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1 Introduction

In the study phase for NR, it is concluded that high layer function split between CU and DU should be supported. 
In this contribution, we make some analysis on the architecture of new RAN in case of CU/DU split and on the functions split between CU and DU. Then we give our proposals accordingly.
2 Discussion
RAN architecture with CU/DU split deployed

With the introduction of CU and DU,the new RAN architecture would be impacted. CU could provide the control plane and user plane interface i.e. NG to CN.The Xn interface also terminated in CU.One CU could connect and control multiple DUs while DU only need to connect to one CU. So, we propose the following RAN internal architecture:
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Function split between CU and DU
In session 6.2[1], there are some general descriptions on RAN functions.In Non-centralised deployment scenario, all the functions should be performed by gNB or eLTE eNB. In case of centralised deployment scenario, since gNB is further split into CU and DU, it needs analysis on which function should be performed in CU and DU. 
Functions similar to E-UTRAN as listed in TS 36.401 [3]:
-
Transfer of user data

   For both option 2 and option 3, part of user plane function is in CU, so both CU and DU should support the function.
-
Radio channel ciphering and deciphering
   Ciphering and deciphering are performed in PDCP layer which is located in CU, no further work is needed in DU. So, only CU support the function.
-
Integrity protection
   Similar with ciphering/deciphering, only CU supports the function.
-
Header compression
   Similar with ciphering/deciphering, only CU supports the function.
-
Mobility control functions:

-
Handover
Since RRC is in CU, mobility should be decided by CU. However, during handover procedure, MAC reset may be needed which should be performed by DU. Besides, intra-DU handover may be implemented by DU. So, both CU and DU should be involved in the function.
-
Inter-cell interference coordination
   Currently, there is still no consensus on the concept of cell, it is not clear whether ICIC is interference coordination between CU or DU. No matter what the conclusion made in RAN2/RAN1,considering coordination/configuration procedure between CU and DU is always needed, both CU and DU should be involved in the function.
-
Connection setup and release
   The purpose of the function is to participate in the processing of the end-to-end connection set-up/ release and to manage and maintain the element of the end-to-end connection. The RRC function   should be located in CU and NG interface terminated in CU, which means CU should support the function. At the same time, since MAC layer is in DU, DU would be involved in the RACH procedure. So, both CU and DU need to support the connection setup and release procedure.
-
Load balancing
   For load balance between DUs, DU need to report its current resource status to CU and CU could make the decision. So, both CU and DU should be involved in the function.
-
Distribution function for NAS messages
   Downlink NAS message would be contained in RRC signalling and transmitted to UE.CU receives the NAS message through NG interface and includes it in RRC signalling. At the same time, the schedule function is located in DU, both CU and DU should be involved in the function.
-
NAS node selection function
   This function should be performed in CU which terminated the NGC interface.
-
Synchronization
   There is still no discussion on synchronization mechanism in NR, so input from other group may be needed.  
-
Radio access network sharing
   This function is to enable multiple PLMNs to share a Radio Access Network (RAN).At least multiple PLMN ID(s) should be supported in the SI. Since RRC function is in CU, SI should also be generated by CU which means CU should support the function.
-
Paging 
   Paging message should be constructed in CU and DU is responsible for the transmission. So both CU and DU should be involved in the function.
-
Positioning
   If legacy positioning solutions are adopted, coordination between CU and DU is needed.
Functions specific for New RAN:
-
Network Slice support
   CU needs to support this function since at least CN entity selection is made in CU. At the same time, DU also needs to support the slice related function, e.g. resource isolation if needed. 
-
Tight Interworking with E-UTRA
   For tight interworking with E-UTRA, no matter gNB acts as SeNB or MeNB, only CU needs to be involved and it is transparent to DU. So only CU needs to support the function.
-
Session Management

    Session management provides means for the NGC to create/modify/release a context and related                resources in the New RAN. The admission control should be implemented by CU. If a new PDU session is created, a new tunnel between CU and DU may also need to be set up. Both CU and DU need to support the function.   
 -
Contacting UEs in inactive mode
   In the inactive mode, the UE context is stored in RAN and UP data is buffered in RAN. The mode may be transparent to DU, but DU need to be involved in the transmission of RRC message, so both CU and DU need to support the function.
Based on the analysis above, we have the following proposal:
Proposal1: It is proposed to capture the TP for new RAN architecture and the function split between CU and DU into the stage 2 spec as in Annex. 
Proposal2: For the function of Synchronization, further discussion is needed.
3 Conclusion
Based on the discussion in section 2 the followings are proposed:
Proposal1: It is proposed to capture the TP for new RAN architecture and the function split between CU and DU into the stage 2 spec as in Annex. 
Proposal2: For the function of Synchronization, further discussion is needed.

4 Reference
[1] TR 38.801 Study on New Radio Access Technology; Radio Access Architecture and Interfaces
5 Annex:TP for stage 2 spec
X.Y   Support of CU/DU split

X.Y.1  Architecture
The overall new RAN architecture with CU/DU deployed is shown in X.Y-1
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      Figure x.y-1  Overall new RAN Architecture with CU/DU split deployed 
X.Y.2
Functional Split between CU and DU
The functions that hosted by CU: 
· Radio channel ciphering and deciphering; 
· Integrity protection and Header compression;
· NAS node selection function
· Radio access network sharing
· Tight Interworking with E-UTRA
The functions hosted by both CU and DU:
· Transfer of user data;

· Mobility control 
· Inter-cell interference coordination
· Connection setup and release
· Load balancing
· Distribution function for NAS messages
· Paging
· Positioning
· Network Slice support
· Session Management
· Contacting UEs in inactive mode
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