2/1/23, 5:05 PM 5G NR RRC Procedure and lts States - Techplayon

T e c h I ay O n (http://www.techplayon.com/)

Explore, Learn and Share

Partner S5

oL Ao

@ TeLcosougHT

Community (https://www.codeplayon.com/)(htt:/takethenotes.com/) (http://www.telcosought.com/)

pointivo The Future of = I'L

Tower Management

HOME (HTTP://WWW.TECHPLAYON.COM)/) Search ...
5GNR (HTTP://WWW.TECHPLAYON.COM/5GNRY/)

LTE (HTTP://WWW.TECHPLAYON.COM/LTE-A-LTE/)

RF DESIGN (HTTP://WWW.TECHPLAYON.COM/RF-DESIGNY/)

10T (HTTP://WWW.TECHPLAYON.COM/INTERNET-OF-THING-IOT/)

DEVOPSTEST (HTTP://WWW.TECHPLAYON.COM/WHITE-PAPERS/)

TELCO CLOUD (HTTP://WWW.TECHPLAYON.COM/TELCO-CLOUD/)

O-RAN (HTTP://WWW.TECHPLAYON.COM/OPEN-RANY/)

CONTRIBUTORS (HTTP://WWW.TECHPLAYON.COM/CONTRIBUTORSY/)

5G New Radio (NR)
Radio Resource Control

https://www.techplayon.com/5g-nr-rrc-procedure-states/ 117
Unified Patents, LLC v. Togail Technologies, Ltd
Ex-1019



2/1/23, 5:05 PM 5G NR RRC Procedure and Its States - Techplayon

M November 19, 2017 (http://www.techplayon.com/5g-nr-rrc-procedure-states/)

& Author (http://www.techplayon.com/author/admin/)

& Tech Fundas (http://www.techplayon.com/category/tech-fundas/)
The Radio Resource Control (RRC) protocol is used in on the Air Interface. The major functions of
the RRC protocol include connection establishment and release functions, broadcast of system
information, radio bearer establishment, reconfiguration and release, RRC connection mobility
procedures, paging notification and release and outer loop power control.By means of the signaling
functions, the RRC configures the user and control planes according to the network status and allows
for Radio Resource Management strategies to be implemented.

The RRC Services and Functions
The main services and functions of the RRC sublayer include:

» Broadcast of System Information related to AS and NAS

o Paging initiated by 5GC or NG-RAN

¢ Establishment, maintenance, and release of an RRC connection between the UE and NG-RAN
including

1. Addition, modification, and release of carrier aggregation
2. Addition, modification, and release of Dual Connectivity in NR or between E-UTRA and NR.

« Security functions including key management

o Establishment, configuration, maintenance, and release of Signalling Radio Bearers (SRBs) and
Data Radio Bearers (DRBs);

» Mobility functions including:

1. Handover and context transfer

2. UE cell selection and reselection and control of cell selection and reselection
3. Inter-RAT mobility

+ QoS management functions

+ UE measurement reporting and control of the reporting
o Detection of and recovery from radio link failure

+ NAS message transfer to/from NAS from/to UE.

What is RRC State?

The operation of the RRC is guided by a state machine which defines certain specific states that a UE
may be present in. The different RRC states in this state machine have different amounts of radio
resources associated with them and these are the resources that the UE may use when it is present
in a given specific state.

The RRC States in 5G New Radio (5GNR)

Appart form RRC connected and RRC IDLE state, 5G NR has introduced a new RRC state names as
RRC Inactive state.
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» NR-RRC CONNECTED
* NR-RRC INACTIVE
+ NR-RRC IDLE

When UE is power up it is in Disconnected mode/ldle mode, It can move RRC connected with initial
attach or with connection establishment. If there is no activity from UE for a short time, It can suspend

5G NR RRC Procedure and Its States - Techplayon

its session by moving to RRC Inactive and can resume its session moving to RRC connected mode.

A UE can move to RRC Idle mode from RRC connected or RRC Inactive state.
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RRC Idle Mode Operations:

PLMN selection
Broadcast of system information

Cell re-selection mobility
Paging for mobile terminated data is initiated by 5GC

Paging for mobile terminated data area is managed by 5GC
DRX for CN paging configured by NAS

RRC Inactive Mode Operation:
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Broadcast of system information

Cell re-selection mobility

Paging is initiated by NG-RAN (RAN paging)

RAN-based notification area (RNA) is managed by NG- RAN

DRX for RAN paging configured by NG-RAN

5GC — NG-RAN connection (both C/U-planes) is established for UE
The UE AS context is stored in NG-RAN and the UE

NG-RAN knows the RNA which the UE belongs to

RRC Connected Mode Operation:

5GC — NG-RAN connection (both C/U-planes) is established for UE
The UE AS context is stored in NG-RAN and the UE

NG-RAN knows the cell which the UE belongs to

Transfer of unicast data to/from the UE

Network controlled mobility including measurements

Why a new RRC state model required in 5G NR

The RRC States is a solution to the system access, power saving, and mobility optimization. 5G
has to support eMBB, URLLC, and Massive IoT services at same cost and energy dissipation per day
per area.

5G system access and requested services have different characteristics => Control of connectivity for
future services need to flexible and programmable. To meet these different services characteristics it
requires new RRC state model.

To support URLLC services which transmits small packets that require ultra-low latency and/or
high reliability

Massive loT Devices wakes up seldom power saving mode to transmit and receive a small
payload.

Devices need to camp in low activity state, and sporadically transmits UL data and/or status
reports with small payload to the network.

Devices need periodic and/or sporadic DL small packet transmission.

When UE is in the connected state, and sporadically transmit UL data and/or status reports with
small payload to the network.

Smartphones and consumer devices which eMBB UE have periodic and/or sporadic UL and/or
DL small packet transmission and extreme data rates.

+— What does noise figure signifies, Give a 5G NR RRC State Transiti
calculation example for Receiver chain ?
(http://www.techplayon.com/noise-figure-signifies-

give-calculation-example-receiver-chain/)
LINKEDIN FOLLOWING

https://www.techplayon.com/5g-nr-rrc-procedure-states/

Unified Patents, LLC v. Togail Technologies, Ltd
Ex-1019

477



2/1/23, 5:05 PM

in]
10,042

5G NR RRC Procedure and Its States - Techplayon

LIVE FEED

Website Counter (https://livetrafficfeed.com/website-counter)

WALDEN UNIVERSITY

EBUCATION FOR GOOD*

[~

SUPPORT FROM REAL
PEQPLE TO HELP YOU
ACHIEVE YOUR
GOALS

GET IN TOUCH

p .7

https://www.techplayon.com/5g-nr-rrc-procedure-states/

5/7
Unified Patents, LLC v. Togail Technologies, Ltd

Ex-1019



2/1/23, 5:05 PM 5G NR RRC Procedure and Its States - Techplayon

https://www.techplayon.com/5g-nr-rrc-procedure-states/ 6/7
Unified Patents, LLC v. Togail Technologies, Ltd
Ex-1019



2/1/23, 5:05 PM 5G NR RRC Procedure and Its States - Techplayon

$199 $189 $339 $159 $365

Proudly powered by WordPress (http://wordpress.org/) | Theme: NewsAnchor (http://athemes.com/theme/newsanchor)

by aThemes.

https://www.techplayon.com/5g-nr-rrc-procedure-states/ 77
Unified Patents, LLC v. Togail Technologies, Ltd
Ex-1019





