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1. Introduction

In RAN#72, the scenario with direct connection between LTE eNB and NextGen has been confirmed and in the TR 38.801, the definition of eLTE eNB has been captured as follow:

------------------------------------------------ from 38.801 start -------------------------------------------------------

eLTE eNB: The eLTE eNB is the evolution of eNB that supports connectivity to EPC and NG-Core.
-------------------------------------------------from 38.801 end -------------------------------------------------------

The intention of this contribution is to try to clarify the performance/function requirement for the eLTE and give some consideration on the general principles for eLTE.

2. Performance/Functional requirement for eLTE

For the NR RAN, some performance requirement (e.g. Peak data rate, CP latency, UP latency, etc) has been captured in the RAN TR 38.913. It’s quite clear that the performance requirement should be achieved by the NR RAN. However, it is not clear whether the performance requirements should be considered for the eLTE. Although the eLTE will use the same NG-1 interface as NR RAN in interface between RAN and NextGen Core, considering the huge difference in PHY, it will be difficult for eLTE to support the performance captured in TR 38.913. So, we think the performance requirement captured in RAN TR 38.913 should not be considered for eLTE, unless it is specified explicitly.

Proposal 1: eLTE will not be required to fulfil the performance requirement captured in RAN TR 38.913, unless it has been specified explicitly.

Besides the performance requirement captured in RAN TR, as some kind of functional requirement, the support of NW slice has also been discussed in RAN2/3. Since the eLTE is required to support the NextGen Core, in order to support the sliced Core, the NW slice selection function related to sliced NextGen Core should be supported in eLTE. For example, in case the sliced NextGen core is deployed, at least, the eLTE UE should be able to access the correct sliced core.

Proposal 2: In order to access the sliced NextGen core, the NW slice selection function related to sliced NextGen Core should be supported in eLTE.

3. General principles for eLTE

For the control plane of eLTE, since the eLTE is some kind of LTE evolution which can support NextGen Core, we think the LTE RRC protocol should be reused as baseline. In addition, if we want to use the NR RRC in eLTE, since the PHY/MAC/RLC of LTE will still be used in eLTE, all the LTE PHY/MAC/RLC related parameters will be introduced in the NR RRC specs, which will make the  “independent evolution” impossible. So, we propose to reuse the LTE RRC specs (i.e. 36.331) in eLTE. However, in order to support the NextGen Core (e.g. new NAS, new QoS architecture), some enhancement should be introduced in the current LTE RRC specs (i.e. 36.331).

Proposal 3: For the control plane of eLTE, the LTE RRC protocol should be used as baseline, and some enhancement (e.g. new QoS related configuration in RRC) will be introduced in the existing LTE RRC protocol (i.e. 36.331) to support the NextGen Core.

Similar as the CP, the LTE user plane protocol stack should be used as baseline for eLTE, and some enhancement should also be introduced to support the NextGen Core. In addition, considering the LTE UP protocol will be used for both LTE and eLTE, we think the impact on the existing LTE UP specs should be minimized. For the supporting of new QoS architecture, in order to minimize the impact on the current LTE PDCP protocol, as discussed in [2], a new UP protocol layer (Packet Data Association Protocol, PDAP) is proposed to adapt the new QoS architecture used in NextGen core and perform the mapping between QoS flow from PDU session and DRB based on the QoS flow ID, in which case, the impact of new QoS architecture can be isolated from the LTE PDCP entity. One example is given as follow:
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Figure 1: Example for the PDAP
Proposal 4:
For the User Plane, the LTE user plane should be reused as baseline, and some enhancement (e.g. new QoS related UP operation) should be introduced to support the NextGen Core.

Proposal 5:
The impact on the legacy LTE L2 specs should be minimized and a new UP entity should be introduced to adapt the new NG-U interface (e.g. Adapt the new QoS architecture).
Since the eLTE eNB is the evolution of eNB that supports connectivity to EPC and NG-Core, it is quite possible (as we described above) for the eLTE eNB to have connection with both EPC and NG-Core simultaneously, in which case both the legacy LTE UE and the eLTE UE with the support of new NAS should be supported in the eLTE cell. 

Proposal 6: The eLTE eNB can have connection with both EPC and NG-Core simultaneously and the eLTE cell should support both the legacy UE and the eLTE UE.

Considering the EPC and NG-Core may refer to different NAS protocol, in order to support both legacy LTE UE and eLTE UE in case eLTE eNB have connection with both EPC and NG-Core, both the LTE NAS related parameters (e.g TAI) and NextGen NAS parameters should be broadcasted in the eLTE Cell.
Proposal 7: In order to support both legacy LTE UE and eLTE UE in eLTE cell simultaneously, both the LTE NAS related parameters (e.g TAI) and NextGen NAS parameters should be broadcasted in system information.

4. Consideration on the eLTE/NR tight interworking
It has been agreed that the LTE/NR tight interworking with eLTE involved should be supported [3]. The intention of this section is to review the agreements made on LTE/NR tight interworking so far, and try to conclude whether these agreements are also valid for the LTE/NR tight interworking with eLTE involved.
------------------------------------------------------ Agreement start -----------------------------------------------

· Architecture and Guideline:

· DC approach for LTE-NR aggregation will be studied.
· The CA based LTE-NR aggregation will not be studied as part of the study item.

· Separate RRC specification for NR should be introduced and maintained even for the case of LTE + NR interworking.

· UP - Bearer type:

· Study both split bearer (3C bearers) and direct routing (1A bearers).
· SCG bearer for LTE-NR interworking with EPC as CN will be studied. Final decision on support of SCG bearer will be made after more details of the impact of Next Gen Core to PDCP have been studied.
· 
Study the new bearer type to split the bearer while setting the U-plane termination point in SeNB.
· CP - RRC:

· UE has a single RRC state machine based on the master, and single CP connection to CN.

· Network has two RRC entities that can generate ASN.1.

· ASN.1 generated by the secondary can be transported by the master (at least in some cases, e.g. for first configuration).
· RAN2 understand that the C plane latency requirement from the RAN requirements TR does not have to be met for the LTE-NR interworking case.
· LTE (respectively NR) master node should not need to modify or add to the NR (respectively LTE) configuration of the UE.
· Allow gNB to format NR RRC PDUs for the UE configuration.

· RAN2 aim for a solution where the master node and secondary node are not required to comprehend each others UE configuration.

· CP - Capability:

· Some coordination is required between LTE (respectively NR) master node and NR (respectively LTE) secondary node.
· RAN2 shall consider the LTE/NR tight interworking (with LTE eNB, NR gNB or eLTE eNB as a master node) for the coordination of capabilities.

· We should aim to minimum the differences between the NR capability reporting across the LTE/NR tight interworking cases (NR gNB as a master node) and the standalone NR gNB case.

· At least some band combinations across RATs should be coordinated across the master and the secondary nodes.

· Layer 2 buffer capabilities should be coordinated across the RATs should be coordinated across the master and the secondary nodes.

· Agree the following principle: the master node and the secondary node only need to use own RAT UE capabilities (which will include some other RAT capabilities relating to the interworking). At least for the initial configuration of interworking case these are provided on the master node RAT or from core network.

------------------------------------------------ Agreement end -------------------------------------------------------
For the control plan, according to the proposal 3 given above, since the LTE RRC (i.e. 36.331) will be reused, considering the requirement on the independent evolution, we think the architecture with “dual RRC” shall still be used in eLTE/NR tight interworking. Therefore, we think all the CP conclusion listed above should still be valid for the eLTE/NR tight interworking.

For the user plan, since we still aim to have a DC based solution, for the split bearer, the data will be splitted in/below the PDCP, which is isolated with the QoS flow mapping in the new QoS architecture. For the SCG bearer, based on our proposal 5, we think the only difference from the LTE/NR tight interworking is how to adapt the new NG-U interface (e.g. whether the new PDAP will be configured or not), which has not been touched in the agreements above.

Based on the discussion above, we think all the agreements made so far for LTE/NR tight interworking should also be valid for the eLTE/NR tight interworking.
Proposal 8: The agreements made so far for LTE/NR tight interworking shall still be valid for the eLTE/NR tight interworking.

Based on the above analysis, we think it is possible to have similar solution to achieve both the LTE/NR tight interworking and eLTE/NR tight interworking. So in order to simplify the following study, we proposal as follow:
Proposal 9: The same solution should be used for both LTE/NR tight interworking and eLTE/NR tight interworking as much as possible for the future study.
5. Conclusion
Based on the analysis given above, we give our proposals as follow:

Performance/Functional requirement for eLTE
Proposal 1: eLTE will not be required to fulfil the performance requirement captured in RAN TR 38.913, unless it has been specified explicitly.

Proposal 2: In order to access the sliced NextGen core, the NW slice selection function related to sliced NextGen Core should be supported in eLTE.

General principles for eLTE
Proposal 3: For the control plane of eLTE, the LTE RRC protocol should be used as baseline, and some enhancement (e.g. new QoS related configuration in RRC) will be introduced in the existing LTE RRC protocol (i.e. 36.331) to support the NextGen Core.

Proposal 4:
For the User Plane, the LTE user plane should be reused as baseline, and some enhancement (e.g. new QoS related UP operation) should be introduced to support the NextGen Core.

Proposal 5:
The impact on the legacy LTE L2 specs should be minimized and a new UP entity should be introduced to adapt the new NG-U interface (e.g. Adapt the new QoS architecture).
Proposal 6: The eLTE eNB can have connection with both EPC and NG-Core simultaneously and the eLTE cell should support both the legacy UE and the eLTE UE.

Proposal 7: In order to support both legacy LTE UE and eLTE UE in eLTE cell simultaneously, both the LTE NAS related parameters (e.g TAI) and NextGen NAS parameters should be broadcasted in system information.

Consideration on the eLTE/NR tight interworking

Proposal 8: The agreements made so far for LTE/NR tight interworking shall still be valid for the eLTE/NR tight interworking.

Proposal 9: The same solution should be used for both LTE/NR tight interworking and eLTE/NR tight interworking as much as possible for the future study.
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