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1. Introduction
As part of the NR study [1], RAN3 is tasked to “Study the feasibility of different options of splitting the architecture into a “central unit” and a “distributed unit”, with potential interface in between, including transport configuration and other required functional interactions between these nodes [RAN2, RAN3]”.

First discussions on this topic took place in RAN3#91bis. During the discussions, there seemed to be different understandings among the group on what 3GPP would potentially specify for this RAN interface between the central unit and the distributed unit for NR. But the understanding that “RAN3 has no intention to specify any transport network” was confirmed by the group as agreed in [2].

In this contribution, we provide our assessment on what could be specified in 3GPP for this RAN interface between the central unit and the distributed unit for NR.

2. Discussion
2.1. Existing standards for intra RAN interface
Iub and CPRI can be considered as already existing standard specification for the interface between RAN nodes. In the following sub-sections, they are taken as examples to see what can be considered to be within the scope for 3GPP to specify concerning the RAN interface between central unit and distributed unit for NR.

2.1.1. Iub

For Iub, 3GPP specified the following as part of the Radio Network Layer:

1. Iub frame protocols [3][4]
2. NBAP signalling (which includes Node B Logical O&M) [5]
As for the Transport Network Layer, the protocol stack for used to transport the above RNL data/signalling are designated by 3GPP [6][7][8].
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Fig.1 – Protocol stacks for Iub Common Transport Ch. data streams [7] and Iub NBAP Signalling Transport [8]
Similarly, user plane protocols and application signalling can be specified as part of the Radio Network Layer, and the protocols to be used as part of the Transport Network Layer can be designated by 3GPP for the RAN interface between central unit and distributed unit for NR.
2.1.2. CPRI
Fig.2 shows the CPRI protocol overview which is provided in the CPRI specifications [9]. CPRI specifications define and specify the Layer1/Layer2 aspects of the transport. ‘User Plane’, ‘Control & Management Plane’ and ‘SYNC’ are applications over CPRI. 
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Fig.2 – CPRI protocol overview [9]
For the RAN interface between central unit and distributed unit for NR, it is of our view that 3GPP will not specify the Layer1/Layer2 aspects of the transport (the area which CPRI covers), but rather specify the applications (i.e. Radio Network Layer contents) that will be carried over the transport.

2.2. Intra RAN interface specification for NR

For the RAN interface between the central unit and the distributed unit for NR, as also mentioned above, it is of our view that:

(1) user plane protocols and application signalling can be specified by 3GPP as part of the Radio Network Layer

(2) transport protocols to be used as part of the Transport Network Layer can be designated by 3GPP

Observation1: For the RAN interface between the central unit and the distributed unit for NR (1) user plane protocols and application signalling can be specified by 3GPP as part of the Radio Network Layer and (2) transport protocols to be used as part of the Transport Network Layer can be designated by 3GPP. 

Furthermore, we note the following 3 points:

(a) Although 3GPP only designates the transport protocol to be used as part of the Transport Network Layer and does not specify the transport protocol itself, we understand that discussions on appropriate transport protocols for the RAN interface between central unit and distributed unit for NR would need to take place in RAN3 (in order to designate them in 3GPP specs). Further, it is noted that in the course of such discussions, RAN3 may find the need to communicate with other bodies working on transport protocols (e.g. CPRI, IEEE).

Observation2: Discussions on appropriate transport protocols for the RAN interface between central unit and distributed unit for NR would need to take place in RAN3, and RAN3 may also find the need to communicate with other bodies working on transport protocols.

(b) The exact content to be specified as part of the Radio Network Layer would be very much dependent on the functional split between the central and distributed unit. For example, for a higher layer split, e.g. split between PDCP and RLC, user plane protocols is expected to be simple (only headers and control required for PDU delivery), but application signalling can become heavy as it is expected to include call processing functionality. On the other hand, for a lower layer split, e.g. split between MAC and PHY, application signalling may be minimal (only link configuration and management), but user plane protocols may need more work as MAC scheduler decisions would need to be communicated, in coordination to the MAC PDUs that are delivered, to PHY residing in the distributed unit.

Observation3: The content to be specified as part of the Radio Network Layer for the RAN interface between central unit and distributed unit for NR would be very much dependent on the functional split.

(c) For the Radio Network Layer aspects, the level of specification which 3GPP should target for the RAN interface between central unit and distributed unit should be considered. To achieve a fully open interface, one can think of specifying all the details of interactions between the central unit and distributed unit (we understanding that Iub tries to achieve this to a certain extent). However, this might result in a very complex specification which RAN vendors may opt not to use in the end, defeating the purpose of specifying a standard interface. Another approach can be to specify only certain interactions required to realize successful delivery of data streams between the central unit and the distributed unit (and over the air interface) and to ensure connectivity between the central unit and the distributed unit. Other interactions to improve efficiency/performance may be defined outside of 3GPP in this case (e.g., in some forum or some multi-operator/vendor agreement; or it can even be vendor specific if the same RAN vendor provides both the central unit and the distributed unit).
Observation4: The level of specification which 3GPP should target for the Radio Network Layer of the RAN interface between central unit and distributed unit for NR should be discussed.

3. Conclusion

In this contribution, we provided our assessment on what could be specified in 3GPP for this RAN interface between the central unit and the distributed unit for NR, and the following observations were made:

Observation1: For the RAN interface between the central unit and the distributed unit for NR (1) user plane protocols and application signalling can be specified by 3GPP as part of the Radio Network Layer and (2) transport protocols to be used as part of the Transport Network Layer can be designated by 3GPP. 

Observation2: Discussions on appropriate transport protocols for the RAN interface between central unit and distributed unit for NR would need to take place in RAN3, and RAN3 may also find the need to communicate with other bodies working on transport protocols.

Observation3: The content to be specified as part of the Radio Network Layer for the RAN interface between central unit and distributed unit for NR would be very much dependent on the functional split.

Observation4: The level of specification which 3GPP should target for the Radio Network Layer of the RAN interface between central unit and distributed unit for NR should be discussed.
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