/SGSN may interact with the HSS to verify the UE’s subscription for the indicated UE Usage Type. If the UE subscription verification fails, based on operator’s policy the MME/SGSN either reroutes the NAS Message to another DCN or rejects the NAS message from the UE with an appropriate reject cause.
Note 3: Whether an existing or a new reject cause to be used is a Stage 3 decision.

6)
Attach/TAU procedure continues as per TS23.401.

Editor’s note: The case of network-sharing non-supporting UEs in GERAN and UTRAN and the case of GERAN and UTRAN networks that only broadcast a common PLMN is FFS.
6.3.2
Impacts on existing nodes and functionality
UE

- The UE is preconfigured with its subscribed UE Usage Type (either in the UE or in the USIM). The UE may also be provided with the non-standardised (i.e. PLMN specific) UE Usage Types of the roaming partners, if any.

- The UE provides the subscribed UE Usage Type to the RAN Node. When roaming, the UE may indicate an UE Usage Type value compatible with the roaming PLMN, if not standardised.

RAN Node

- Stores the UE Usage Types supported by each MME or SGSN.

- Selects a MME or a SGSN based on the UE Usage Type provided by the UE.

MME/SGSN

- Configures and updates the RAN Node with the supported UE Usage Types.

- May reject the initial NAS message from the UE if subscription verification fails.

6.3.3
Solution Evaluation

Benefits:
-
Reduced signalling compared with Rel-13 Décor - No NAS message re-routing is needed as the UE provides its UE Usage Type subscription at initial attach and at TAU RAU to a new MME/SGSN pools;
-
Good DCN separation/isolation – The avoidance of the NAS message rerouting and the selection of the right DCN at the very beginning helps with the separation/isolation between the DCNs within the PLMN. This allows for future compatibility with the Network slicing in 5G where the isolation between the network slices is a likely requirement;
-
Roaming support – The UE Usage Type was standardised in Rel-13 Décor. Assuming that the UE Usage Type values (the ones that are needed for roaming) are standardised (which is in progress for Rel-13), the roaming will be supported without any changes;
-
Support for multiple RATs – Solution 3 supports LTE, 3G, 2G and is compatible with any other types of RAT, like CIoT and etc;
-
Network sharing support – Solution 3 is compatible with network sharing configurations;
-
 Full operator control of DCN selection – The operator has a full control of the DCN selection for the UE via configuration of the dedicated resources (MME and SGSN) for specific UE Usage Type(s);
-
 Flexible DCN selection configuration – The solution allows for both, static and dynamic, configuration and re-configuration of the RAN Node with the UE Usage Type(s) of the serving dedicated resources (MME and SGSN);
-
Rel-13 Décor evolution and compatibility – Solution 3 is based on Rel-13 Décor agreements. It simply extends the UE Usage Type awareness to the UE. This leads to no conflict when the UE is in environments with mixed Décor and eDecor support. For example, if the UE is Décor Rel-13 supporting and the network is eDecor Rel-14 supporting, the network would act as a Rel-13 Décor as there is no UE Usage Type indication from the UE.
-
Support for Load Balancing – No impact on the existing Load Balancing. The RAN Node applies the load balancing procedure (see, TS23.401, s4.3.7.2) to select one of these MMEs/SGSNs. 
Drawbacks:

-
Support for roaming – In case the roaming operators wish to re-use the ‘plmn specific’ values of the UE Usage Type across their networks, a mapping would be required. However, it is expected that the UE Usage Type values for roaming would be standardised which is in progress for Rel-13 Décor and this drawback would not be valid.
.
* * * * End of Changes * * * *
3GPP

SA WG2 TD


