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1   Introduction
In RAN#79 meeting, a new WI focusing on eNB(s) Architecture Evolution for E-UTRAN and NG-RAN was approved [1]. Taking characteristics of eNBs connecting to 5GC into consideration, several pending issues need to be solved to realize ng-eNB CU-DU split. In this contribution we would reflect these issues.
Note: it is assumed that W1 is used as the interface name between eNB-CU and eNB-DU, up to RAN3 final decision.

2   Discussion
2.1   Comparison between LTE/5GC and NR/5GC

As state in [2], E-UTAN connected to 5GC supports the following functions:

- 5G NAS message transport;
- 5G security framework (see TS 38.300), except that data integrity protection is not supported;
- Access Control (see TS 38.300);
- Flow-based QoS (see TS 38.300);
- Network slicing (see TS 38.300);
- SDAP (see TS 37.324);

- NR PDCP (see TS 38.323).
In the latest RAN2 meeting, there were several agreements achieved related to these functions [2]:
· The QoS framework principles agreed for NR should be applied for E-UTRA connected to 5GC, and same SDAP layer is introduced to support flow based QoS framework
· Align the support of network slicing in E-UTRA connected to 5G CN with NR
· The legacy LTE SMC procedure (possibly with extensions to SMC message) is reused to activate initial AS security for the UE accessing 5GC via E-UTRA connected to 5GC. Data integrity protection will not be supported for E-UTRA connected to 5GC in rel-15
· Access barring mechanism for LTE connectivity connected to 5GC is based on unified access barring mechanism for NR
· Introduction of the feature E-UTRA RRC_INACTIVE state for E-UTRA connected to 5GC [3]
Observation 1 
The functions of LTE/5GC is almost the same with NR/5GC from architecture perspective.
The detailed impact analysis on ng-eNB CU-DU architecture is given in the following subsections.
2.2   Qos handling

In NR CU-DU architecture, as state in 38.473 [4], both QoS flow level QoS profile and DRB level QoS profile are mandatory present from gNB-CU to gNB-DU in UE context setup/modification message. Since LTE/5GC will reuse the SDAP specification, for ng-eNB CU-DU architecture, ng-eNB-CU will support flow-based Qos, the Qos handling in ng-eNB CU-DU architecture can use the same way as F1. 

Proposal 1 
It is proposed to use W1AP UE context setup/modification procedure to transfer Qos information.
2.3   Network slicing

In NR CU-DU architecture, as state in 38.473 [4], S-NSSAI is added into DRB and provided to gNB-DU in UE context setup and modification procedures. Since LTE/5GC will align the support of network slicing in E-UTRA connected to 5G CN with NR, the network slicing information transfer in ng-eNB CU-DU architecture can use the same way as F1. 
Proposal 2 
It is proposed to use W1AP UE context setup/modification procedure to transfer network slicing information.
2.4   Security

It was agreed that the legacy LTE SMC procedure is reused to activate initial AS security for the UE accessing 5GC via E-UTRA connected to 5GC. Since the security information is included in the NG-RAN node UE context, and will be transferred via RRC container between ng-eNB-CU and ng-eNB-DU, therefore, there is no impact on the W1 interface of ng-eNB CU DU.
Observation 2 
Security has no impact on the W1 interface of ng-eNB CU DU.
2.5   Access control

There was an agreement that access barring mechanism for LTE connectivity connected to 5GC is based on unified access barring mechanism for NR, generally, the unified access barring should be added in other SIBs. 
In NR CU-DU architecture, as state in 38.473 [4], other SIBs are encoded in gNB-CU and provided to gNB-DU during gNB-CU configuration update procedure. Therefore, the unified access barring transfer in ng-eNB CU-DU architecture can use W1AP eNB-CU configuration update procedure.
Proposal 3 
It is proposed to use W1AP eNB-CU configuration update procedure to transfer access control information.
2.6   RRC_Inactive states

Status change from connected to inactive
In NR CU-DU architecture, gNB-CU use F1AP UE context release procedure to inform gNB-DU to release UE context when moving UE to RRC_Inactive mode. Similar to F1AP procedure, in ng-eNB CU DU case, when moving the UE from connected to inactive, the W1AP UE context release procedure can be used.
Proposal 4 
It is proposed to use W1AP UE context release procedure to release UE context at eNB-DU when moving the UE from connected to inactive.
In NR DC CU-DU architecture, RAN3 confirm the feasibility of keeping SDAP/PDCP network resource configuration on both MN and SN for UEs in RRC_INACTIVE, while removing Lower Layer resources in [5], that is, SgNB-CU will inform SgNB-DU to release UE context when UE enters into RRC_inactive mode.
Since the architecture Option4 and Option7 have not been discussed in E-UTRAN connected to 5GC WI [6], and Option4 is belongs to the late drop part in NR WI [7]. Therefore, it is proposed that whether architecture Option4 and Option7 should be supported in ng-eNB CU-DU architecture depends on these WI progress.
Proposal 5 
It is suggested that the discussion of Option4 and Option7 should depend on the E-UTRAN connected to 5GC WI and NR WI progress. 
RAN paging

In NR CU-DU architecture, UE paging identity for CN-based and UE paging identity for RAN-based will be provided by gNB-CU in F1 AP paging message, and gNB-CU will use I-RNTI for RAN Paging and 5G-S-TMSI for CN Paging, while other paging information e.g. paging DRX, paging priority are also sent by gNB-CU. Since 5G-S-TMSI is added to PagingUE-Identity IE in E-UTRA connected to 5G CN, the paging information transfer in ng-eNB CU-DU architecture can use the same way as F1AP PAGING message.
Proposal 6 
it is proposed to transfer RAN based paging information in W1AP PAGING message.
3   Conclusion
In this contribution, we discussed how to support disaggregated ng-eNB connecting to 5GC, and get the following observations and proposals:
Observation 1 
The functions of LTE/5GC is almost the same with NR/5GC from architecture perspective.
Observation 2 
Security has no impact on the W1 interface of ng-eNB CU DU.
Proposal 1 
It is proposed to use W1AP UE context setup/modification procedure to transfer Qos information.
Proposal 2 
It is proposed to use W1AP UE context setup/modification procedure to transfer network slicing information.
Proposal 3 
It is proposed to use W1AP eNB-CU configuration update procedure to transfer access control information.
Proposal 4 
It is proposed to use W1AP UE context release procedure to release UE context at eNB-DU when moving the UE from connected to inactive.

Proposal 5 
It is suggested that the discussion of Option4 and Option7 should depend on the E-UTRAN connected to 5GC WI and NR WI progress. 
Proposal 6 
it is proposed to transfer RAN based paging information in W1AP PAGING message.
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