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1. Introduction
As a result of the NR SI, the NR WI includes the objective to specify the CU-DU interface for one higher layer split option, both Stage-2 and Stage-3 [1]. However, the general principles of this interface are yet to be defined. As a first step in defining general principles for the higher layer split CU-DU interface, we assess whether the CU and DU would have a “horizontal relation” (similar to MeNB and SeNB for LTE Dual Connectivity) or a “vertical relation” (similar to RNC and NodeB for the 3G).

2. Discussion
It is described in the RAN3 TR for NR SI [2], that for Option 2 (PDCP/RLC split), it may be based on an X2-like design due to similarity on the U-plane, with some new procedures for the C-plane. This seems to imply that the CU and DU may have a “horizontal relation”, similar to the relation of MeNB and SeNB in LTE dual connectivity. The relevant text of the RAN3 TR is copied below:

11.1.2.2
Option 2 (PDCP/RLC split)
Option 2 may be a base on an X2-like design due to similarity on U-plane but some functionality may be different e.g. C-plane since some new procedures may be needed.
On the other hand, it is also described in the RAN3 TR, that the operation of DU is controlled by the CU. This seems to imply that the CU and DU have a “vertical relation”, similar to the relation of RNC and NodeB in 3G. The relevant text of the RAN3 TR is copied below:

11.1.3.8
CU-DU specification aspects
Architectural aspects
The architecture of gNB with CU and DUs is shown in Figure 11.1.3.8-1. Fs-C and Fs-U provide C-plane and U-plane over Fs interface, respectively.

In this architecture, CU and DU can be defined as follows.
Central Unit (CU): a logical node that includes the gNB functions as listed in section 6.2 excepting those functions allocated exclusively to the DU. CU controls the operation of DUs.
Distributed Unit (DU): a logical node that includes, depending on the functional split option, a subset of the gNB functions. The operation of DU is controlled by the CU.
Observation 1: It is unclear whether the CU-DU relation for higher layer split (especially for Option 2) is a “horizontal relation” or a “vertical relation”.

So then, what is really the difference between a “horizontal relation” and a “vertical relation”?

For LTE dual connectivity,
· MeNB and SeNB are independent eNBs having RRM entities which are in full control of their own resources;

· and the X2-AP procedures are only used for negotiation purposes (e.g. negotiation of UE context / E-RAB establishment at SeNB in order to provide radio resources from the SeNB to a UE).

This is considered as a “horizontal relation”, in which the two nodes interwork on par. This is illustrated in Figure 1 below.
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Figure 1 – “Horizontal relation” of MeNB and SeNB for LTE dual connectivity

Observation 2: In a “horizontal relation”, both nodes have RRM entities which are in full control of their own resources, and the two nodes interwork on par.

For 3G, RNC and NodeB also both have RRM entities which control their own resource, and NBAP procedures are also used for negotiation purposes (e.g. negotiation of RL setup in order to provide communication channel to a UE). This is somewhat similar to the negotiation over X2-AP for LTE dual connectivity which was mentioned earlier. However, in 3G, some logical radio resources at the NodeB (e.g. channelization codes) are controlled by the RNC, and RNC controls the usage of such radio resources at the NodeB using NBAP procedures. This is considered as the aspect of “vertical relation”, in which one entity controls the other entity to some extent. This is illustrated in Figure 2 below.
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Figure 2 – “Vertical relation” of RNC and NodeB for 3G

Observation 3: In a “vertical relation”, both nodes may have RRM entities which are in control of their own resources, but the RRM entity of one node also has control over resources of the other node to some extent.

As CU consists of higher layers and DU consists of only lower layers, similar to 3G RNC and NodeB, it seems natural to consider that the CU-DU relation for higher layer split is that of a “vertical relation”. This should be discussed and confirmed in RAN3. If it is a “vertical relation”, then the principles of this interface will be different compared to X2 and Xn, and an independent C-plane specification (i.e. 38.4x3) should be created.

Proposal 1: RAN3 is requested to discuss and confirm whether the CU-DU relation for higher layer split is that of a “horizontal relation” or that of a “vertical relation”.

Proposal 2: If RAN3 confirms that the CU-DU relation for higher layer split is that of a “vertical relation”, then an independent C-plane specification (i.e. 38.4x3) should be created for this interface.

3. Conclusion
As a first step in defining general principles for the higher layer split CU-DU interface, this contribution discussed whether the CU and DU would have a “horizontal relation” (similar to MeNB and SeNB for LTE Dual Connectivity) or a “vertical relation” (similar to RNC and NodeB for the 3G). Resulting observations and proposal are summarized below:

Observation 1: It is unclear whether the CU-DU relation for higher layer split (especially for Option 2) is a “horizontal relation” or a “vertical relation”.

Observation 2: In a “horizontal relation”, both nodes have RRM entities which are in full control of their own resources, and the two nodes interwork on par.

Observation 3: In a “vertical relation”, both nodes may have RRM entities which are in control of their own resources, but the RRM entity of one node also has control over resources of the other node to some extent.

Proposal 1: RAN3 is requested to discuss and confirm whether the CU-DU relation for higher layer split is that of a “horizontal relation” or that of a “vertical relation”.

Proposal 2: If RAN3 confirms that the CU-DU relation for higher layer split is that of a “vertical relation”, then an independent C-plane specification (i.e. 38.4x3) should be created for this interface.

Reference

[1] RP-170855, “Work Item on New Radio (NR) Access Technology”, NTT DOCOMO, INC.
[2] TR 38.801 v2.0.0
1
1

_1551914151.vsd
横側のハンドルをドラッグしてテキスト ブロックの幅を変更します。�

Control own radio resources with some control of RNC


RRM


NBAP


NBAP


RNC


NodeB


RRM


1. Negotiate (e.g. RL setup)
2. Control(e.g. Channel Setup)



_1551914194.vsd
横側のハンドルをドラッグしてテキスト ブロックの幅を変更します。�

RRM


RRM


Control own radio resources fully


X2-AP


X2-AP


MeNB


SeNB



