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Abstract of the contribution: This paper discusses DÉCOR deployment scenarios that should be covered in the TR.
1. Introduction
There are several possible scenarios to introduce DÉCOR functions to an existing core network. The proposal of this discussion paper is to clarify:
 - All possible deployment scenarios;
 - Technical limitations of certain scenarios; and
 - Functions needed to introduce dedicated core network to the existing core network.
2. Discussion

Deployment scenarios can be classified into the following two types:

Homogeneous deployment = in a NW all equipment is upgraded to support Rel-13 DÉCOR features
Heterogeneous deployment = in a NW NOT all equipment is upgraded to support Rel-13 DÉCOR features
Taking MME and SGSN as an example, classifications of scenarios to be considered are shown below (Note that there are similar combinations for RNC and eNB).

Table-1: Capability of MME and SGSN to support overlay networks
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2.3 Discussion on Limitations
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In the Figure below we first consider the case where the entire network (both 3G and LTE) has been upgraded to support DÉCOR (scenario-9) and both 3G and 4G have overlay core networks. In this case an overlay-UE can always gets connected to PGW in the overlay network, whether the UE attaches in 3G or 4G.
NOTE: Signalling interconnections between CN nodes of overlay and main network exist but are not shown.

Figure-1: Overlay network for both 3G and 4G. All nodes have been upgraded to support DÉCOR. (Glow indicates nodes that support DÉCOR features). Scenario-9 of Table-1.
Now consider the scenario where only 4G RAN (if needed) and core-network have been upgraded to support DÉCOR, but 3G network nodes (neither RNCs nor SGSNs) have been upgraded to support DÉCOR.
[image: image3.emf]Overlay Network

Overlay Service
Network/Internet

RNC

eNB

Internet

Main Network









eNB

	


RNC

	


MME

	


SGW

	


PGW

	


SGSN

	


MME

	


SGW

	


PGW

	


Internet

	


Overlay	Service	

Network/Internet

	


Overlay	Network

	


Main	Network

	



Figure 2: Overlay only for 4G Core and neither SGSNs nor RNCs are upgraded to support DÉCOR. (Scenario-7 Table-1).  

This deployment scenario (Scenario 7 in Table-1) creates the problem that if the UE first attaches over 3G network, then SGW/PGW or GGSN from the overlay network cannot be selected by the SGSN, since the SGSN has not been upgraded to support DÉCOR. This gives rise to cases where an overlay-UE gets served by overlay network or by the main network depending on where the UE originated. This type of deployment should not occur. 

To correct for the problems of the above scenario, without having to upgrade the RNC, the operator should upgrade the SGSNs as shown in the figure below. 
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Figure-3: Overlay for 4G network only but SGSN upgraded to support PGW selection from overlay network. (Scenario-8 Table-1).

With upgrading the SGSN to support minimum DÉCOR functionality of selecting the SGW/PGW, the PGW (and SGW) from the overlay network can always be selected for an overlay UE. This is the Scenario 8 in Table-1. This scenario is a valid deployment scenario and can be made to operate.
Similar arguments and figures hold for the case where an operator only wants to deploy overlay for 3G network and not for 4G network. For such a case the MME should be upgraded at the minimum to support selection of PGW (and SGW) from overlay network. The eNB does not need to be upgraded to support DÉCOR. 

Few key observations:
Observation -1: For deployment of overlay network, both SGSNs and MME shall be upgraded to support the following DÉCOR features i.e (i) selection of PGW and SGW from overlay network, (ii) maintaining CN node from overlay during mobility and (ii) providing overlay-network context information to target MME/SGSN during context-transfer.
Observation-2: Only if overlay core network 3G (or 4G) is deployed, (i) the SGSN (or MME) has to support redirection to overlay network capability and (ii) the RNC (or eNB) needs to be upgraded for DÉCOR (if the selected solution requires such an upgrade). 
Therefore, it is proposed that the DÉCOR TR shall NOT cover the heterogeneous scenarios.
2.4 Considerations for starting DECOR deployment
For the homogeneous cases, the assumption is that all UEs are attached to the single (non-dedicated) core network before starting DÉCOR. Once the DÉCOR is switched on PLMN-wide, the UEs must be re-directed to the appropriate dedicated core network while attached, because we cannot always rely on the UE to power cycle itself e.g. detach + reattach. Thus, the function to steer UEs to appropriate dedicated core network is needed when starting this function. 

It is proposed that, for homogeneous scenarios, the TR shall consider functions that allow MME/SGSN to redirect the UE eg. by requesting the UE detach with reattach. 
3. Conclusion

This paper discussed possible deployment scenarios, some of which are "heterogeneous" deployment involving pre-Rel-13 equipment. Since there is no technical means to make DÉCOR work for heterogeneous scenarios, it is proposed that:

- the DÉCOR TR shall NOT cover the heterogeneous scenarios; and

- the TR shall consider functions that allow MME/SGSN to redirect the UE without power cycle for homogeneous scenarios.

It is also proposed that the following wording will be added in the Assumption section of the TR.

********* START OF THE CHANGE ********
4.3
Architecture Requirements
-

-
In case dedicated core network is deployed in a PLMN, all MME/SGSNs in the PLMN for the RATs used by UEs to access the dedicated core network shall be upgraded to support DÉCOR functionality of selecting dedicated SGW/PGW or GGSNs, selecting target dedicated MME/SGSNs and providing core network type information to target MME/SGSN during context transfer.
-
Mechanisms shall be supported to enable the redirection of attached UEs, when the UE performs mobility procedure, to appropriate dedicated core network, e.g. when a dedicated core network is commissioned in a PLMN.
-
If the dedicated core network is not deployed in a particular RAT, the UE may be served by the MME/SGSN from non-dedicated core network and by the SGW and PGW/GGSN from the dedicated core network.
********* END OF THE CHANGE ********
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