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Abstract of the contribution: This paper discusses how to satisfy the DECOR requirement related to the support of multiple dedicated networks in home routed scenario based on CT4 LS in S2-166325.
1 Discussion
1.1 Non-roaming scenario
1.1.1 Rel-13

In non-roaming scenario, from Rel-13 onwards, the MME can derive the Dedicated Core Network from the UE Usage Type and other local/UE parameters, as specified in TS 23.401. 

A DCN dedicated for an enterprise can be a set of MMEs, SGWs and PGWs. But this will be quite infrequent to have an MME per enterprise: it is generally not needed, and it would be quite impossible for an operator to manage so many MMEs. A DCN dedicated for an enterprise can also be a set of SGWs and PGWs, sharing MMEs. But most of per enterprise DCNs are expected to be made of PGWs only.

PGW selection is based on APNs (allowing "per enterprise DCNs") with the addition of UE Usage Type (allowing DCNs per "usage type" such as IoT, smartphone, etc). 

In case some DCNs have dedicated SGWs, the SGW selection can be based on UE Usage Type and "UE related context information". The "Mapped UE Usage Type" parameter, used as input of the DNS and specified in TS 29.303, is derived from the UE Usage Type and UE related context information, for SGW selection. Only 8 bits are possible in the CT4 specifications. This might not be enough if the number of DCNs using their own SGWs is high. In this case, it would be appropriate to extend the size of the "Mapped UE Usage Type" parameter in order to allow a sufficient number of DCN-specific SGWs. But the requirement is to be confirmed by operators. 
Extension of "Mapped UE Usage Type" parameter is not required for PGW selection because APNs can be used for enterprises differentiation as described in clause 4.3.18.1. 
Conclusion 1: For a given UE Usage Type, per enterprise dedicated PGWs can be selected using the APN.

Conclusion 2: It is proposed to ask operators about the requirement to extend the size of the "Mapped UE Usage Type" used as DNS query input to allow for more DCN-specific SGWs. The required number of DCN-specific SGWs in a PLMN could be determined by stage 3.
1.1.2 Rel-14

The introduction of the eDECOR was intended to avoid Dedicated Core Network Reselection, i.e. the RAN should select the right MME (i.e. MME that does not lead to DECOR re-routing) from the first attach. The RAN does not need to select the Dedicated Core Network, but just the MME. Once the MME is selected:

· The MME selects the DCN the same way as in Rel-13, i.e. it derives the Mapped UE Usage Type as specified in TS 23.401 clause 4.3.25.1 "The serving network selects the DCN based on the operator configured "UE Usage Type to DCN" mapping, other locally configured operator's policies and the UE related context information available at the serving network, e.g. information about roaming. UEs with different UE Usage Type values may be served by the same DCN";
· There will be both Rel-14 supporting UEs and pre Rel-14 non-supporting UEs simultaneously in the same network, and the MME does not need to behave differently whether the UE supports eDECOR or not. So, there is no reason to use the DCN-ID sent by the UE for SGW/PGW selection.
Conclusion 3: It is proposed to clarify in our response to CT4 that the SGW/PGW selection is performed in the same way in Rel-13 and Rel-14 (and so for supporting UEs and non-supporting UEs), and that there is no reason to use the DCN-ID sent by the UE for SGW/PGW selection just for supporting UEs. Some corrections need to be done in TS 23.401 as well. 
Related to the above, there is no clear reason why the UE has to know the identity of the Dedicated Core Network (DCN-ID), as the RAN has just to select an appropriate MME i.e. an MME that does not imply a DECOR re-routing. 
A “Dedicated Serving Node Type identity” (DSN-ID) would suffice, where DSN-IDs would be configured consistently (i.e. supporting the same set of DCNs) throughout the PLMN. In the worst case, a DSN-ID equals a DCN-ID if the PLMN would be configured such that MMEs in the PLMN happen to handle completely different sets of DCNs. But is that a realistic case? 
Making the UE knowing the identity of the “Dedicated Core Network” is not needed and has significant drawbacks 
1- The number of use cases with single-DCN MMEs would be quite low: mainly isolation (e.g. Public Safety) and support of specific features for cost optimization (e.g. IoT), thus there is no need for the UE and the RAN to handle so many single-DCN MMEs;

2- It is not reasonable to have many single-DCN MMEs: such a high number of MMEs is useless because the differentiation would rather be in the SGWs and PGWs, would be costly, would be unmanageable by the operator and MME loadsharing would not be operationally viable;
3- It would make the RAN tables huge with no benefit at all;

4- It requires using a range equal to the range of the Mapped UE Usage Type, whereas it is not useful;

5- It requires increasing the size of the RRC Connection Complete message, affecting the performance.
Conclusion 4: To solve this issue, it is proposed to replace the “Dedicated Core Network identity” parameter at the UE and the RAN by a “Dedicated Serving Node Type identity” that would be used only by the RAN to select the MME. The DSN-IDs would be configured consistently (i.e. supporting the same set of DCNs) throughout the PLMN.
1.2 LBO roaming scenario
Whatever there are UE Usage Type specific roaming agreement between the VPLMN and the HPLMN operators or not, the standardized UE Usage Type shall be used (e.g. CIoT, MBB, etc). This is because it would be unmanageable to have, in a VPLMN, dedicated PGWs for enterprises that are defined in the HPLMN. There is no requirement either.
· The "Mapped UE Usage Type" is derived from the standardized UE Usage Type and other local/UE parameters as defined in TS 23.401 (operator configured "UE Usage Type to DCN" mapping) to select SGW and PGW in the VPLMN.
· Similar to the non-roaming scenario, there is no reason for the MME to use the information coming from Rel-14 supporting UEs (DCN-ID) because the MME has already all the information in the CN and can use same mechanism for pre Rel-14 non-supporting UEs and Rel-14 supporting UEs. 
1.3 Home routed scenario
The use case is to be able to deploy:

· Specialized SGWs in the VPLMN for different usages (SGWs for CIoT UEs, SGWs for MBB UEs, etc). 

· Dedicated PGWs in the HPLMN for dedicated enterprises.
SGW selection:

The MME selects a SGW thanks to the "Mapped UE Usage Type" which is computed by the MME from the standardized UE Usage Type and other local/UE parameters as defined in TS 23.401 (operator configured "UE Usage Type to DCN" mapping). 
There is no requirement to have a SGW per company in the VPLMN.
PGW selection:

In the existing specifications, the HSS can only store a single UE Usage Type value: either a standardized value (0 to 127) or an operator-specific value (128 to 255). See TS 29.272 clause 7.3.202. It is therefore not possible to select a SGW with the standardized UE Usage Type value (e.g. IoT) understandable by the VPLMN, and at the same time to select a PGW in the home PLMN with the operator-specific UE Usage Type value (e.g. home/static-IoT, mobile-IoT). 
Conclusion 5: It is proposed that both the standard UE Usage Type and the HPLMN-specific UE Usage Type are stored in the HSS and that both are also sent to the VPLMN via S6a/Gr, where:

· The SGW is selected using a Mapped UE Usage Type based on the standardized UE Usage Type, and

· The PGW in the HPLMN is selected using a Mapped UE Usage Type = "operator-specific UE Usage Type" value and the APN. The VPLMN DNS requests the HPLMN DNS to resolve the DNS Query.
Since APNs can be used for PGW differentiation as described in clause 4.3.18.1, the requirement of having dedicated PGWs for dedicated enterprises is satisfied by allocating enterprise-specific APNs (in addition to the operator-specific UE Usage Type). The MME selects the PGW similarly as in the non-roaming scenario. 
On this aspect, since the requirement is satisfied by using enterprise-specific APNs, a FASMO CR on Rel-13/Rel-14 is not justified.

At last SA2 meeting, a solution was proposed based on the addition of a "DCN subscription" that would replace the use of APNs to select PGW according to the subscriber’s enterprise. This is clearly a major functional change of the existing solution and it would then require a Rel-15 Study.
2 Proposal

As described above, it is proposed:

· If the operators confirm the need for having a high number of DCN-specific SGWs, to extend the size of the "Mapped UE Usage Type" used as DNS Query input. The required number of DCN-specific SGWs in a PLMN could be determined by stage 3. This is captured in the corresponding response LS to CT4.
· To clarify that the SGW/PGW selection is performed in the same way in Rel-13 and Rel-14 and so for supporting UEs and non-supporting UEs. A Rel-14 companion CR includes the corresponding changes.
· To replace the “Dedicated Core Network identity” parameter at the UE by a “Dedicated Serving Node Type identity” that would be used by the RAN only to select the right MME Type. The “Dedicated Serving Node Type identity” is defined as a set of DCNs configured consistently (i.e. supporting the same set of DCNs) throughout the PLMN.
· That both the standard UE Usage Type and the operator-specific UE Usage Type are stored in the HSS and that both are also sent to the VPLMN via S6a/Gr, where the SGW is selected using a Mapped UE Usage Type based on the standardized UE Usage Type, and the PGW in the HPLMN is selected using a Mapped UE Usage Type = "operator-specific UE Usage Type" value and the APN. The VPLMN DNS requests the HPLMN DNS to resolve the DNS Query. A Rel-13 companion CR includes the corresponding changes.
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