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Agenda

ÁEnormous Growth in Mobile Data Traffic

ÁCoexistence of Multiple Radio Access
ÁNon-3GPP Access (Wi-CƛκΧύ

ÁоDtt !ŎŎŜǎǎ ό[¢9κbwκΧύ

ÁLimitations of 3GPP 5G System Architecture

ÁIntroduction to IEEE P1930

ÁIntroduction to IEEE P2061

ÁTowards beyond 5G network



Mobile Data Volume ð2021 (Global)
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Mobile Data Volume ςGlobal Figures

Mobile Subscriptions (in billion) Mobile/PC/Tablet Subscriptions (in billion)

Smartphone Subscriptions (in billion) 4G Subscriptions (in billion)

5G Subscriptions (in billion) Average Data Volume/Smartphone (Gigabytes/month)

Mobile Data Volume - Total (Exabytes/month)

Actual Data volume exceed forecast 
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Mobile Data Volume ð2021 (India)
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ÁContinued Growth in Mobile Data Consumption
ÁMobile Broadband Subscription ςSep 2021
Á770 million

ÁCurrent Mobile Data Volume

ÁYear 2020 ς9.4 Exabytes/Month

ÁYear 2021 ς12 Exabytes/Month

ÁDriving Factors
ÁIncreasing No of Smartphone Users
ÁIncreaseddata usage

ÁGrowing Footprint of Cellular Broadband Network (in Rural Areas too)



Mobile Data Volume in 2027 ðEstimates for India

ÁMobile Data Traffic Estimates for 
Users - India 2027
ÁMost households likely to have 

mobile broadband access by 2027
ÁConservative Estimates
ÁAssuming ~linear growth

ÁRealistic Estimates
ÁInline with other forecasts

ÁEven a conservative estimate 
indicates
ÁHuge data volume by 2027
Á~23 Exabytes monthly
Á~275 Exabytes annually

ÁLarge no. of Data Plane Functions 
would be required for packet 
processing

Mobile Data Traffic Estimation (India) (Human Users)



Existing 3GPP 5G Architecture 
(Disaggregated RAN)

3GPP 5G RAN Architecture : Courtesy 3GPP TS 38.401



Existing 3GPP 5G Architecture (ORAN)
(Disaggregated RAN)

Courtesy : https://docs.o-ran-sc.org/en/latest/architecture/architecture.html

ÅAn Architecture for 
Disaggregated RAN 
Proposed by 3GPP & ORAN
ÅCмΣ 9мΣ !мΣ 9нΣ CǊƻƴǘƘŀǳƭ Χ 

(RU, DU, CU etc.)

ÅIs this good enough
ÅTo handle the projected 

data volume?

ÅFor an increasingly Multi-
RAT Access Network?



Existing 3GPP 5G Architecture

Existing 3GPP 5G Architecture

Converged Core - Multi -RAT Unification 
in Core Network

Å But no Unification at RAN Level
Å Fragmented Decision Making in RAN

1

Tight and proprietary 
coupling between Radio and 
CN protocol stacks

Å RAT specific inter-working 
functions

Å Loss of Flexibility ςCan you 
connect 5G RAN to 4G Core or 
directly to Internet w/o Core?
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Existing 3GPP 5G Architecture -
Dual Connectivity & Load Balancing in RAN

ÁDual Connectivity
ÁMultiple RAT-Specific Variants
ÁLTE-LTE DC, MR-DC, LTE-WLAN Aggregation 
ό[²!ύΧ

ÁDifferences across Variants

ÁDistributed Scheme
ÁExtensive coordination between 

eNBs/gNBs/WT(APs)

ÁImplementation Complexity

ÁLoad Balancing in RAN
ÁDistributed Scheme across eNBs/gNBs
ÁLoad Information exchanged over X2/Xn

ÁNo Load exchange in the absence of X2/Xn

ÁNo Mechanism for Load Balancing across 
3GPP and non-3GPP RATs
ÁWi-Fi AP and eNB/gNB

ÁNo mechanism available in 5GS Dual Connectivity Variants



Existing 3GPP 5G Architecture -
Dual Connectivity & Load Balancing in RAN  (contd.)

ÁDistributed Schemes

ÁRAT Specific Variants/Limitations
ÁMore than one variant

ÁNo Load Balancing across 3GPP and non-3GPP RATs

ÁNo network entity with a unified view of RAN resources
ÁFragmented RAN Control

ÁLTE eNBs, WLAN APs/ACs, gNBstake decisions independently

ÁSuboptimal Resource Utilization

ÁImplementation Complexity



Architecture for beyond 5G ðA few Points to Ponder

ÁHow to Disaggregate Multi-RAT RAN?

ÁShould we have a Unified Multi-access RAN?
Á¦ƴƛŦƛŜŘ ¢ǊŜŀǘƳŜƴǘ ƻŦ 5ǳŀƭ /ƻƴƴŜŎǘƛǾƛǘȅΣ [ƻŀŘ .ŀƭŀƴŎƛƴƎΣ ΧΚ

ÁShould we decouple RAN from Core?
ÁE.g., allow 5G NR RAN Connect directly to 4G Core 

Á(for Non Standalone Deployment)

ÁWhy do we need the Core?

ÁMobility is anchored at the Core

ÁAuthentication & Access Control

Á! ƭŀǊƎŜ ҈ ƻŦ ƳƻōƛƭŜ ǳǎŜǊǎ Ƴŀȅ ƴƻǘ ōŜ άƳƻōƛƭŜέ ŀƴȅ ƳƻǊŜ
ÁE.g., Rural Broadband Connectivity

ÁCan we bypass the core for such users?



IEEE P1930.1 ðA Scalable Architecture 
for Multi -RAT RAN



RAN Disaggregation and Unification

ÁRAN of most RATS perform similar functions in 5G
ÁSecurity

ÁOptimization (Header Compression etc.)

ÁInterworking with Core

ÁCan we Disaggregate RAN along these simpler functions?

ÁDoes it help in Load Management?

ÁDoes it help in unified treatment of RATS?



IEEE P1930.1 - Disaggregated Data Plane for Multi-RAT RAN

ÁModular Data Plane Functions

ÁMedium Access Control Function -
Base Station(BS)
ÁInclude MAC and lower Layers, e.g., 

Physical Layer

ÁSecurity Function (SF)
ÁEncryption and Integrity Protection

ÁOptimization Function (OptF)
ÁIP Header Compression etc.

ÁRAN Adaptation Function (AdpF)
ÁLink Control, ARQ etc.

ÁInterworking Function (IWF)
ÁInterworking with Core

ÁIn case of 5G - Comprise of N3 
Interface Functions

ÁA Controller may be responsible for 
controlling/managing a subset of 
modular functions

A Simplified Representation of P1930.1 Architecture

wŜŦŜǊŜƴŎŜ ΥάL999 t мфолΦмέΣ https://standards.ieee.org/project/1930_1.html
Draft complete, Balloting in progress

https://standards.ieee.org/project/1930_1.html


How does it help? IEEE P1930.1 & Dual Connectivity

ÁA UE connected to two Base Stations

ÁTraffic From Core - Via the same 
Interworking, Optimization and 
Security Functions

ÁDelivered through different BSs via 
w!¢ ǎǇŜŎƛŦƛŎ !ŘŀǇǘŀǘƛƻƴ όw[/Χύ

ÁControl Plane sets up Data path 
through AN elements

ÁDual Connectivity across RATs 
supported with ease

ÁLWA/LTE DC/MR-5/ Χ

ÁAll DC variants



IEEE P1930.1 ðMulti -RAT Unification/Virtualization

ÁAn SDN Middleware 

ÁBetween Control & Data Plane

ÁTo Virtualize and Unify Multi-
RAT RAN Data Plane

ÁSDN Middleware
ÁAbstract Information Model of 

the Data plane (through 
virtual entities)

ÁVirtualize Underlying Data 
Plane Resources

ÁUnify Control & Management 
of Multi-RAT RAN


