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Introduction
In this contribution we discuss the topic of the overall NG-RAN architecture and suggest a text proposal for the stage-2 NR specification TS 38.300 [2].

As of now, there are somewhat different NG-RAN architecture diagrams specified in RAN3 TR 38.801 [1], RAN2 TR 38.804 [2] and SA2 TS 23.501 [3]. This situation is natural, as different groups focused on different aspects of NR, NGC and their interconnections. However, when moving into the normative phase it is important to align these, in order to produce high quality specifications. 
In this contribution we attempt such an alignment and propose an architecture diagram for TS 38.300[2]. Even though this is formally a RAN2 TS, we assume that we will follow the same approach as we did TS 36.300 [5] and RAN3 will be responsible to populate architecture related sections in this specification.
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Discussion
Two discussions to the NG-RAN architecture took place in RAN3 in the SI phase, one focusing on the interfaces between NG-RAN and NGC and another one focusing on the CU/DU architecture and interfaces. These two discussions produced two separate, but very much related architecture diagrams.
The first discussion resulted in the following architecture diagram as captured in the RAN3 TR 38.801 [1]:
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Figure 1: New RAN architecture

NOTE: the figure in RAN3 TR 38.801 [1] follows a bit different pictorial representation then what is commonly used in RAN specifications. In the normative phase it may be beneficial to continue the pictorial representation used so far in TS 36.300 [5].
Observation 1: Architecture diagram in TR 38.801 [1] does not follow the pictorial representation used in TS 36.300 [5].

Additionally, the second discussion produced the following diagram showing the CU-DU split architecture, also captured in the RAN3 TR 38.801 [1]:

[image: image2.emf]CU

Fs-C

DU DU

Fs-U Fs-C Fs-U

gNB


Figure 2: gNB architecture with CU and DUs
NOTE: the architecture in figure 2 has been captured before the agreement to proceed with normative stage-2 and stage-3 specification for high level functional split has been reached, which is why it is titled “gNB architecture”, rather than “NG-RAN architecture”. It also shows “gNB” with solid line, representing the lack of agreement at the time it was drawn on high level CU/DU split and Fs interface. Given that RAN3 have agreed to proceed with stage-2 and stage-3 normative specification for the high level split, the corresponding diagram to be adopted in TS 38.300 [4] shall reflect these agreements.
Observation 2: CU/DU architecture diagram in TR 38.801 does not reflect the recent agreement to proceed with normative work for the high level functional split.

On the other hand, the RAN2 TR 38.804 [2] has the following NG-RAN figure:
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Figure 3:
Overall architecture
NOTE: since the RAN2 discussion so far focused on NR, the architecture in figure 3 does not show eNB, which is part of NG-RAN. Given the agreement that NG-RAN contains both eNB and gNB, this needs to be reflected in TS 38.300 [4].
Observation 3: Architecture diagram in TR 38.804 [2] does not contain eNB.

Yet another architecture diagram is available in the SA2 TS 23.501 [3], as shown below:
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Figure 4: Non-Roaming 5G System Architecture in reference point representation

NOTE: “(R)AN” in the figure 4 above designates both 3GPP RAN and non-3GPP AN. Given the recent RAN#75 plenary agreement that RAN3 shall work to define NG-C/U interfaces access agnostic (i.e. supporting 3GPP and non-3GPP access networks), this also needs to be reflected in TS 38.300[4].  This is discussed in a separate contribution [7] in more detail.
Observation 4: Architecture diagram in TS 23.501 [3] contains both 3GPP and non-3GPP accesses under the name “(R)AN”.

As one can see, these figures are not entirely aligned – each one captures some, but not all the required aspects. The comparison table below summarizes the differences:
	
	gNB
	eNB
	Non-3GPP
	CU/DU

	TR 38.801
	yes
	yes
	no
	yes (separate figure)

	TR 38.804
	yes
	no
	no
	no (outside of RAN2 scope)

	TS 23.501
	yes (implicitly)
	yes (implicitly)
	yes
	no (outside of SA2 scope)


Table 1: Comparison of different architecture diagrams in different WGs
In order to align these and produce a NG-RAN architecture diagram for TS 38.300 [4] which reflects all possible NG-RAN use-cases and scenarios, it is therefore proposed to use figures from the RAN3 TR 38.801 [1] as a baseline for TS 38.300 [4], while complementing them with aspects not currently reflected in the TR 38.801[1], specifically:
· Combine the overall architecture and the CU/DU architecture figures (from TR 38.801 [1])

· Align to pictorial representation used in TS 36.300 [5] (as in TR 38.804 [2])

· Include the N3IWF (as in TS 23.501 [3])

Additionally, we propose to have separate lines for control and user plane interfaces NG-C and NG-U, to illustrate a control/user plane separation, which is an explicitly stated design objective of NGC (contrary to EPC), as per TR 23.799 [6]:
	4.1
High level Architectural Requirements

<text omitted>
5
Support a separation of Control plane and User plane functions.


Observation 5: NGC supports control/user plane separation on NG-C/U (N2/3) interfaces.

Proposal 1: to adopt in TS 38.300 [4] RAN architecture figure(s) below.

Currently, we provide separate figures for:

· Overall NG-RAN architecture

· NG-RAN architecture with CU/DU split

· Architecture with non-3GPP Access Network (AN)

Alternatively, a single diagram capturing all the options may be considered.
Proposal 2: to discuss, whether to adopt a single all multiple figure for architecture options below.
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Figure 5: NG-RAN Architecture
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Figure 6: NG-RAN Architecture with CU/DU split
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Figure 7: Architecture with non-3GPP Access
NOTE: architecture with non-3GPP networks is covered in more detail in a separate contribution [7].
Additionally, we would like to revisit the agreement to use NG-C/U interface names. At the time, the decision to use different names compared to SA2 was largely driven by the understanding that there is actually a difference between N2/3 reference points and NG-C/U interfaces defined in RAN3. However, given the RAN#75 decision that N2/3 reference points map 1:1 to NG-U/C interfaces, it may be worthwhile to consider naming alignment.

Proposal 3: taking into account the RAN#75 decision on access agnostic N2/3-NG-C/U, we propose to reconsider and align the names.
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Conclusions and proposals

In the present contribution we make the following observations:

Observation 1: Architecture diagram in TR 38.801 [1] does not follow the pictorial representation used in TS 36.300 [5].

Observation 2: CU/DU architecture diagram in TR 38.801 does not reflect the recent agreement to proceed with normative work for the high level functional split.

Observation 3: Architecture diagram in TR 38.804 [2] does not contain eNB.

Observation 4: Architecture diagram in TS 23.501 [3] contains both 3GPP and non-3GPP accesses under the name “(R)AN”.

Observation 5: NGC supports control/user plane separation on NG-C/U (N2/3) interfaces.

Based on the discussion in the present contribution and the observations above we propose: 

Proposal 1: to adopt in TS 38.300 [4] RAN architecture figure(s) below.

Proposal 2: to discuss, whether to adopt a single all multiple figure for architecture options below.

Proposal 3: taking into account the RAN#75 decision on access agnostic N2/3-NG-C/U, we propose to reconsider and align the names.
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