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1   Introduction
For the CU-DU split architecture one of the most important issues is to identify the functions of the CU part and the DU part. 
In this contribution, we give our analysis on the proposed functions located in DU, especially paging and the system information.
2   Discussion

2.1   Proposed functions for CU and DU

In [1] CU and DU are in the scope of gNB as illustrated in Figure1.
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Figure1: The architecture of gNB with CU and DU
In this architecture, CU and DU as two units/logical nodes are connected to each other to operate as a complete gNB whose functions could be referred to section 6.2 in [1], with each unit taking care of part of the functions. 
For option2 the CU will perform all the functions for RRC and PDCP protocol layer, and the DU will take the rest of them. For the RRC functions, there are mobility control, multi-connectivity control, measurements, QoS control, broadcast, RRC connection control which includes paging, radio bearer management, initial security activation, link management, cell configuration management and SI management. 
RRC messages can be divided as cell specific and UE specific ones: for cell specific RRC messages, there are broadcast, paging, etc., cell configuration management and SI management; while for UE specific RRC functions, there are mobility control, multi-connectivity control, measurements, QoS control, radio bearer management, initial security activation, link management. 
For option 2, the RRC functions are supposed to be located in the CU since the RRC protocol layer is located in the CU. However, there are also some issues which need to be considered if all of the RRC functions are located in the CU, for example, the introduced CU-DU interface latency and frequent information exchange between CU-DU which consumes fronthaul bandwidth. Here we would like to give some analysis of the functions located in CU or DU using the following two examples: system information and paging.
2.2   System information
System information is cell specific. The DU will compose all of the cell specific information first, especially the updated system information. If the system information is controlled by the CU, for some cases of system updating, like SIB7 changes in UMTS which is purely controlled by NodeB, if similar parameters which are also decided by DU, DU needs to send such updated system info to the CU anytime they are changed. The CU will then send the updated information through DU to UE, which will cause unnecessary delay and redundancy. If similar mechanisms as in UMTS are adopted, i.e., the system information functionality is managed in DU, the updated SI will be sent from DU directly to UE. In addition, there are other benefits if the function is located in DU: firstly, the DU could directly get the SFN; secondly the decision module could also be located in DU. This will help to update the system information in a real time manner. The third point is that since all scheduling functions are located in the DU, this will help to schedule the transmission of system info timely, e.g. a valid frame immediately without any delay between CU and DU. On the other hand, for the case of system information located in CU, and for the scenario of eDRX, the CU may not be able to get the exact SFN which may lead to unreliable SI transmission. 

From the analysis above, we can see that if system information is managed by the DU, system info could be transmitted in a more reliable way and could be updated without any delay.
Proposal1: It is proposed RAN3 discuss and agree that the function of SI should be located in DU. 
If system information as a function is managed by the DU, there are still some information to be provided by the CU, such as network related info (for example PLMN), cell info including neighbor info, access info and idle mobility parameters, etc.

2.3   Paging
In E-UTRAN eNB initiates the paging procedure by transmitting the paging message at the UE's paging occasion which is triggered by the paging request received from MME, then sent to UE on the paging channel. The eNB should calculate the paging frame (PF) and paging occasion (PO) according to the UE ID, the DRX cycle and the DRX cycle related parameters.  
In LTE, PF, PO are determined by the following formulae using the DRX parameters provided in System Information:

PF is given by the following equation:

SFN mod T= (T div N)*(UE_ID mod N)

Index i_s pointing to PO will be derived from following calculation:

i_s = floor(UE_ID/N) mod Ns
Where: 

-
T: DRX cycle of the UE
-
nB: 4T, 2T, T, T/2, T/4, T/8, T/16, T/32, T/64, T/128, and T/256 for normal

-
N: min(T,nB)

-
Ns: max(1,nB/T)
-
UE_ID: ID of the UE
In the formulae there are UE specific parameters like UE_ID and UE DRX cycle. There are also cell specific parameters like cell DRX cycle. Here we assume similar mechanisms should be adopted in NR. 
As we can see from the formula, in order to calculate the PF and PO, SFN is needed which has to be provided by DU. An issue to SI exists, that is if the paging function is located in the CU, the CU might not be able to get the correct SFN when the UE is in DRX status. Even if there is a correct SFN, the paging might be sent on a wrong occasion due to the transmission latency between CU and DU, i.e. paging occasion will be not so precise. Needless to say that configuration exchange between CU and DU will increase the latency of the paging procedure.

However, if the paging function is located in the DU, the DU just receives the paging message and UE related configurations from the CU, and then calculates the paging frame and paging occasion with the exact SFN. Furthermore, if any change of the cell configuration will not affect DU’s getting paging message from CU, then unnecessary information exchange between CU and DU is avoided which could reduce the latency of the paging procedure and provide more precise paging frame and paging occasions to UE. Thus we have the following observation and proposal
Observation2: If the paging function is located in the DU, the paging occasion and paging frame could be calculated out in a more precise and real time way, and the latency of the paging procedure is reduced due to the avoidance of unnecessary information exchange between CU and DU.
Proposal2: It is proposed RAN3 discuss and agree that the function of paging should be located in DU.
3   Conclusion
Based on the discussion in this paper, it is proposed RAN3 to agree follow proposals:
Proposal1: It is proposed RAN3 discuss and agree that the function of SI should be located in DU. 
Proposal2: It is proposed RAN3 discuss and agree that the function of paging should be located in DU.
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