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1．Introduction

In last RAN3 meeting, the overall RAN architecture with the CU-CP/CU-UP separation was discussed. The following figure was agreed and captured in [1] as follows:
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Fig. 1. Overall RAN architecture with CU-CP and CU-UP separation. 

However, the deployment scenarios shown in the above figure needs further discussion. In this paper, we further provide our understanding on the CU-CP/CU-UP deployment scenarios and benefits.

Discussion

The relationship between CU-CP and CU-UP shown in Fig.1 indicates that one CU-CP could control multiple CU-UPs. In this scenario, the CU-CP can detect the load status of each CU-UP and coordinate the load balance between the CU-UPs, thus the CU-UP resources for data traffic can be efficiently utilized. However, if we move forward for one more step, two interesting questions are raised and need to be clarified by RAN3: 

. Is it possible for one CU-UP to be shared by multiple CU-CPs? 

. Is it possible that one UE could be served by different CU-UPs simultaneously which are deployed in different locations?

In the following, we will provide our interpretations for these two questions.

. Is it possible for one CU-UP to be shared by multiple CU-CPs?

If one CU-UP can connect to multiple CU-CPs, the resources provided by one CU-UP could be shared by different CU-CPs, the efficient use of network resources can be improved and the network flexibility can be further enhanced. 

One example can be found in Fig.2. In this figure, those PLMNs with different numbers represent the network resources provided by different operators. Assume that the CU-UP can support four PLMNs {PLMN1, PLMN2, PLMN3, PLMM4}. CU-CP1 can only support PLMN 1 and 2, while CU-CP2 can only support PLMN 3 and 4. If CU-UP is only connected to CU-CP1, then CU-UP can only support to serve PLMN 1 and PLMN 2. But if CU-UP can connect to both CU-CP1 and CU-CP2, then the CU-UP can support to serve all services under those four PLMNs, which can efficiently improve the usage of network resources. 
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Fig. 2. One CU-UP can connect to multiple CU-CPs. 

So we have the following proposal.

Proposal 1: RAN3 is kindly suggested to clarify that whether one CU-UP can be shared by multiple CU-CPs needs to be supported in R15.

. Is it possible that one UE could be served by different CU-UPs simultaneously which are deployed in different locations?

According to different service requirements, the CU-UP could be deployed in different locations. In order to provide low latency for user plane traffic of the UE, the CU-UP could be deployed in a distributed manner (co-located with the DU), thus the URLLC service is guaranteed. The CU-UP could also be deployed in a centralized manner (co-located with the CU) which can provide a central termination point for user plane traffic. This scenario allows to take advantage of cloud technologies, thus the delay insensitive service can be supported via this centralized CU-UP. 

[image: image3.jpg]NGC

N
‘ CU-UP2 ‘
NG-U
Centralized
entity
‘ CU-UP1 ‘
I
EN
Distributed
entity

UE





Fig. 3. UE can be served by different CU-UPs in different locations simultaneously.
When different kinds of user plane traffic needs to be established, the CU-CP will identify each service property first. By considering the load status and supported service property of each CU-UP, the CU-CP will choose the suitable CU-UP separately according to the specific service requirement. An example can be found in Fig.3. In this case, the UE requires the URLLC and mMTC services and it is decided to be served by different CU-UPs in different locations simultaneously, e.g., CU-UP1 is co-located with the DU, which can serve URLLC service to this UE. The blue line indicates the data flow for the URLLC service. CU-UP2 is co-located with the CU, thus CU-UP2 is working as a central termination point for user plane traffic and the mMTC service required by UE is guaranteed.The red line indicates the data flow for the mMTC service.

According to the analysis above, we have the following proposal:

Proposal 2: RAN3 is kindly suggested to clarify that whether one UE can be served by different CU-UPs simultaneously according to different service requirements needs to be supported in R15.

Conclusion
RAN3 is kindly asked to discuss and adopt the following proposals:

Proposal 1: RAN3 is kindly suggested to clarify that whether one CU-UP can be shared by multiple CU-CPs needs to be supported in R15.

Proposal 2: RAN3 is kindly suggested to clarify that whether one UE can be served by different CU-UPs simultaneously according to different service requirements needs to be supported in R15.
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