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Discussion
During the last RAN and SA plenaries it was agreed to work on options 2, 3, 4, 5 and 7 that are shown in the figures below. This paper provides analysis of these options from initial deployment perspective and highlights areas where initial work on migration and interworking may need to be focused.

[image: image1.emf][image: image2.emf]
[image: image3.emf][image: image4.emf]
[image: image5.emf]
Key Architecture Related Observations:

· Option 2 / Option 4 can be considered as the target architecture but for majority of operators it may involve one or more intermediate steps (e.g. Option 7 or Option 3) in some cases over a longer period of time. The goals of target architecture (e.g. fulfilling service level or architectural requirements) should not be sacrificed in order to fit a specific intermediate step.

· For many operators, the lower frequencies bands are already occupied by LTE and initial deployment of new RAT may likely occur in new bands becoming available in higher frequencies. Because of use of higher frequency bands and as is the case for any new communication technology, initial deployments for new RATs is likely to occur in non-standalone hotspots and small cells where (e)LTE plays the role of the primary communication technology providing wide area coverage. Option 3 or Option 7 therefore are likely initial deployment scenarios for a majority of such operators.

Note: 2G/3G are considered legacy technologies with no tight interworking with NextGen System. Therefore unlike (e)LTE these technologies are not expected to provide smooth service continuity.  

· Options 5 is a subset of option 7 and so it is not needed to consider Option 5 on its own.

· Option 7 and Option 2 will use the same interface towards RAN. Therefore option 2 and option 7 should be worked on in parallel.

Key Migration Paths to Option 2 / Option 4 (final state)

· LTE/EPC -> Option 7 -> Option 2 / Option 4 

This is the likely migration path for operators who are interested in upgrading their current LTE RAN infrastructure to connect to NextGen Core.  With eLTE not being a legacy technology, and due to potential significant coverage differences dependent upon spectrum availability,   it is possible that this intermediate step may exist over a long period of time.

· LTE/EPC -> Option 3 -> Option 2 / Option 4 

This is the likely migration path for operators who want to reuse their existing LTE RAN and core. Moving from Option 3 to Option 2 maybe as significant a step as moving from LTE/EPC directly to Option 2.

· LTE/EPC -> Option 3 -> Option 7 -> Option 2 / Option 4

For those operators wanting to start with Option 3, it is not clear how long Option 3’s intermediate step can last and if it will require migrating to Option 7 or can go straight to Option 2/ Option 4. Some further analysis of migrating from Option 3 to Option 7 should be done as part of this work to determine its viability.

· LTE/EPC -> Option 2 / Option 4 

This is the likely migration path for operators who do have spectrum availability to allow wide area coverage of NR in standalone mode.

Key Migration Related Observations

Currently there is no tight inter-working between EPC and NextGen Core. This may be needed to provide service continuity in migration scenarios where operators do not migrate all of the LTE deployments to eLTE at the same time. Similar inter-working between 2G/3G and EPC in the past had resulted in significant complexity and cost in the packet core. EPC and NextGen Core can have significant differences for example in the areas of QoS and such interworking could require significant standardization effort. Interworking functionality may only be needed during migration and so it should be done with some agreed principles in mind;

1- A standalone deployment of NextGen System without interworking is the goal after migration.  NextGen Core’s requirements therefore shall not be compromised to improve inter-working.
2- Interworking functionality shall be developed with minimal interfaces between EPC and NextGen Core in a manner that NextGen core does not have any dependencies on these interfaces once the migration is completed.
3- eLTE in option 7 provides direct connectivity to the NextGen core. Upgrade of LTE to eLTE should therefore be considered not only from option 7 solution perspective but also as a migration strategy. 
Key Roaming Scenarios

It is expected that majority of operators will be in one of the intermediate states long enough that roaming agreements will have to be supported not only with LTE/EPC based networks but also with networks in the various intermediate states. If all the various intermediate states identified above need to be supported, the following inbound and outbound roaming cases would need to be supported and thus need analysis 

· Option 7 <-> Option 3

· Option 2/ Option 4 <-> Option 7

· Option 2 / Option 4 <-> Option 3

· LTE/EPC <-> Option 2/ Option 4

· LTE/EPC <-> Option 7

· LTE/EPC <-> Option 3

UE’s Forward compatibility

In addition to the handling of migration and roaming scenarios by the network, the UE aspects will also have to be taken into consideration. Especially it would need to be ensured that the NextGen UEs in intermediate steps are forward compatible to Option 2 / Option 4. For example, this may require certain UE types (e.g. for Option 3) to be classified as LTE UE types. Such dual connectivity UEs could then support connectivity to both LTE and eLTE. A dual connectivity option 3 LTE UE could support connectivity to EPC in dual connected mode while in a network with option 3 deployment as well as to EPC via LTE only while under option 7 serving network. Similarly a dual connectivity option 7 NextGen UE could support connectivity to NG-CN via eLTE while under option 7 network as well as to EPC via LTE only while under option 3 serving network. It is also possible to consider variations to these examples where the UE (and/or the network) actually support both option 3 and option 7. As part of this work the number of possible combinations should be narrowed down while keeping in mind UE complexity and likely deployment scenarios. 

Conclusion

To help expedite the work it is necessary to provide more focus in the Key Issue. It is therefore proposed to discuss and capture key observations of this paper as part of an update of the Key Issue.
Proposal

It is proposed to discuss and capture following key observations of this paper;
Option 2/4, Option 3 and Option 7 are the initial deployment options in Release 14 work for migration, interworking and forward compatibility considerations. Other Options if they require no additional work should be considered as well.

Key Migration Paths

1- Following Migration scenarios shall be worked on in Release 14

a. LTE/EPC -> Option 7 -> Option 2 / Option 4 

b. LTE/EPC -> Option 3 -> Option 2 / Option 4 

c. LTE/EPC -> Option 3 -> Option 7 -> Option 2 / Option 4

d. LTE/EPC -> Option 2 / Option 4 
Other migration scenarios if they require no additional work should be considered as well. The goals of NextGen System (e.g. fulfilling service level or architectural requirements) shall not be sacrificed in order to fit a specific migration path.

Key Migration Principles
2- A standalone deployment of NextGen System without interworking is the goal after migration.  NextGen Core’s requirements therefore shall not be compromised to improve inter-working.

3- Interworking functionality shall be developed with minimal interfaces between EPC and NextGen Core in a manner that NextGen core does not have any dependencies on these interfaces once the migration is completed.

4- eLTE in option 7 provides direct connectivity to the NextGen core. Upgrade of LTE to eLTE should therefore be considered not only from option 7 solution perspective but also as a migration strategy. 

Key Roaming Scenarios

Following roaming scenarios shall be considered in Release 14  

· Option 7 <-> Option 3

· Option 2/ Option 4 <-> Option 7

· Option 2 / Option 4 <-> Option 3

· LTE/EPC <-> Option 2/ Option 4

· LTE/EPC <-> Option 7

· LTE/EPC <-> Option 3

UE’s Forward compatibility

UE’s forward compatibility shall be ensured as part of this work the while keeping in mind UE complexity and agreed migration paths and roaming scenarios.

* * * 1st Change * * * *

5.18.1
Description

This key issue focuses on migration and interworking scenarios.








Option 2/4, Option 3 and Option 7 are the initial deployment options in Release 14 work for migration, interworking and forward compatibility considerations. Other Options if they require no additional work should be considered as well.

5.18.1.1 Key Migration Paths

Following Migration scenarios shall be worked on in Release 14

1- LTE/EPC -> Option 7 -> Option 2 / Option 4 

2- LTE/EPC -> Option 3 -> Option 2 / Option 4 

3- LTE/EPC -> Option 3 -> Option 7 -> Option 2 / Option 4

4- LTE/EPC -> Option 2 / Option 4 

Other migration scenarios if they require no additional work should be considered as well. The goals of NextGen System (e.g. fulfilling service level or architectural requirements) shall not be sacrificed in order to fit a specific migration path.

5.18.1.2 Key Migration Principles
1- A standalone deployment of NextGen System without interworking is the goal after migration.  NextGen Core’s requirements therefore shall not be compromised to improve inter-working.

2- Interworking functionality shall be developed with minimal interfaces between EPC and NextGen Core in a manner that NextGen core does not have any dependencies on these interfaces once the migration is completed.

3- eLTE in option 7 provides direct connectivity to the NextGen core. Upgrade of LTE to eLTE should therefore be considered not only from option 7 solution perspective but also as a migration strategy. 

5.18.1.3 Key Roaming Scenarios

Following roaming scenarios shall be considered in Release 14  

· Option 7 <-> Option 3

· Option 2/ Option 4 <-> Option 7

· Option 2 / Option 4 <-> Option 3

· LTE/EPC <-> Option 2/ Option 4

· LTE/EPC <-> Option 7

· LTE/EPC <-> Option 3

5.18.1.4 UE’s Forward compatibility

UE’s forward compatibility shall be ensured as part of this work while keeping in mind UE complexity and agreed migration paths and roaming scenarios.
* * * End of changes * * * *
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