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1. Introduction
At RAN3#93, some initial discussions for “Radio Aggregation Scenarios due to CU-DU Separation” as described in [1] 
were made, but it was noted that “Pending protocol stacks functional splits, and Pending to the definition of CU and 

DU”.  Although the details for CU/DU functional split are not yet fixed, it can be safely assumed now that:

CU represents “Central Unit holds the radio protocol entities of upper layers.”
DU represents “Distributed Unit holds the radio protocol entities of lower layers.” 
There can be one or more CU/DU split options to be supported with NR gNB and the relevant NGFI between CU and 

DU entity may be specified or Not… Based on those assumptions, in this contribution, we shall continue analyzing the 
New RAN aggregation scenarios due to CU/DU split.
2. Discussion
Per the latest agreements for valid 5G deployment scenarios, Opt2, Opt4, Opt5, Opt 7, Opt9 are addressing the main New RAN radio aggregation scenarios (Opt9 does not belong to NR migration scenario, we use it un-officially to represent Intra-NR Multiple Connectivity scenario). However, per current TR descriptions in section 6.3.1 in [2], only the non-centralized gNB case w.o. CU/DU split is described for simplicity, and the gNB CU/DU split cases were not discussed or described at all. We believe that it is worth further considering the New RAN aggregation scenarios for gNB CU/DU split case as well.
We shall take the New RAN deployment Opt2 for the first example as starting references.

For non-centralized gNB case, the New RAN deployment Opt2 is depicted in Figure1 below. Since New RAN targets for Multi-connectivity, which provides means for connectivity between a New RAN node and multiple New RAN nodes by means of data flow aggregation, it talks only about the inter-gNB case, but the exact aggregation scenario inside the single gNB is unclear.
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Figure 1: Opt2 in non-centralized gNB case
For centralized gNB CU/DU split case, the New RAN deployment Opt2 can be depicted in Figure2 below. The gNB-CU governs three gNB-DU1/2/3, which could be deployed “horizontally” for coverage purpose and/or “vertically” for boosting capacity purpose. Per the requirement for Multi-connectivity, it should be clarified whether the intra-CU/gNB aggregation is valid scenario.
Proposal 1: In gNB CU/DU split case, to confirm that intra-CU/gNB radio aggregation with multiple DUs is valid scenario.
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Figure 2: Opt2 in centralized gNB CU/DU split case
Another straightforward question arises how many DUs can be aggregated per Multi-connectivity requirement. In LTE dual connectivity case, we can view that maximum two DUs can be aggregated per UE, but for NR multiple connectivity case, the question is not only related to operator’s deployment scenarios, but also related to 5G UE capabilities, so it is pending to RAN1/2/3 jointly.
Proposal 2: In gNB CU/DU split case, to study and fix how many intra-CU/gNB DU entities can be aggregated together.
Now we take the New RAN deployment Opt9 (Intra-NR Multiple Connectivity scenario) for the second example.
For non-centralized gNB case, the New RAN deployment Opt9 can be depicted in Figure3 below. Since New RAN targets for Multi-connectivity, which provides means for connectivity between a New RAN node and multiple New RAN nodes by means of data flow aggregation, hence it is natural that the aggregation scenario between two gNBs should be supported with corresponding functional requirement for Xn interface.

Proposal 3: The Xn interface should support radio aggregation between multiple gNBs, to study and fix how many gNBs can be aggregated together.
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Figure 3: Opt9 in non-centralized gNB case
For centralized gNB CU/DU split case, the New RAN deployment Opt9 can be depicted in Figure4 below. The gNB1-CU governs two gNB-DU1/2 and gNB2-CU governs two gNB-DU3/4, which could be deployed “horizontally” for coverage purpose and/or “vertically” for boosting capacity purposes. Per the requirement for Multi-connectivity, it should be clarified whether the inter-CU/gNB aggregation is valid scenario, i.e. aggregate multiple gNB-DUs in different gNB-CUs.
Proposal 4: In gNB CU/DU split case, to discuss whether inter-CU/gNB radio aggregation with multiple DUs is valid scenario, to study and fix how many inter-CU/gNB DU entities can be aggregated together.
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Figure 4: Opt9 in centralized gNB CU/DU split case
3. Conclusion
RAN3 is kindly asked to consider following proposals:

Proposal 1: In gNB CU/DU split case, to confirm that intra-CU/gNB radio aggregation with multiple DUs is valid scenario.
Proposal 2: In gNB CU/DU split case, to study and fix how many intra-CU/gNB DU entities can be aggregated together.
Proposal 3: The Xn interface should support radio aggregation between multiple gNBs, to study and fix how many gNBs can be aggregated together.
Proposal 4: In gNB CU/DU split case, to discuss whether inter-CU/gNB radio aggregation with multiple DUs is valid scenario, to study and fix how many inter-CU/gNB DU entities can be aggregated together.
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