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1   Introduction
During RAN Plenary #71 discussion, a new study item of New Radio Access Technology has been agreed [1].  Two objectives of the SI are as follows, 

· Radio interface protocol architecture and procedures 
· Radio Access Network architecture, interface protocols and procedures, 
Study on the above 2 bullets shall at least cover:
· 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];
In last RAN3 meeting, there were some initial discussions. However, the discussion of NR radio interface just started, the potential split options as example were given by using LTE architecture in [3]. There were also some concerns raised in different papers on the RAN functional split in [4] [5] [6] [7]. 
It is difficult to discuss all the splitting options until functionalities of each protocol layers are made clear, which may rely on outputs of other working groups. In this contribution, some further considerations are given for the RAN internal functional split. 
2   A new example option for RAN functional split
In last RAN3 meeting, the example options are listed only based on the radio network interface. But there are also other options for RAN functional split. The following figure gives one more option on the centralized RRM.
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Figure1 Function split between central unit and distributed unit
Option 8: The function split in this option is between RRM and RRC. The centralized RRM is in the central unit. RRC, PDCP, RLC, MAC, physical layer, RF are in the distributed unit.

3   Further considerations 
In [3] [4] [5] [6], there were lots of valuable points need to be considered during the RAN internal function split. Here we list some further points to be considered when discussing the RAN internal function split, especially lower layer split options. For the lower layer split options, we need to wait for some of the conclusion of related RAN group topics and the impact of the different options need further evaluated. 
The base station is seen as a whole entity, the performance and radio requirements are achieved by the coordination between different functions/layers. Current 3GPP requirements are capturing the full system performance. It could not be applied just at one part of the system e.g. just the RF part or the baseband part. In case of the function split, one possibility would be to also split the requirements for each RAN part respectively. But this would reduce the freedom for the implementation, which may lead to an increased cost in the end.

As key enablers for 5G, massive MIMO or AAS, make the RF and the baseband become more closely linked. In reality for very large antenna systems it will be likely that the RF part may reduce the number of streams and then the traditional baseband will deal with the remaining streams. The lower layer function split will reduce the possibilities for future antenna innovation.
One driver for the function split is to reduce system cost. In all lower split options below RLC, all interaction performance will be impacted by the tight time constraint (e.g. the HARQ delay constrain in MAC/PHY split) in addition to the bandwidth requirements. Besides such functional split will make the inter-Operability test extremely complexity. It will increase much more inter-Operability test cost. Function split in lower layers will increase the cost of transport network and inter-Operability test, which is contradict to the drive to reduce the cost. 
4   Conclusion
Based on the discussion in this paper, it is proposed RAN3 to agree follow proposals:
Proposal 1:
It is proposed RAN3 to add the new centralized RRM option into the TR38.801.

Proposal 2:
It is proposed that RAN3 hold functional splitting related to lower layers(option4,5,6,7) until lower layers functionalities are made clear. 
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6   Text proposals
*****************************Start of the text proposal*********************************************
Annex B:
RAN internal functional split

B.1
Functional split between central and distributed unit
In the study item for a new radio access technology, 3GPP is expected to study different functional splits between central and distributed units. LTE protocol stack is taken as a basis for further discussion, with the understanding that the conclusions may need to be revisited, once RAN2 defines the protocol stack for new RAT. The following functional splits between central and distributed unit are possible, as illustrated in Figure D.1-1.
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Figure D.1-1: Function Split between central and distributed unit

Option 1 (1A-like split)
-
The function split in this option is similar as 1A architecture in DC. RRC is in the central unit. PDCP, RLC, MAC, physical layer and RF are in the distributed unit.
Option 2 (3C-like split)
-
The function split in this option is similar as 3C architecture in DC. RRC, PDCP are in the central unit. RLC, MAC, physical layer and RF are in the distributed unit.
Option 3 (RLC-MAC split)
-
MAC, physical layer and RF are in distributed unit. PDCP and RLC are in the central unit.
Option 4 (intra MAC split)
-
RF, physical layer and some part the MAC layer (e.g. HARQ) are in the distributed unit. Upper layer is in the central unit.
Option 5 (MAC-PHY split)
-
Physical layer and RF are in the distributed unit. Upper layers are in the central unit.
Option 6 (intra PHY split)
-
Part of physical layer function and RF are in the distributed unit. Upper layers are in the central unit.
Option 7 (PHY-RF split)
-
RF functionality is in the distributed unit and upper layer are in the central unit.
Option 8 (RRM-RRC split)
-
The function split in this option is between RRM and RRC. The centralized RRM is in the central unit. RRC, PDCP, RLC, MAC, physical layer, RF are in the distributed unit.
Editor’s note: The options represented consist of a non-exhaustive list. The work in other working groups on protocols and functions definition shall be monitored and further split options based on such progress shall be added or removed if needed.

*****************************End of  the text proposal***********************************************
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