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1. Introduction
In RAN2 NR Ad-Hoc, many agreements were made for the LTE operation with the NextGen Core [1]:

Agreements

1
RAN2 understanding that E-UTRA with 5G-CN is not be required to fulfil the performance requirement captured in RAN TR 38.913, unless it has been specified explicitly.

FFS: Slicing in relation to E-UTRA with 5G-CN will be discussed after slicing for NR has been discussed.

2
For the control plane of E-UTRA with 5G-CN, the LTE RRC protocol should be used as baseline, and some enhancements (e.g. for new QoS related configuration in RRC) will be introduced in the LTE RRC protocol (i.e. 36.331) to support the NextGen Core.

3
For the User Plane of E-UTRA with 5G-CN, the LTE user plane should be reused as baseline, and some enhancement (e.g. new QoS related UP operation) will be introduced to support the NextGen Core. 

4
RAN2 understand is that the consequence of agreements 2 and 3 is that future evolution of 5G-CN may need updates to both LTE and NR specifications.)

5
The eNB with connection to NG-Core can also have connection to EPC, and the LTE cell can support both UEs connected EPC and the UEs connected to 5G-CN.

6
In order to support both UEs connected EPC and UEs connected to 5G-CN in an LTE cell simultaneously, both the LTE NAS specific parameters and NextGen NAS specific parameters should be broadcasted in system information.

7
Commonality between LTE/NR tight interworking and LTE/NR tight interworking with LTE connected to 5G-CN should be maximised.

Related to the agreements above in RAN2, RAN3 also made some agreements on the scenario where the LTE eNB is connected to the EPC and the NextGen Core in RAN3 NR Ad-Hoc. For example, it was agreed to work for the inter-system intra-RAT handover, where the CN connection to the UE is changed between the EPC and the NextGen Core. The scenario to be discussed in the normative phase will be the CN relocation within the eNB having connection to both the EPC and the NextGen Core [2]. In this contribution, we discuss that scenario from RAN2 point of view and provide the text proposal to RAN2 TR 38.804.
2. Discussion
In the following, we first focus on the case where the eNB is connected to both the EPC and the NextGen Core. Then, we also discuss the case where the source eNB is connected to the EPC and the target eNB is connected to the NextGen Core in the inter-eNB handover case.
RAN3 agreed scenario (as example of inter-system intra-RAT handover)
The overview of RAN3 agreed scenario is summarized below to our understanding:
· LTE eNB is connected to both the EPC and the NextGen Core.
· UE camping on the LTE cell is capable of the connection to the NextGen Core as well as the connection to the EPC.

· When the UE is connected to the EPC, the CN relocation from the EPC to the NextGen core may be triggered due to e.g. CN load balancing, difference of available services, etc.
· The CN relocation is performed involving the intra-LTE eNB (e.g. intra-cell) handover. Then, the UE is connected to the NextGen Core.
· Further details (e.g. signaling procedure) is to be discussed in the normative phase.
RAN2 impact

The scenario above is considered from RAN2 point of view with the Figure 1. The possible RAN2 impact will be the change of the UP protocol stack. The legacy LTE architecture including the bearer established over S1-U is reused when the UE is connected to the EPC, while the new UP protocol layer (e.g. PDAP) needs to be applied/established when the UE is connected to the NextGen Core. Then, QoS flow concept from the NextGen Core can be applied. Also in the reverse direction (i.e. NextGen Core to EPC), there will be similar impact.
Observation 1: RAN2 needs some work to support the inter-system intra-eNB handover when the eNB is connected to both the EPC and the NextGen Core. This can be done directly in the WI phase.
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Fig.1: Example illustration of inter-system intra-LTE handover
We would extend the discussion more generally as in LTE there is no difference between the intra-eNB handover and the inter-eNB handover from the UE point of view.

In the inter-eNB handover case, where the source eNB and the target eNB are connected to both the EPC and the NextGen Core. The intention may be similar to the intra-eNB case, but this case it is not sure how the target core network to be selected is known or who decides it. Those aspects should be studied in RAN3 and SA2. Thus RAN2 should wait for input from them at first.
Observation 2: RAN2 will need more study to support the inter-system inter-eNB handover when the eNB is connected to both the EPC and the NextGen Core, but should wait for input from RAN3 and SA2 at first.
Based on the discussions above, it is proposed to agree to further work on the inter-system intra-eNB handover at least for the CN relocation between the EPC and the NextGen Core in order to align with RAN3.
Proposal 1: RAN2 will work on the inter-system intra-eNB handover to support the CN relocation between the EPC and the NextGen Core.
Proposal 1a: If the proposal 1 is agreed, it is also propose to capture the Text Proposal below to the RAN2 TR38.804.
3. Conclusion

In this contribution we discussed the RAN3 agreed scenario where the eNB is connected to both the EPC and the NextGen Core, and the CN relocation is necessary between the EPC and the NextGen Core. We made the following observations and corresponding proposals.
Observation 1: RAN2 needs some work to support the inter-system intra-eNB handover when the eNB is connected to both the EPC and the NextGen Core. This can be done directly in the WI phase.

Observation 2: RAN2 will need more study to support the inter-system inter-eNB handover when the eNB is connected to both the EPC and the NextGen Core, but should wait for input from RAN3 and SA2 at first.
Proposal 1: RAN2 will work on the inter-system intra-eNB handover to support the CN relocation between the EPC and the NextGen Core.
Proposal 1a: If the proposal 1 is agreed, it is also propose to capture the Text Proposal below to the RAN2 TR38.804.
Text Proposal to TR38.804 [3]
*only parts highlighted in yellow
14
E-UTRA with NextGen Core
An eNB, providing E-UTRA access, may connect to the NextGen Core via the NG interfaces, as also described in the deployment scenarios in section 4.1.2.3.
NOTE 1:
RAN2 understanding is that E-UTRA with NextGen Core is not required to fulfill the performance requirements captured in TR 38.913, unless specified explicitly.
For the User Plane of E-UTRA with NextGen Core, the LTE UP should be used as baseline and some enhancements (e.g. new QoS related UP operation) will be introduced to support the NextGen Core. In particular, the new user plane AS protocol layer above PDCP, accommodating all the functions introduced in AS for the new QoS framework, will also be applicable for E-UTRA with NextGen Core.
NOTE 2:
RAN2 understands that the consequence of above agreements is that future evolution of NextGen Core may need updates to both LTE and NR specifications.
The eNB with connection to the NextGen Core can also have connection to the EPC, and the LTE cell can support both UEs connected to EPC and the UEs connected to NextGen Core.

In order to support both UEs connected to EPC and UEs connected to NextGen Core in an LTE cell simultaneously, both the LTE NAS specific parameters and NextGen NAS specific parameters should be broadcasted in system information.
In order to support the CN relocation between the EPC and the NextGen Core, the eNB with connection to both the NextGen Core and the EPC should support the inter-system intra-eNB handover for the UE in the LTE cell.
It should be possible for the eNB to identify, at the latest, by message 5 (which contains initial NAS message) whether the UE is connecting to EPC or NextGen Core.
Commonality between LTE/NR tight interworking with LTE connected to EPC and LTE/NR tight interworking with LTE connected to NextGen Core should be maximised.

E-UTRA with NextGen Core supports network slicing functionalities, as described in section XX.
OTE 3:
 In case network slicing aspects specific for E-UTRA with NextGen Core are identified, they will be covered in this section.
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10.2.2.2
Inter-system intra-RAT handover
One inter-system intra-RAT handover scenario is shown in Figure 10.2.2.2-1.
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Figure 10.2.2.2-1: Inter-system Intra-RAT handover scenario

A CN relocation can be performed for the scenario of an eLTE eNB connected to both EPC and NGC. The details for this will be discussed in the normative phase.
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