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1   Introduction
In the last RAN3 meeting, it was agreed that:

“Start from the specification work for ng-eNB-CU and ng-eNB-DU, with W1 interface between the two logical nodes. Where the W1 only applies to NG-RAN and it may be possible to reuse 38.425 as user plane between the two logical nodes.”
Taking characteristics of eNB connecting to 5GC into consideration, several pending issues need to be solved to support eNB CU-DU split. In this contribution we would reflect these issues.
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).
There were several RAN2 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 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 eNB CU-DU architecture, eNB-CU will support flow-based QoS, the QoS handling in 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 to support flow-based QoS.
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. Furthermore, the supported slice information of eNB-DU shall be informed to the eNB-CU in W1 setup procedure and eNB-DU configuration update procedure. 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 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.

Proposal 3 
It is proposed to use W1 setup procedure and eNB-DU configuration update procedure to inform the supported slice information of eNB-DU to eNB-CU.
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 eNB-CU and eNB-DU, therefore, there is no impact on the W1 interface of eNB CU DU.
Observation 2 
Security has no impact on the W1 interface of eNB CU DU.
2.5   Access control

For disaggregated gNB, the gNB-DU is responsible for encoding the NR-MIB and NR-SIB1, which contains the parameters used for the initial access, e.g., uac-BarringInfo IE. However, different from NR, some access parameters are contained in the SIB2 in LTE, e.g., ac-BarringInfo IE, ue-TimersAndConstants IE, connEstFailureControl IE, bcch-Config IE and pcch-Config IE. The above access parameters are DU related, and hence, the SIB2 should be generated in eNB-DU.




  
Proposal 4 
It is proposed to further discuss how to support generating SIB2 in eNB-DU.
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 eNB CU DU case, when moving the UE from connected to inactive, the W1AP UE context release procedure can be used.
Proposal 5 
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 DC case where both the MN and SN are the NG-RAN (i.e., gNB or ng-eNB), 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 (LL) resources in [5]. In case of disaggregated gNB case, SgNB-CU will inform SgNB-DU to release UE context when UE enters into RRC_inactive mode.

As the DC configuration can be kept in the MN and SN in the Option4 and Option7 case, similar as disaggregated gNB case, SeNB-CU can inform SeNB-DU to release UE context when UE enters into RRC_inactive mode.

Proposal 6 
SeNB-CU can inform SeNB-DU to release UE context when UE enters into RRC_inactive mode. 
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 eNB CU-DU architecture can use the same way as F1AP PAGING message.
Proposal 7 
It is proposed to transfer RAN based paging information in W1AP PAGING message.
2.7   RRC protocol configuration

The gNB-DU and gNB-CU are responsible for generating the LL configuration (i.e., CellGroupConfig IE as defined in TS 38.331) and higher-layer (HL) configuration (i.e., RadioBearerConfig IE as defined in TS 38.331), respectively, whereas for LTE RRC protocol, both LL configuration and HL configuration are contained in the RadioResourceConfigDedicated IE. Then, an issue is how to split the LL configuration and HL configuration into different IEs to support the eNB CU-DU split [8].

It is worth to mentioning that to support the EN-DC, as specified in TS 36.331, the nr-RadioBearerConfig1-r15 IE including the NR RadioBearerConfig IE was introduced in the RRCConnectionResume message and the RRCConnectionReconfiguration message. Hence, a simple way to support eNB CU-DU split is that the eNB-DU is responsible for generation the RadioResourceConfigDedicated IE which only contains the LL configuration (e.g., without the PDCP-Config IE), and the eNB-CU is responsible for generation the nr-RadioBearerConfig1-r15 IE. That is, the eNB-DU sends the generated RadioResourceConfigDedicated IE to the eNB-CU, and the eNB-CU send it, combined with the nr-RadioBearerConfig1-r15 IE generated in the eNB-CU, to the UE via the RRC message.

Proposal 8 
It is proposed to further discuss how to support RRC protocol in disaggregated eNB deployment.
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 eNB CU DU.
Proposal 1 
It is proposed to use W1AP UE context setup/modification procedure to transfer QoS information to support flow-based QoS.
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 W1 setup procedure and eNB-DU configuration update procedure to inform the supported slice information of eNB-DU to eNB-CU.
Proposal 4 
It is proposed to further discuss how to support generating SIB2 in eNB-DU.
Proposal 5 
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 6 
SeNB-CU can inform SeNB-DU to release UE context when UE enters into RRC_inactive mode. 
Proposal 7 
it is proposed to transfer RAN based paging information in W1AP PAGING message.

Proposal 8 
It is proposed to further discuss how to support RRC protocol in disaggregated eNB deployment.
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