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1   Introduction
During RAN Plenary #71 discussion, a new study item of New Radio (NR) Access Technology has been agreed [1], which includes the study of the feasibility of different options of splitting the architecture into a “central unit” (CU) and a “distributed unit” (DU). 
There were some discussion in last RAN2 and RAN3 meetings. It was agreed that RAN2 will focus on the protocol stack and functions of different layers at this stage. In the meantime, 8 functional split options using LTE protocols as the reference were proposed and captured in TR 38.801 [2]. The exact options for NR will be refined with the progress of the radio interface discussion. It was also agreed that every split on the table should be justified before further analysis. 
In RAN2#94 meeting, it was agreed [3] that LTE L2 functions are considered as a baseline for NR. The changes including order, allocation to sublayers, possible merger of functions needs to be considered on a case by case basis. This paper gives the justification for PDCP-RLC splitting option, which is using LTE functions as the baseline. 
2   Discussion

2.1   RAN Migration path

It was the common understanding that LTE will play a very important role during the RAN evolution. During last RAN plenary, there were 8 candidate scenarios proposed for NR SI study. It is well worth to discuss the evolution path to the reference architecture, which is specified in [4].
 One evolution path is that at the initial deployment of NR, it will be used as the capacity boosting for LTE coverage, which plays the similar role of the Secondary eNB in the LTE DC concept. The LTE eNB as the anchor plays the MeNB role, which is responsible for mobility control and hosting the control plane. In RAN2#94, it was agreed [3] to study both split bearer (3C bearers) and direct routing (1A bearers) for LTE-NR multi-RAT.  
LTE DC, 3C option allows user plane anchoring at MeNB PDCP layer and split into both MeNB’s RLC and SeNB’s RLC links. That is, only lower layers of split bearers, i.e., RLC/MAC/PHY are enabled in SeNB. Regarding 1A option, it will have the full stack of the user plane. 
The LTE assisted NR access is very similar as LTE DC case. It is also agreed that NR layer 2 will use LTE L2 as the baseline. As the very tight time plan for NR study, the precedent agreements and study should be respected. It is straightforward that similar split will be used in LTE assisted NR access case. That is, the NR only needs RLC/MAC/PHY layers for user plane based on 3C option, while full stack of user plane based on 1A option using LTE PDCP. The 1A option may have some impacts on legacy EPC, and also need NR implement LTE PDCP. 
In this section, it mainly considers the 3C like option as the example. With the wide deployment of this type of NR, the operator may deploy the new core to accommodate more new services. At that time, the operator also wants to take the advantage of the centralized processing and limited upgrade of the existing NR. Therefore, all the existing NR can be seen as the distribute unit with existing function, the convergence layer for NR only access can be also for PDCP. The operator could deploy the Centralized unit with higher layer including the mobility control. 
The split is similar as LTE assisted NR access. As the standardization via PDCP-RLC splitting for LTE assisted NR access will be done it is reasonable to reuse the standard effort for NR only centralized architecture as well. Definitely, there are still some detailed difference between two splits even the split is the same, and the initial NR as DC also needs some updates. However, this upgrade seems very limited comparing the whole split standardization.
Observation: The same split of LTE assisted NR access (LTE-anchored tight interworking) likely PDCP-RLC split can be reused between CU and DU in the evolution path of LTE and NR. 
2.2   Other consideration of PDCP-RLC splitting
Transport network requirement
It is well known that, split at lower layer requires higher bandwidth and more strict delay budget. Different operators have different transport network deployments with different transport bandwidth, latency and jitter. Even for one operator the transport deployments in different areas and scenarios are quite different. To maximize the performance of the network, different split should be used. However, it is not practical to standardize all the split options. It is beneficial to have a basic standardized option to guide the centralized deployment. The PDCP-RLC splitting requires lower bandwidth and looser delay than other lower layer splitting options, which could work well under non-ideal interface between CU-DU. In short, PDCP-RLC is a basic split option appropriate for all of the scenarios and transport networks. 
Mobility optimization

To take the advantage of the centralized architecture, the mobility handling function reside in CU, which manages UE context and performs security function.  This enables minimizing UE context move as a consequence of UE mobility. In addition, PDCP at CU allows no security key change during intra-CU mobility, which enables no data interruptions as a new requirement of NR [5]. 
In RAN2#94 meeting, one agreed requirement of intra-NR mobility [3] is zero/minimum RRC involvement (e.g., at MAC/PHY). Based on no UE context move and no security key change, the centralized architecture based on PDCP-RLC splitting is a potential solution to meet the requirement.
Multi-RAT architecture
Considering the long evolution of LTE, it has been considered as the candidate solution for 5G submission along with NR. The LTE evolution should also connect to the new core. As mentioned above, the centralized processing should be also considered for LTE evolution. As the main difference between LTE and NR is the lower layer part considering LTE connecting to the new core. One suitable convergence layer for the two RATs is the PDCP layer as well. There are lots of proponents for common PDCP design. In this case, the LTE lower layer i.e. RLC/MAC/PHY can also be seen as a distributed Unit, which connecting to the centralized unit towards to the new core. The new core should not sense the access if from the LTE and NR, which unified the evolution of RAN technologies. This split allows the multi-RAT management in CU, which makes RAN agnostic to new core and requires single interface to new CN. 
Specification consideration
As mentioned before, the key issues for standardization will be resolved during the standardization of LTE assisted NR access. The CU-DU interface standardization can be easily achieved with some updates.
Proposal: it is suggested RAN3 to further consider the PDCP-RLC split for centralized architecture standardization. 
3   Conclusion
In this contribution, PDCP-RLC splitting is justified for RAN internal functional split.
Observation: The same split of LTE assisted NR access (LTE-anchored tight interworking) likely PDCP-RLC split can be reused between CU and DU in the evolution path of LTE and NR.  

Proposal: it is suggested RAN3 to further consider the PDCP-RLC split for centralized architecture standardization. 
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