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Overall radio protocol and NW architecture for NR 
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Topics 

1. NR operation modes 

– LTE assisted NR operation 

– Standalone NR operation 

2. CN connectivity for NR RAN 

– NR RAN connects to EPC 

– NR RAN connects to new CN 

3. CU-DU split with open interface 

– CU: Central Unit 

– DU: Distributed 

4. Overall architecture for LTE assisted 

NR and EPC connectivity 

NR 

node 

CU 

LTE 

node 

(eNB) 

DU 

New 

CN 
EPC 

CN for NR 

NR RAN 

NR node 



NTT DOCOMO, INC., Copyright 2016, All rights reserved. 3 

1. NR operation modes 

NR 

node 

CU 

LTE 

node 

(eNB) 

DU 

New 

CN 
EPC 

CN for NR 

NR RAN 

NR node 



NTT DOCOMO, INC., Copyright 2016, All rights reserved. 4 

NR operation modes 

 Based on past inputs to RAN, it is clear that there are interest in both            

LTE assisted NR operation and Standalone NR operation 

Both modes of operation need to be studied 

The scope of Phase I will be determined when agreeing on Phase I WID(s) 
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LTE assisted NR operation 

 Basic principle 

1. Base C-Plane connectivity provided by LTE 

 Good coverage and mobility ensured by already deployed and mature LTE networks.          

 Relying on LTE-A relieves coverage planning and deployment efforts for NR 

2. NR provides U-Plane boost via aggregation with LTE 

 NR provides U-plane boost adding on to LTE.                                                                         

 Aggregation ensures higher data rates with NR compared to legacy LTE 
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LTE assisted NR operation 

 U-plane aggregation/split at PDCP 

• PDCP split like R12 dual connectivity can be applied to the scenario where LTE & NR 

nodes are non-collocated, as well as to the scenario where they are collocated 

• This PDCP may be located on the LTE side or the NR side, and this needs study 

 Open interface between LTE node (eNB) and NR node 

• Could be similar to X2 defined for R12 dual connectivity 

• But it should allow for efficient/fast data distribution between eNB and NR node 
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Standalone NR operation 

 For standalone operation, NR C-plane protocols/procedures need to be defined, 

and there seems to be various approaches for this on a high level 

• Approach 1: By extending the existing LTE protocols (extension approach) 

 Possible benefits: Earlier availability of standalone NR operation 

 Possible drawbacks: Potential overhead/restriction incurred by existing LTE specifications 

 Makes sense if basic C-Plane protocols/procedures for NR will be similar to that of LTE, and 

if functional extensions for NR are of “build-on nature” to LTE 

• Approach 2: By introducing brand new protocols (clean slate approach) 

 Possible benefits: Opportunity to optimize behavior/specification for standalone NR operation 

 Possible drawbacks: Delayed availability of standalone NR operation 

 Makes sense if C-plane protocols/procedures are to change drastically compared to LTE 

• Approach 3: Combination of the extension approach and the clean slate approach 

 ?? 
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2. CN connectivity for  

    NR RAN 
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CN connectivity for NR RAN 

 Two options can be considered 

1. NR RAN connects to existing EPC 

2. NR RAN connects to some new CN 
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CN connectivity for NR RAN 

 NR RAN should be able to connect to EPC 

 EPC is already serving and is well suited for eMBB type traffic 

 Existing infrastructure can be used allowing early / low-cost NR introduction 

• Impacts (if any) on LTE-NAS and S1 specifications need to be addressed 

 If New CN brings benefits (e.g. it allows support of new services like URLLC) 

 NR RAN should also be able to connect to such New CN 

 In addition, EUTRAN should also be able to connect to such New CN 

• Benefits/necessity of New CN to be studied with SA2 (FS_NexGen) 

 NR RAN / EUTRAN connectivity to EPC and New CN may co-exist (NW slicing) 

 Allow for independent/modular evolution of RAN and CN 
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3. CU-DU split with 

    Open interface 
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CU-DU split with Open I/F 

 Already today, operators are deploying networks using the C-RAN architecture 

 Composed of centralized digital baseband processing units (CU: Centralized Unit), 

and remotely distributed radio units (DU: Distributed Unit) 

 CPRI is the defacto standard used today for the fronthaul link between CU and DU 

http://www.sk.com/Channel/News/view/1035 

https://www.nttdocomo.co.jp/english/info/media_center/pr/2015/0205_00.html 

http://rethink-wireless.com/2011/12/08/korea-telecom-plans-worlds-commercial-cloud-ran/ 
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CU-DU split with Open I/F 

 C-RAN is a promising architecture also for NR, but the fronthaul may not scale 

considering peak data rates and massive MIMO for NR 

Need to study new DU-RU functional splits for NR 
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CU-DU split with Open I/F 

 FH bandwidth can be relaxed by moving L1 functions to the DU 

 Seems better to have two CU-DU split options to cater for different  FH networks 

 Lower layer split (e.g. MAC-PHY) for low delay fronthauls 

 Higher layer split (e.g. PDCP-RLC) for higher delay fronthauls 
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CU-DU split with Open I/F 

 The fronthaul interface between CU and DU should be made open to realize 

multi-vendor CU/DU operation 

Fronthaul interface aspects (e.g. data, control, management, transport) 

needed to facilitate such operation should be identified, and the best place 

to specify them (e.g. RAN3, SA5, outside 3GPP, …) should be studied 
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4. Overall architecture 

    for LTE assisted NR 

    and EPC connectivity 
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Overall architecture 
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 Below figures is an illustration of the overall architecture with (1) LTE assisted 

NR operation, (2) EPC connectivity and (3) lower layer CU-DU split for NR node 


