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1 Introduction
During RAN3#91bis, the fronthaul for NR was discussed. Various split options were presented, summarized and captured as baseline input to TR 38.801. It also became apparent that discussions on layer 2/3 functions in RAN2 and discussions about the CN/RAN split in SA2 will have consequences on the selection of fronthaul mechanism(s).
At this point, RAN3 can continue to evaluate the different functional splits, and possibly also begin to narrow down the set of options or at least formulate the determining decision factors while comparing the different options. While doing this, there are a number of important considerations about the scope of the fronthaul in NR as discussed herein. 
2 Further Aspects of the Fronthauling Discussions for NR
In addition to the current scope of the discussions regarding the fronthaul for NR, there is a number of addiitn issues that should be addressed regarding the scopeof fronthauling for NR:
How many splits will be specified and supported by open interfaces?

Several companies suggest to support complete flexibility in which functions are put in the Centralized Unit (CU) and in the Distributed Unit (DU) while some companies think that either a single split should be supported or none at all. Through virtualization techniques, an operator can have any any distribution of functions in a proprietary way (for example operators have virtualized LTE networks). 
However, the issue for standardization is how to make any split option be vendor independent.

Different functional splits options may be considered to accommodate various fronthaul profiles (i.e. fronthaul capabilities) in terms of jitter, latency, bandwidth etc.

Option 1: 
No visible split (e.g. none specified). Integrated RU and CU, e.g. LTE eNB model. It remains possible to realize an implementation-based split.
Option 2: 
One functional split. This option may define a specific requirement for fronthaul profile.
Option 3: 
Two possible splits (one for ideal backhaul/fronthaul profile and another for all the other fronthaul profiles)

Option 4: 
‘n’ possible splits to accommodate ‘n’ common backhaul/fronthaul profiles.

Will the tight LTE/NR interworking case impact the number of functional split options?

To accommodate the case of LTE interworking, distinction in the functional split may be further based on the type of interface between LTE eNB and NR:
Option A: 
Ideal interface between LTE eNB and NR; for example CU and LTE eNB may be collocated. 
Option B: 
Non-ideal interface between LTE eNB and NR; for example CU may be placed in a separate node. Additional functional split and/or interface between CU and LTE eNB may be defined.
Both options A and B may be transparent from a RU point of view, i.e. the CU-RU interface may be the same for tight integration of NR with LTE and for the standalone NR model. Given the number of different deployments possible (including those possibly not yet discussed) and the fact that there is no protocol stack defined for NR yet, it is challenging to determine the set of appropritate options to pursue at this point.
What is the granularity of the Centralized Unit – Distributed Unit functional split?
Given the possibility of multiple functional splits, the functional split between CU and RU may be defined at various granularity:      

CU granularity: 
The functional split is fixed for all CU-RU connections from a given CU. It may be possible to configure two CUs with different functional splits. All the UEs served by a CU would be configured with the same functional split in the network.

RU granularity:
The functional split is determined independently for each CU-RU connection. It may be possible to configure two CU-RU connections with different functional splits for a given CU. All the UEs served by a RU would be configured with the same functional split in the network. 

UE granularity:
The functional split is configured per UE basis. It may be possible to configure two UEs erved by the same RU with a different functional split in the network. 

Bearer/flow granularity:  The functional split could be configured on a per bearer/flow basis. It may be possible to configure a UE with two bearers with different functional splits. For example, a URLLC flow may be configured with a functional split such that RAN functions are placed closer to RU to avoid additional transport latency incurred with CU processing. 

What is the reconfiguration dynamicity of the network functional split?

If different options for a protocol split are supported, when and/or possibly with what dynamicity the split of functions can be reconfigured would have to be discussed.
Fixed: 
The RAN architecture would enable operators with different backhaul/fronthaul capabilities (e.g. latency, bandwidth, secure vs insecure etc) to centralize one or more RAN functions. The functional split is fixed for a given deployment or fixed for a CU-RU pair and may dependent on the fronthaul capabilities.

Dynamic: 
The RAN architecture would enable dynamic reconfiguration of RAN functions between a CU-RU pair e.g. based on transport network load, processing load, requirements of the bearer/service etc.  This could be advantageous in certain deployments to adapt to the available resources. With this option, a given RAN function may be performed by CU or RU or both. A reconfiguration of the functional allocation may happen anytime e.g. during DRB setup, mobility etc.

We note here that the impact of a dynamic functional split on the protocol stack should be minimum if the bearer reconfigurations are carried out using normal messages; the decisions to reconfigure would remain an implementation-specific aspect handled by the implementation itself.
3 Conclusion

As the process of evaluating the various functional splits gets underway, it may be useful to first discuss and agree on the scope of the functional splits based on the following considerations:
How many splits will be specified and supported by open interfaces?

Will the tight LTE/NR interworking case effect the number of functional split options?

What is the granularity of the Centralized Unit – Distributed Unit functional split?
What is the reconfiguration dynamicity of the network functional split?

While the above cannot be decided by RAN3 without input from other working groups, the above questions should be answered to progress and finalize the analysis of the possible functional splits.
Therefore we propose the following:

Proposal: 
To begin to organize the discussion of the scope of fronthaul RAN3 should capture:

a. The above questions and descriptive text in section 2 in an appropriate section of TR

b. The list of questions in an editors note in an appropriate section of the TR.

c. The list of questions in an open issue list in the agenda, or the RAN3 work plan for NR
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