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RAN3 TR 38.801 “Study on New Radio Access Technology” [1] defines 8 functional splits between central and distributed unit (i.e. CU and DU), with LTE protocol stack and functions as baseline, as tasked by RAN in the corresponding SID [2]. The conclusions will be revisited once RAN2 defines NR protocol stack. The following Figure 1, showing the possible options, has been captured in [1].


[bookmark: _Ref462861812][bookmark: _Ref462931144]Figure 1: Function Split between central and distributed unit
Furthermore during last RAN3 meetings (RAN3#92 and RAN3#93) it was decided to refine/clarify the options and to justify it against requirements (e.g. market/RAN/ITU). In [1], a detailed description together with pros/cons is already captured for options 2, 3 and 7. This contribution aims at discussing another option, the intra-MAC functional split (option 5).
Discussion
Description of the intra-MAC functional split
Option 5 in Figure 1 assumes the following distribution:
· RF, physical layer and lower part of the MAC layer (Low-MAC) in the Distributed Unit
· Higher part of the MAC layer (High-MAC) in the Central Unit
Therefore by splitting the MAC layer into 2 entities (e.g. High-MAC and Low-MAC in [1]), we need to define if the services and functions provided by the MAC layer will be located in the Central Unit (CU), in the Distributed Unit (DU), or in both. An example of this distribution and its justification is given below.

Figure 2: Example of MAC functions distribution between CU and DU

In this example the centralized scheduling in the High-MAC sublayer will be in charge of the control of the different Low-MAC sublayers. It supports traffic-oriented scheduling (e.g. load management) and is able to cooperate with the lower layers of multiple radio technologies. As network evolves, it will enable cooperation between an increasing number of 3GPP and non-3GPP radio access technologies (RAT).
The inter-cell interference coordination in the High-MAC sublayer will be in charge of interference coordination methods such as JP/CS CoMP. Other interference coordination methods compatible with a fronthaul latency of few milliseconds are also possible.
Time critical functions in the Low-MAC sublayer include the functions with stringent delay requirements (e.g. HARQ if the fronthaul latency is more than 4ms) or the functions where performance is proportional to latency (e.g. CQI). It reduces the delay requirements on the fronthaul interface.
Radio specific functions in the Low-MAC can for example include mapping/demapping of a logical channel or data multiplexing/demultiplexing. This includes the functions which are specific to the radio technology.

Proposal 1: RAN3 is kindly asked to agree on the above description of the intra-MAC functional split

Pros and cons 
Depending on the different implementations of the intra-MAC functional split as discussed in the previous paragraph, the following pros and cons can be defined:
Pros:
· Low bandwidth needed on fronthaul, dependent on the load of RAN-CN interface
· Reducing latency requirement on fronthaul (if HARQ processing is in low MAC)
· Enable large-scale centralized scheduling (e.g. multiple cell coordination)
· Support cooperation and scheduling between different Radio Access Technologies (RAT)
Cons:
· Complexity of the interface between CU and DU
· Difficulty in defining scheduling operations over CU and DU
· Limitations for some CoMP schemes (e.g. UL JR)

Proposal 2: RAN3 is kindly asked to agree on the above pros and cons for the intra-MAC functional split
Proposal 3: RAN3 is kindly asked to agree the corresponding TP provided in section 5
Conclusion and proposals
A definition together with pros and cons of the intra-MAC functional split have been discussed in this contribution. The resulting proposals and the corresponding Text Proposal are as follows:
Proposal 1: RAN3 is kindly asked to agree on the above description of the intra-MAC functional split
Proposal 2: RAN3 is kindly asked to agree on the above pros and cons for the intra-MAC functional split
Proposal 3: RAN3 is kindly asked to agree the corresponding TP provided in section 5
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----------------------------------------------Start of Changes----------------------------------------------
[bookmark: _Toc461015253][bookmark: _Toc461038383][bookmark: _Toc461038473]6.1.2.2.5	Option 5 (intra MAC split)
Description:
Option 5 in Figure 6.1.2.1-1 assumes the following distribution:
· RF, physical layer and lower part of the MAC layer (Low-MAC) in the Distributed Unit
· Higher part of the MAC layer (High-MAC) in the Central Unit
Therefore by splitting the MAC layer into 2 entities (e.g. High-MAC and Low-MAC), the services and functions provided by the MAC layer will be located in the Central Unit (CU), in the Distributed Unit (DU), or in both. An example of this distribution and its justification is given below.

Figure 6.1.2.2.5-1: Example of MAC functions distribution between CU and DU

In this example the centralized scheduling in the High-MAC sublayer will be in charge of the control of the different Low-MAC sublayers. It supports traffic-oriented scheduling (e.g. load management) and is able to cooperate with the lower layers of multiple radio technologies. As network evolves, it will enable cooperation between an increasing number of 3GPP and non-3GPP radio access technologies (RAT).
The inter-cell interference coordination in the High-MAC sublayer will be in charge of interference coordination methods such as JP/CS CoMP. Other interference coordination methods compatible with a fronthaul latency of few milliseconds are also possible.
Time critical functions in the Low-MAC sublayer include the functions with stringent delay requirements (e.g. HARQ if the fronthaul latency is more than 4ms) or the functions where performance is proportional to latency (e.g. CQI). It reduces the delay requirements on the fronthaul interface.
Radio specific functions in the Low-MAC can for example include mapping/demapping of a logical channel or data multiplexing/demultiplexing. This includes the functions which are specific to the radio technology.

Benefits and justification:
Depending on the different implementations of the intra-MAC functional split, the following pros and cons can be defined:
Pros:
•	Low bandwidth needed on fronthaul, dependent on the load of RAN-CN interface
•	Reducing latency requirement on fronthaul (if HARQ processing is in low MAC)
•	Enable large-scale centralized scheduling (e.g. multiple cell coordination)
•	Support cooperation and scheduling between different Radio Access Technologies (RAT)
Cons:
•	Complexity of the interface between CU and DU
•	Difficulty in defining scheduling operations over CU and DU
•	Limitations for some CoMP schemes (e.g. UL JR)
[bookmark: _Toc461015254][bookmark: _Toc461038384][bookmark: _Toc461038474]6.1.2.2.6	Option 6 (MAC-PHY split)
----------------------------------------------End of Changes----------------------------------------------
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