Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG RAN WG3 meeting #97
R3-173122
Berlin, Germany, Aug. 21st -25th 2017
Agenda Item:
22.1
Source: 
Huawei
Title:
Open issues for CP-UP separation
Document for:
Discussion and Decision
1 Introduction
During RAN #76 a new study item [1] on “Separation of CP and UP for split option 2 of NR” was approved. In this paper, some open issues for CP-UP separation are discussed. 
2 Discussion
2.1 Definition 
For CU-DU architecture, gNB includes gNB-CU and gNB-DU. For CP-UP separation, gNB-CU can be further split into gNB-CU-CP and gNB-CU-UP. One gNB-CU-CP may control operation of one or more gNB-CU-UPs, e.g., one gNB-CU-UP provides normal services and the other provides short latency service. 

gNB Central Unit (gNB-CU): a logical node hosting RRC, SDAP and PDCP protocols, and controls the operation of one or more gNB-DUs. The gNB-CU also terminates F1 interface connected with the gNB-DU. gNB-CU can be further split into gNB-CU-CP and gNB-CU-UP for CP-UP separation. 
gNB Central Unit Control Plane (gNB-CU-CP): a logical node hosts the control plane instance of PDCP/RRC protocols, and controls the operation of one or more gNB-CU-Ups (FFS) and gNB-DUs. The gNB-CU-CP also terminates F1-C interface connected with the gNB-DU, and E1 interface connected with gNB-CU-UP.

gNB Central Unit User Plane (gNB-CU-UP): a logical node hosts the user plane instance of SDAP/PDCP protocols. The gNB-CU-UP also terminates F1-U interface connected with the gNB-DU, and E1 interface connected with gNB-CU-CP.

gNB Distributed Unit (gNB-DU): a logical node hosting RLC, MAC and PHY layers, and its operation is partly controlled by gNB-CU. One gNB-DU supports one or multiple cells. One cell is supported by only one gNB-DU. The gNB-DU terminates F1 interface connected with the gNB-CU.
Proposal 1

it is proposed to use gNB-CU-CP and gNB-CU-UP for the name of CP and UP part. 

Proposal 2

it is proposed to discuss the definitions of gNB-CU, gNB-CU-CP and gNB-CU-UP.
2.2 Deployment scenarios 
In TR 38.801 [2], two deployment scenarios are listed for CP-UP separation, i.e., Centralised PDCP-U with Local RRM and Centralised PDCP with Centralised RRM in separate platforms. For both scenarios, there’s one CU-CP connecting to one CU-UP. In fact, it is also mentioned in [1] that an additional CU-UP could be also placed closer (or co-located) with the DU to provide a local termination point for the UP traffic for applications that require very low latency, e.g., for URLLC traffic. Since a UE could be connected with different service (different slice service for example), this may require UE use two different PDCP-U at the same time, Fig.1, illustrates the possibility of CU-CP connecting two CU-UPs, one of which locates with DU. 

 
[image: image1.emf]gNB-CU-CP

RRC

PDCP-C

gNB-DU

SDAP

PDCP-U

RLC

MAC

PHY

SDAP

PDCP-U

gNB-CU-UP

E1

gNB-CU-UP

E1

F1-U

F1-U

F1-C

gNB


Fig.1 one CU-CP connects to more than one CU-UPs
Proposal 3
it is proposed RAN3 discuss whether one CU-CP could be connected to more than one CU-UPs within the gNB.
2.3
Latency

The target for control plane latency of NR should be 10ms [3], where control plane latency refers to the time moving from a battery efficient state (e.g., IDLE) to start of continuous data transfer (e.g., ACTIVE). For idle to connected state transitions, it is obvious that more signalings [4][5] over E1 interface for CP-UP separation are required, which means additional several milliseconds would be required, assuming there is ideal optical transmission between CP and UP part. 
If we take a further step to consider different deployment scenarios, CU-CP is closed to DU position while CU-UP is located close to CN user plane function, there might be multi-hop routing, which will introduce additional transmission delay, this would in turn affect the final performance.
Proposal 4
it is proposed RAN3 discuss how CP-UP separation could satisfy latency requirement for control plane. 
3 Conclusion and Proposals
Based on the discussion, we propose:
Proposal 1

it is proposed to use gNB-CU-CP and gNB-CU-UP for the name of CP and UP part. 

Proposal 2

it is proposed to discuss the definitions of gNB-CU, gNB-CU-CP and gNB-CU-UP.
Proposal 3
it is proposed RAN3 discuss whether one CU-CP could be connected to more than one CU-UPs within the gNB.
Proposal 4
it is proposed RAN3 discuss how CP-UP separation could satisfy latency requirement for control plane. 
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