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1   Introduction
In RAN#79 meeting, a new WI on eNB(s) Architecture Evolution for E-UTRAN and NG-RAN has been approved [1].
In this contribution, we discuss how to support disaggregated eNB connecting to EPC, i.e. analyses the listed features impacts on eNB-CU eNB-DU W1 interface.
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

In [2] and [3], several LTE features are mentioned in the time plan, to support disaggregated eNB connecting to EPC, including ACB, Inter-RAT mobility, NB-IoT, eMTC, eDRX, Coverage Enhancements, MDT/SON for network optimization, EAB/SSAC/ACDC, V2X.
2.1   ACB, EAB, SSAC and ACDC;
There are four access control mechanisms in E-UTRAN, including ACB, EAB, SSAC and ACDC.

The ACB, SSAC, ACDC related parameters are broadcasted in SIB2, EAB related parameters are broadcasted in SIB4. Assuming that eNB-CU is responsible for SIB2 and SIB4 coding, and these two SIBs will be provided from CU to DU via eNB-CU Configuration Update, there is no need for extra handling of these mechanisms over W1 interface.
Proposal 1: ACB, EAB, SSAC and ACDC parameters will be provided from CU to DU as part of SIB2 and SIB4, via eNB-CU Configuration Update procedures.
2.2   Inter-RAT mobility

Measurements to be performed by a UE for inter-RAT mobility can be controlled by E-UTRAN, using broadcast or dedicated control. Inter-RAT cell re-selection information is broadcasted in SIB3. 

As RRC is located at eNB-CU, the dedicated control of measurement can be handled by eNB-CU, exchanged between eNB-CU and UE via eNB DU using W1 RRC Message Transfer procedures.

Assuming that eNB-CU is responsible for SIB3 handling, it will be provided from eNB-CU to eNB-DU to broadcast via eNB-CU configuration update procedure.

Similar to intra-LTE S1 Handover, the inter RAT handover can also be supported by W1 UE Context management procedure.
Proposal 2: seems Inter-RAT mobility could be supported by reusing W1 RRC Message Transfer, eNB-CU configuration update and UE context management procedures. 
2.3   NB-IoT

In NB-IoT, SRB1bis was introduced, hence there is a need to include SRB1bis type in RRC Message Transfer.
Proposal 3: to support NB-IoT, include SRB1bis type in RRC Message Transfer.

To support Paging of NB-IoT UE, the NB-IoT UE Identity Index value, Extended UE Identity Index Value, and UE Radio Capability for Paging-NB will be provided from CN to eNB, herein in disaggregated eNB scenario, eNB-CU needs to provide such information to eNB-DU in Paging procedure.
Proposal 4: to support NB-IoT, it is needed to include NB-IoT UE Identity Index value, Extended UE Identity Index Value and UE Radio Capability for Paging-NB in W1AP Paging procedure.

2.4   eMTC
To support Paging of eMTC UE, the Extended UE Identity Index Value and UE Radio Capability for Paging will be provided from CN to eNB, herein in disaggregated eNB scenario, eNB-CU needs to provide such information to eNB-DU in Paging procedure.

Proposal 5: to support eMTC, it is needed to include Extended UE Identity Index Value and UE Radio Capability for Paging in W1AP Paging procedure.

2.5   eDRX
To support eDRX, the core network will provide Paging eDRX Information and NB-IoT Paging eDRX Information to the eNB for calculation of PH, herein in disaggregated eNB scenario, eNB-CU needs to provide such information to eNB-DU in Paging procedure.
Proposal 6: to support eDRX, it is needed to include Paging eDRX Information and NB-IoT W1AP Paging eDRX Information in Paging procedure.
2.6   Coverage Enhancements
In E-UTRAN, in case of Coverage Enhancements, the eNB will provide the last serving cell id and CE level to the MME in S1AP: UE CONTEXT RELEASE COMPLETE message, as the CE level is only known by the eNB-DU, it is hererin need to find a solution to provide the CEL of the UE to the eNB-CU.
Proposal 7: to support CE, it is needed to further discuss how to provide Coverage Enhancement Level from eNB-DU to eNB-CU.

The last serving cell id and CEL will also be provided from the MME to the eNB in S1AP: PAGING message, in order to assist the eNB-DU to perfrom paging over radio interface, it is needed to include them in W1AP Paging procedure.
Proposal 8: to support CE, it is needed to provide the last serving cell id and CEL from eNB-CU to eNB-DU in W1AP Paging procedure.
The Enhanced Coverage Restricted and CE-mode-B Restricted information are provided from MME to eNB in many S1AP messages such as INITIAL CONTEXT SETUP REQUEST, CONNECTION ESTABLISHMENT INDICATION, PATH SWITCH REQUEST ACKNOWLEDGE, etc. The eNB-DU will need to get these information to know whether the UE is allowed to be served in CE mode, or CE mode B, it is needed to provide them from eNB-CU to eNB-DU.

Proposal 9: to support CE, it is needed to further discuss how to provide Enhanced Coverage Restricted and CE-mode-B Restricted information from eNB-CU to eNB-DU.
2.7   MDT/SON for network optimization

For MDT/SON support in CU DU deployment was not discussed in F1 interface yet, to avoid duplication discussion, it is better to wait for F1 discussion on these aspects.
Proposal 10: to avoid duplication discussion, for MDT/SON, it is better to wait for F1 discussion.
2.8   V2X

In V2X, mode 3 and mode 4, in case the V2X resource information is not broadcasted, the UE will send RRC: SidelinkUEInformation message towards the eNB to request V2X resources, then the eNB will send RRCConnectionReconfiguration message to the eNB to inform the assigned V2X resource pool.
As the radio resource will be managed by eNB-DU, upon receiving the SidelinkUEInformation from the UE, the eNB-CU needs to ask the eNB-DU about resource pool assignment, it will be needed to further discuss how to support this coordination procedure.
Proposal 11: to support V2X, it is needed to further discuss how to assign the V2X resource to the UE between eNB-CU and eNB-DU.

3   Conclusion
In this contribution, we analyse how to support the listed LTE features in disaggregated eNB scenario, get the proposals below:
Proposal 1: ACB, EAB, SSAC and ACDC parameters will be provided from CU to DU as part of SIB2 and SIB4, via eNB-CU Configuration Update procedures.

Proposal 2: seems Inter-RAT mobility could be supported by reusing W1 RRC Message Transfer, eNB-CU configuration update and UE context management procedures. 
Proposal 3: to support NB-IoT, include SRB1bis type in RRC Message Transfer.

Proposal 4: to support NB-IoT, it is needed to include NB-IoT UE Identity Index value, Extended UE Identity Index Value and UE Radio Capability for Paging-NB in W1AP Paging procedure.

Proposal 5: to support eMTC, it is needed to include Extended UE Identity Index Value and UE Radio Capability for Paging in W1AP Paging procedure.

Proposal 6: to support eDRX, it is needed to include Paging eDRX Information and NB-IoT W1AP Paging eDRX Information in Paging procedure.
Proposal 7: to support CE, it is needed to further discuss how to provide Coverage Enhancement Level from eNB-DU to eNB-CU.

Proposal 8: to support CE, it is needed to provide the last serving cell id and CEL from eNB-CU to eNB-DU in W1AP Paging procedure.
Proposal 9: to support CE, it is needed to further discuss how to provide Enhanced Coverage Restricted and CE-mode-B Restricted information from eNB-CU to eNB-DU.
Proposal 10: to avoid duplication discussion, for MDT/SON, it is better to wait for F1 discussion.
Proposal 11: to support V2X, it is needed to further discuss how to assign the V2X resource to the UE between eNB-CU and eNB-DU.
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