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1 Introduction

In the last RAN3 meeting, some questions related to function split flexibility were adopted into the TR38.301. This document discusses the questions and gives our understanding on the question.
2 Discussion for granularity of CU-DU
The third question is the granularity of the Centralized Unit – Distributed Unit functional split.

There are four granularity for the CU-DU functional split showed in [3] R3-161344, as illustrated in the below figure. There is some basic assumption on the relationship between function split and transport link capability: if the transport link capability is different, in order to fulfil a particular QoS requirement, maybe a different function split should be adopted. If the transport link capability is same, it is under study whether different function split option should be used for different QoS requirement, as discussed in [4] R3-161285.
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CU granularity: 

In CU granularity, the functional split is fixed for all CU-DU connections from a given CU. i.e. between CU1 and all DUs connected to CU1, function split "option a" is applied. For all the connections between CU2 and DUs, another function split "option b" is applied. The transport links for "option a" and "option b" have different transport capability. While the transport link from one CU are the same type. The network don't configure different split options according the service QoS requirement.

DU granularity:

In DU granularity, the functional split is determined independently for each CU-DU connection.  For example, "Option a" is applied between CU and some DUs and another function split "option b" is applied between this CU and other DUs. i.e. different transport types with different capability are on the links from one CU, but only one transport type for from one DU.     

Different DU’s use the same transport type or a different type would be up to operator network implementation, Operators may deploy, to one CU some DU’s that are connected via a high speed link, and some other DU’s that are connected via a low speed link.
UE granularity:

In this granularity, the network can configure multiple split options for one CU-DU connection. For example, "option a" and "option b" refer to different function split option between a CU and a DU. They have different transport layer capability. Different transport types are on the links from one DU. The network configure split option not according to service type but according to the UE type. The split option is fixed for one UE. The below issues need to be addressed.
· Impact to the radio resource. The radio resources for one cell could be controlled by DU and CU, depends on the function split options. the radio resource should be coordinated. One simple way is the radio resource should be statically split between the resources scheduled by DU and CU. 
· If the UE is a normal UE who can have multiple service with different QoS, it is no reason to configure different split option for the UEs when they have the same service type. 
Bearer/flow granularity:  
In this granularity, the network can configure multiple split options for one CU-DU connection. In case of UE has multiple bearers with different QoS requirement, the network can configure multiple split options for one UE. The below issues need to be addressed.
· Impact to the MAC scheduler. It is possible one UE receives two links coming from one DU while the scheduler is in different place, i.e. the UE receives MTC from link 1 using option 6 and receives URLCC from link 2 for option 2. As the consequence, part of the MAC scheduler for this UE is inside CU and part of the MAC scheduler is in DU, currently, UE  is configured one MAC in one cell.

· Impact to the radio resource. now the radio resources for one cell are controlled by both CU and DU, depends on the function split options, the radio resource should be coordinated. One simple way is the radio resource should be statically split between the resources scheduled by CU and DU. 
· Impact to the scheduling related feedback, e.g. do we need different feedback (e.g. UE CSI reporting) provided to CU and DU separately? 
Observation: According to the above discussion, the CU granularity and DU granularity can be the starting point. The Bearer granularity invite much complexity, even impact other working group, need more analysis. Seems no reason to support UE granularity.
3 Conclusion
It is proposed to include the below text proposal to TR38.801.
There are four granularity for the CU-DU functional split, as illustrated in the below figure.
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CU granularity: 

In CU granularity, the functional split is fixed for all CU-DU connections from a given CU. i.e. between CU1 and all DUs connected to CU1, function split "option a" is applied. For all the connections between CU2 and DUs, another function split "option b" is applied. The transport links for "option a" and "option b" have different transport capability. While the transport link from one CU are the same type. The network don't configure different split options according the service QoS requirement.

DU granularity:

In DU granularity, the functional split is determined independently for each CU-DU connection.  For example, "Option a" is applied between CU and some DUs and another function split "option b" is applied between this CU and other DUs. i.e. different transport types with different capability are on the links from one CU, but only one transport type for from one DU.     

Different DU’s use the same transport type or a different type would be up to operator network implementation, Operators may deploy, to one CU some DU’s that are connected via a high speed link, and some other DU’s that are connected via a low speed link.
UE granularity:

In this granularity, the network can configure multiple split options for one CU-DU connection. For example, "option a" and "option b" refer to different function split option between a CU and a DU. They have different transport layer capability. Different transport types are on the links from one DU. The network configure split option not according to service type but according to the UE type. The split option is fixed for one UE. The below issues need to be addressed.

· Impact to the radio resource. The radio resources for one cell could be controlled by DU and CU, depends on the function split options. the radio resource should be coordinated. One simple way is the radio resource should be statically split between the resources scheduled by DU and CU. 
· If the UE is a normal UE who can have multiple service with different QoS, it is no reason to configure different split option for the UEs when they have the same service type. 
Bearer/flow granularity:  
In this granularity, the network can configure multiple split options for one CU-DU connection. In case of UE has multiple bearers with different QoS requirement, the network can configure multiple split options for one UE. The below issues need to be addressed.

· Impact to the MAC scheduler. It is possible one UE receives two links coming from one DU while the scheduler is in different place, i.e. the UE receives MTC from link 1 using option 6 and receives URLCC from link 2 for option 2. As the consequence, part of the MAC scheduler for this UE is inside CU and part of the MAC scheduler is in DU, currently, UE  is configured one MAC in one cell.

· Impact to the radio resource. now the radio resources for one cell are controlled by both CU and DU, depends on the function split options, the radio resource should be coordinated. One simple way is the radio resource should be statically split between the resources scheduled by CU and DU. 
· Impact to the scheduling related feedback, e.g. do we need different feedback (e.g. UE CSI reporting) provided to CU and DU separately? 
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