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Mobile Data Volume 62021 (Global)
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Mobile Data Volume 62021 (India)

AContinued Growth in Mobile Data Consumption

AMobile Broadband SubscriptianSep 2021
A 770 million

A Current Mobile Data Volume

A Year 202@ 9.4 Exabytes/Month
A Year 202k 12 Exabytes/Month

ADriving Factors

Alncreasing No of Smartphone Users
A Increaseddata usage

AGrowing Footprint of Cellular Broadband Network (in Rural Areas too)
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Mobile Data Volume in 2027 d Estimates for India

AMobile Data Traffic Estimates for
Users- India 2027

A Most households likely to have
mobile broadband access by 2027

A Conservative Estimates
A Assuming ~linear growth

A Realistic Estimates
A Inline with other forecasts

AEVGH a conservative estimate
iIndicates
A Huge data volume by 2027
A ~23 Exabytes monthly
A ~275 Exabytes annually

Mobile Data Traffic Estimation (India) (Human Users)

Parameter Value Unit Remarks
Rough estimate (Internet
(india Population 1,40,00,00,000 Data)
Average 4
Total No of housholds in the country 35,00,00,000 persons/household
Conservative Estimate

[Contention Ratio

0.1

One family out of 10,
accessing Internet at a time

|Required Data Rate/household

2 Mbps

|Required Data Rate for the country (bits/s)

70,000 Gbps

Monthly Data Requirement of the Country

(total data)

23 Exabytes

Realistic Estimate

[Contention Ratio

0.1

One family out of 10,
accessing Internet at a time

ALarge no. of Data Plane Function/eauired bata Rate/household

|Required Data Rate for the country (bits/s)

would be required for packet
processing

5 Mbps

1,75,000 Gbps

Monthly Data Requirement of the Country

(total data)

57 Exabytes




Existing 3GPP 5G Architecture
(Disaggregated RAN)
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3GPP 5G RAN Architecture : Courtesy 3GPP TS 38.401



Infrastructure Management

Framework

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

Service Management and Orchestration Framework

Non-Real Time RIC

‘ E2-en

AAn Architecture for
Disaggregated RAN
Proposed by 3GPP & ORA
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Open Fronthaul Interface |
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Infrastructure — COTS / White Box / Peripheral Hardware and

Virtualization layer

> Als this good enough

NG-c A To handle the projected
data volume?

A For an increasingly Multi
RAT Access Network?

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



Existing 3GPP 5G Architecture

Existing 3GPP 5G Architecture

Converged CoreMulti-RAT Unification -
in Core Network Proprietar]
1 ‘e . Interfaceg AR
A But no Unification at RAN Level
A Fragmented Decision Making in RAN OE N2 N
Control Data

2 Tight and proprietary "

coupling between Radio and N3
CN protocol stacks

2 ; Towards
A RAT specific inteworking — l H UPF)
\

functions

A Loss of Flexibilit Can you
connect 5G RAN to 4G Core or
directly to Internet w/o Core?




Existing 3GPP 5G Architecture -
Dual Connectivity & Load Balancing in RAN

ADual Connectivity
A Multiple RATSpecific Variants €
A LTELTE DC, MBC, LTRVLAN Aggregation ;
6[ 21 0 X w Gl
A Differences across Variants NB W . , _
A Distributed Scheme no”” e | [
A Extensive coordination between ue ~
eNB£gNBAWT(APs) e T (oo e
A Implementation Complexity C@igk _____ : C@%éfk _____ | &
AlLoad Balancing in RAN o o Py
A Distributed Scheme acrosfBsgNBs - e N @_
A Load Information exchanged over X2/ L ’
A No Load exchange in the absence of¢2/ 0827 DE-" DUEQ !
A No Mechanism for Load Balancing across (;ELTE.LTE (d) 56 NR - LTE (¢) 5G NR—5G NR

3GPP and neBGPP RATs

A Wi-Fi AP anéNBgNB
A No mechanism available in 5GS Dual Connectivity Variants



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

ADistributed Schemes

ARAT Specific Variants/Limitations
A More than one variant

ANo Load Balancing acra36PP and neBGPP RATS

ANo network entity with a unified view of RAN resources
A Fragmented RAN Control
A LTEeNBs WLAN APs/ACgNBgake decisions independently
A Suboptimal Resource Utilization
A Implementation Complexity




Architecture for beyond 5G 0A few Points to Ponder

AHow to Disaggregate MWRAT RAN?

AShould we have a Unified Muticcess RAN?
A' YAFTASR ¢NBIFGYSYyld 2F 5dzat /2yySOuGAQ@AGes [ 2
AShould we decouple RAN from Core?

A E.g., allow 5G NR RAN Connect directly to 4G Core
A (for Non Standalone Deployment)

AWhy do we need the Core?

A Mobility is anchored at the Core
A Authentication & Access Control

Al fFNBS 22 2F Y20AftS dzaSNR Yl& y20 o0S
A E.g., Rural Broadband Connectivity
A Can we bypass the core for such users?



IEEE P1930.10A Scalable Architectur
for Multi -RAT RAN



RAN Disaggregation and Unification

ARAN of most RATS perform similar functions in 5G
A Security
AOptimization (Header Compression etc.)
Alnterworking with Core

ACan we Disaggregate RAN along these simpler functions?
ADoes it help in Load Management?
ADoes it help in unified treatment of RATS?



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

A Modular Data Plane Functions

. ) . Unified Multi-RAT RAN Control Plane
A Medium Access Control Functien

Base Station(BS) l—‘ e
A Include MAC and lower Layers, e.g.,
Physica| Layer SDN Middleware
A Security Function (SF) — —
RAN Disaggregated Data Plane

A Encryption and Integrity Protection p— S OptimizationH Interworking ]
4 . . . - aptation : i
A Optimization Function@pthH Function Function
A IP Header Compression etc.
Security
Function

Adaptation
Function

A RAN Adaptation Functioddph
A Link Control, ARQ etc.

BS-802.11
A Interworking Function (IWF)
A Interworking with Core
A In case of 5GComprise of N3
Interface Functions

A A Controller may be responsible for ___ _ _
controlling/managing a subset of A Simplified Representation of P1930.1 Architect
modular functions

Optimization 1
Adaptation Function

Function

WSTSNBY OS Y htip9/Standards.imes.ora/goieét/I930_1.html
Draft complete, Balloting in progress



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

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

A A UE connected to two Base Stations

A Traffic From CoreVia the same Unified Multi-RAT RAN Control Plane

Interworking, Optimization and H @

Security Functions

SDN Middleware .

A Delivered through different BSs via [

W ' ¢ é L\]S O 7\ -'F 7\ O ' R I e e e RAN‘I’Sisa‘g.g'rergateld Dat; P.I;‘ne 2
. - g Optimization
A Control Plane sets up Data path [ i S Function

unction Function

through AN elements L

A Dual Connectivity across RATs  ess0211 } {LTE/sG-NRBs
supported with ease

A LWA/LTE DC/MBR/ X
- . 802.11 LTE/5G-NR
A A” DC Val‘lantS Interface Interface

2 Interworking

Adaptation 1 Function
Function

2

UE




IEEE P1930.10 Multi-RAT Unification/Virtualization

AAn SDN Middleware

A Between Control & Data Plane

A To Virtualize and Unify Muiti
RAT RAN Data Plane

ASDN Middleware

A Abstract Information Model of
the Data plane (through
virtual entities)

A Virtualize Underlying Data
Plane Resources

A Unify Control & Management
of Multi-RAT RAN



