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1   Introduction
In latest RAN3 meetings, there are already 8 possible options for RAN internal functional split captured in TR38.801 [2], which is using LTE protocol stack as the reference. The exact split options for NR will be refined after the functionalities of radio protocol layers become mature. In last RAN3 meeting, there were four questions raised related to the functional split discussion:

How many splits will be specified and supported by open interfaces? 

Will the tight LTE/NR interworking case affect 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?

In this contribution, it gives our further consideration and analysis on the above questions in [2].
2   Flexibility of RAN internal functional split
In [2], there are several deployment scenarios raised according to different condition and requirements of the network. It was also agreed that “The NR design should support the flexibility to move RAN functions between the central unit and distributed unit, and should be studied.” Roughly speaking, the 8 options on the table, probably more in the future, each option has its characters to applied scenario and use case. In UMTS and LTE, the main target service is MBB, which result in some limitation when designing the feature for MTC and etc. 
However in NR design, the design target is not only for eMBB, but also for mMTC, URLLC and potential new services as well. The selection of the split may consider different aspect including the TNL, cost and the requested service etc. For a specific single CU-DU deployment, the real-time transport load, processing overload and latency is changing according to the traffic. With the increasing of the loading, both of the loading and latency cannot meet the requirement of the split. At this time point the RAN architecture should enable the function split reconfiguration dynamically to higher layers in order to maximize the performance of the network. 

If UE supports single type of service, e.g., eMBB, mMTC and URLLC of NR, the configuration granularity of the functional split should be per UE. For URLLC UEs the split at higher layers may allow the ACK at DU and avoid the signalling processing delay between CU and DU. For some eMBB UEs which not require low latency the split at lower layers could be ok. In fact, single UE may support several kinds of services; therefore configuration granularity of the functional split should be per bearer or per flow. E.g. for the service requiring low latency, the split could be at high layer to enable most of the communication in DU to save the processing delay in CU in non-ideal transport scenario. For the service requiring small bandwidth, the splitting in lower layers could be considered to get the advantage of the coordination gain. 

Observation 1: The NR architecture should allow flexible configuration for different Functional split according to the transport characters, performance and services. 
3   Specification aspects of function splits

There are 8 options on the table, and we should consider more when making the decision for the standardization of the split, especially lower layer split:

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 complex.. 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.

On the other hand, the timeline for the NR standardization is very strict. It is more suitable to reuse some agreements in previous discussion and related issues discussion. For example, one objective for NR SI is the tight interworking between NR-LTE i.e. LTE DC like tight interworking. As RAN2 has decided that NR L2 design will use LTE functions as the baseline, all the LTE discussion/agreement should be respected. Assuming PDCP-RLC split for 3C is selected, there will be a standardize interface between LTE and NR based on this split. The NR in this case is comparing to the DC in the functional split discussion. Most procedures are the same if considering the PDCP-RLC split for CU-DU split. 
Proposal1: The standardization of functional split should respect the conclusion in LTE DC discussion and related discussion in LTE-NR tight interworking.
4   Conclusion
Based on the discussion in this paper, it is proposed RAN3 to agree follow proposals:
Observation 1: The NR architecture should allow flexible configuration for different Functional split according to the transport characters, performance and services. 
Proposal1: The standardization of functional split should respect the conclusion in LTE DC discussion and related discussion in LTE-NR tight interworking.
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