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Introduction
[bookmark: OLE_LINK41][bookmark: OLE_LINK24][bookmark: OLE_LINK17][bookmark: OLE_LINK16]The way forward on CP-UP split of NR CU has been summarized in [1]. In this contribution, we would like to further discuss some open issues on CU-CUPS of NG-RAN.

Considerations on Separation of CP and UP in CU
In [1], the list of open issues on the study item “Separation of CP and UP for Split Option 2 of NR” has been captured. 
Open issues related to the CU-CUPS are as follows [1]: 
o	Further study cardinality?
o	CU-UP discovery/(re-)selection by CU-CP?
o	Load balancing/overload handling?
o	Impacts to NR-LTE tight i/w?
o	Impacts to NR UP? Mitigations (if any)?
o	Security impacts?
o	Mobility, data forwarding?
o	Slicing?
o	OAM?
o	Adopt SCTP for E1?
o	How to capture the architecture with CU-CP and CU-UP separation?
o	Function split between CU-CP and CU-UP?
o	General E1 principles / protocol stack / UE-dedicated (e.g. bearer mgmt.) / non-UE-dedicated?

The overall architecture for CU-CUPS can be illustrated in Figure 1. A gNB-CU consists of a CU-CP and one or more CU-UPs, where a newly standardized E1 interface between them is connected. 
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Figure 1: Overall gNB architecture based on CU-CUPS

Since multiple CU-UP nodes may be used for flexibly accommodating large capacity of CU-UP processing, a CU-CP node can be connected to multiple CU-UP nodes. Therefore, it should be clarified whether a master CU-UP node is required or not in case that multiple CU-UP nodes are deployed. The master CU-UP node can have direct F1 interface with gNB-DU node.

Proposal 1: It should be clarified whether a master CU-UP node is required or not in case that multiple CU-UP nodes are deployed.

When it comes to the functions of CU-CP and CU-UP nodes, RRC and the CP of PDCP protocols may reside in the CU-CP node, while the UP of PDCP and SDAP protocols may reside in the CU-UP node. However, it is unclear if the CP of SDAP protocol can resides in the CU-CP or CU-UP node. Figure 2 shows an example of functional split between CU-CP and CU-UP nodes.

Proposal 2: The function location of the SDAP-CP protocol in CU should be clarified.
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Figure 2: An example of functional split between CU-CP and CU-UP nodes

Besides, as an essential function of the E1 interface, it is also required that a CU-CP node needs to efficiently control multiple, virtualized CU-UP nodes connected to the CU-CP. Therefore, the CU-CP may request the CU-UPs to send the required information such as the processing resource and load information of CU-UPs. Upon the reception of these information, the CU-CP may setup, release, or modify the resource accordingly. 

Proposal 3: The resource management of multiple CU-UP nodes should be supported as the E1 interface functionality.

Proposals Summary
Having discussed above, it is proposed that RAN WG3 is kindly asked to reflect the followings onto new TR 38.xxx - Study on separation of CP and UP for split option 2 of NR [2]. 

· Proposal 1: It should be clarified whether a master CU-UP node is required or not in case that multiple CU-UP nodes are deployed.
· Proposal 2: The function location of the SDAP-CP protocol in CU should be clarified.
· Proposal 3: The resource management of multiple CU-UP nodes should be supported as the E1 interface functionality.
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