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Introduction
In the context of NR, it was agreed to work on
a.)   A split architecture for the RAN, aka “CU-DU” split.
b.) It was also agreed to specify an open interface between CU-DU

It’s clear due to the functional decomposition of a (e)(g)NB into functional components like CU and DU, the question of termination point(s) of NG, X2 and Xn interfaces needs to be revisited and clarified.

DTAG and the Co-signing companies are having strong concerns with the outcome: 
(“Termination point of the interfaces NG, X2, Xn and S1-U is the gNB”) 
of RAN3#95bis, with regards openness of interfaces and in context of interoperability issues.

Being not specific in specifications, may lead to deviating implementations, claiming being based on a standard, but finally not multivendor interoperable.
The co-singing companies are requesting 3GPP RAN3 to fulfil the task of delivering, open multivendor interoperable interface, and requiring to specify the termination point of NGi, X2 and Xn interfaces in case of a gNB split architecture is being in the CU of the gNB.
Background

At RAN3#95bis meeting, RAN3 was asked to clarify the end points of Xx(n) interface when new network nodes, such as NR CU and NR DU, are defined during NR WI in [1]
Furthermore in [2] aspects of:

· CU-DU architecture

· Relationship with CU and DU

· Relationship with DU and cell

· Network element identifier on CU-DU split architecture
have been discussed and two options have been listed in [2]. 

Option 1, according to Figure 1 in [2]:

This option can be characterized as follows:

· CU and DU are spilt and connected via an interface F1

· The termination points between different gNBs and/or LTE eNBs for NGi and Xn interfaces are left as for the non-split gNBs or LTE eNBs 
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Figure1: NGC-gNB 
Observation 1: The NGi and Xn interfaces formally terminate in a gNB/LTE eNB, while the exact termination points of the NG-C, NG-U, Xn-C and Xn-U interfaces in the functional components of a gNB (CU/ DU) in split architecture are left unspecified!
Option 2, according to Figure 2 in [2]:
This option can be characterized as follows:

· CU and DU are spilt and connected via an interface F1

· The termination points between different gNBs and/or LTE eNBs for the NGi and Xn interfaces are the gNBs CU
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Figure 2: NGC-CU

Based on the discussions of [1] and [2] the outcome of the meeting was noted as follows: 

·  “Termination point of the interfaces NG, X2, Xn and S1-U is the gNB”
Discussion
DTAG already raised concerns during with the outcome at RAN3#95bis! The main argumentation in [2] for a “Termination point of the interfaces NG, X2, Xn and S1-U is the gNB” based on option 1, were based on the following arguments:

a.) the CU and DU are the internal unit of the gNB. 
b.) There could be CU ID and DU ID, which might not be visible for NGC.
c.) For NGC just the gNB ID is visible.
d.) The Xn interface is the interface between gNBs.
e.) For the Xn interface, the CU ID and the DU ID are also invisible.

The listed arguments above out of [2], are not convincing for the following reasons:

a.) The interface between CU and DU is a gNB internal interface by definition, independent whether following the logic of option 1 or option 2, in [2].
b.) Whether or not a CU ID or a DU ID is being “exposed and visible” to NGC, is a matter of design of NG-AP, rather than a matter of the termination point of the NG interface.
c.) Whether or not a gNB ID is being "exposed and visible" to NGC is also a matter or design of NG-AP. However it’s obvious gNB ID is part of interactions between the NR and NGC and need to be visible.
d.) From functional allocation, it’s obvious the Xn-C interface can only interface towards the CU part of a gNB in split architecture. Refer also to [3].
e.) Whether or not a CU ID or a DU ID is being “exposed and visible” on Xn interface, is again a matter of design of Xn-AP, rather than a matter of termination point of the NG interface.
From the current functional allocation of NR and referring to the envisioned NR protocol stack, it’s clear the termination points of related interfaces like NG, Xn, is the CU of a gNB.
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Figure 1 out of [3]: Protocol diagram for High Layer split Option 2

Above facts are also reflected in the listed design principles for the higher Layer split options in [3]. As a reference just figure 1 out of [3] is given above, to illustrate that termination points of interfaces can be clearly specified form a technical point of view.

Conclusion
Conclusion 1:

Terminating the NGi and Xn interfaces only formally in a gNB/LTE eNB, while leaving open the exact termination of the NG-C, NG-U, Xn-C and Xn-U interfaces in the functional components of a gNB in split architecture (CU/ DU), may lead to deviating implementations, claiming being based on a standard, but finally not multivendor interoperable.

Conclusion 2:
The termination point of NGi and Xn interfaces can be clearly specified form a technical point of view, this has been reflected various contributions e.g. refer to [3].
Proposal:
It’s proposed to specify the termination point of NGi, X2 and Xn interfaces in case of a gNB split architecture being in the CU!
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