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1． Introduction
In RAN3#92, for flexible function split, the following questions are raised for further study [1].
------------------------------------------------------------------------------------------------------------------------------
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, the above four questions are discussed and analyzed one by one. Meanwhile, we elaborate our view for each question.
2． Discussion
Q 1: How many splits will be specified and supported by open interfaces? 
According to TR38.801 [2], currently there are potentially eight functional split options between CU and DU.
According to the analysis of those eight possible split options [3], fronthaul capability is an important evaluation metric for options selection. 
 If the fronthaul between CU and DU is ideal, i.e. low latency and high capacity, the function can be split between PHY and RF, i.e. option 8. This option has the following advantages：
· The existing interface between CU and DU in LTE can be preserved.

· Multiple interference coordination methods can be used among different DUs within a CU, such as CoMP JT/JR, Soft bit combined, CS/CB, and etc.
· Less cost and complexity of DU device.

Otherwise when if the fronthaul is non-ideal, the function can be split between high-RLC and low-RLC which is called option 3, or between PDCP and high-RLC which is called option 2. For option2 and option3, the advantages are:
· It requires less capacity on fronthaul, which leads to low cost for operator.
· Latency requirement is relatively loose.
· Dual connectivity can be applied.
· Different interference coordination methods can be used based on the transmission capability among DUs when the interface between DU exists.  For example, CoMP JT/JR or soft bit combined can be used if the interface among DUs is ideal, otherwise CoMP CS can be used in case of the interface is non-ideal.
Moreover, for URLLC, in order to meet its extremely high latency requirement, CU-DU can be integrated together (with local breakout) to eliminate the transmission latency totally. Therefore, option1 can be selected on this scenario.
Proposal 1: Option4 ~ option8 can be regarded as the implementation options in the scope of 3GPP, while for option1, option2 and option3, can be selected for further study. 
Q 2: Will the tight LTE/NR interworking case affect the number of functional split options?
In case of LTE/NR interworking, because NR has the independent protocol of user plane under DC 1A architecture, it will not affect on the functional split option. 

If the user plane is anchored in LTE eNB with dual connectivity 3C architecture, only part of user plane protocol stack will be located in NR node, the functional split needs to be decided between LTE eNB and NR node. For example, the anchor point of LTE/NR DC 3C is located at PDCP layer in LTE, then only the option 2 ~ option 8 are the valid for CU-DU functional splits of NR. In addition, the option 8 is recommended for ideal fronthaul, while option 2 or option 3 is recommended for non-ideal fronthaul. 
If the user plane is anchored in NR, NR owns the complete user plane protocol stack, and it will not affect the functional split options.
Proposal 2: In case of LTE/NR interworking, DC architecture 1A will not impact on the functional split options, but if user plane is anchored in LTE with DC architecture 3C, the valid number of functional split options will be affected.
Q 3: What is the granularity of the Centralized Unit – Distributed Unit functional split? 
In [1], four kinds of granularities are defined for the functional split between CU and DU, including CU granularity, DU granularity, UE granularity, and Bearer/flow granularity.
For CU granularity, the functional split is fixed for all CU-DU connections within a given CU. All the UEs served by a CU would be configured with the same functional split for this CU. This granularity is inflexible but easy to be deployed.
For DU granularity, the functional split is determined independently for each CU-DU connection. All the UEs served by a DU would be configured with the same functional split. This granularity is more flexible with a little bit complicated.
For UE granularity, the functional split is configured per UE basis. It is possible to configure different UEs which are served by the same DU with different functional split. This granularity will be very flexible but needs complex processing to support multiple CU-DU functional splits at the same time.
For Bearer/flow granularity, the functional split could be configured on a per bearer/flow basis. It is possible to configure a UE with two bearers using different functional splits. This granularity will be the most flexible and the most complex way.
According to above analysis, considering the trade-off between flexibility and complexity, the DU granularity is preferred.
Proposal 3: Considering the trade-off between flexibility and complexity, the DU granularity is preferred.
Q 4: What is the reconfiguration dynamicity of the network functional split?
The network will be very flexible, robust and disaster tolerant in the future. CU-DU functional split can be adaptive to different scenarios and services. Meanwhile, based on Q3 analysis above, the DU granularity is recommended for functional split. Hence, it is proposed that functional split options can be dynamically reconfigured based on the business/service model that a DU served and the transport deployment between CU- DU.
For example, if the ideal fronthaul between CU and DU1 is deployed, and the service model under DU1 includes eMBB, URLLC and mMTC, the initial functional split can be configured to option 8. After that when mMTC becomes the main service in the DU 1, which means the small data throughput and loose transmission latency requirement, the CU-DU functional split can be reconfigured to other option, e.g., Option2. 

Another example, the initial functional split is configured as option 8 when the fronthaul between CU and DU 2 is ideal. If the transport tunnel between CU and DU is broken, routing switch might occur and the transmission condition will become non-ideal. In order to let the DU continue to work, the functional split can be reconfigured to other option, e.g., Option2. 

Proposal 4: NR CU-DU functional split reconfiguration functionality may be needed due to the changes of business/service model under DU, and the transmission condition between CU-DU.
3． Conclusion and proposal
RAN3 is kindly asked to adopt the proposals listed as follows:
Proposal 1: Option4 ~ option8 can be regarded as the implementation options in the scope of 3GPP, while for option1, option2 and option3, can be selected for further study. 
Proposal 2: In case of LTE/NR interworking, DC architecture 1A will not impact on the functional split options, but if user plane is anchored in LTE with DC architecture 3C, the valid number of functional split options will be affected.
Proposal 3: Considering the trade-off between flexibility and complexity, the DU granularity is preferred.
Proposal 4: NR CU-DU functional split reconfiguration functionality may be needed due to the changes of business/service model under DU, and the transmission condition between CU-DU.
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