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5G STANDARDS – SOME KEY CONCERNS

• Capacity and Coverage concerns 

• Backhaul Considerations

• Deployment Flexibility Considerations (Support for SA 

Deployment Option-6)

• New Service Types (MBMS support, Support for Industry 

Verticals) 

• Automation



5G STANDARDS – COVERAGE AND CAPACITY CONCERNS

Limited Spectrum  

◦ LTE 20MHz (+/- 10Mhz) /per operator TDD band 40

◦ Indian operators: Per bit pricing least in the world

◦ Most LTE cell sites near full capacity – operators are exploring Massive MIMO 
upgrades

◦ Capacity enhancements at critical for low cost bit delivery 

Coverage

◦ 3.5 GHz needs to offer coverage levels comparable to LTE

◦ LMLC Rural scenario

◦ Large rural population, sparse villages, Typical Inter-site distance: 6Km -12Km

◦ Relook at physical layer design to support at least 12-dB coverage gain

Backhaul continues to be a limitation in both urban and rural use cases

◦ Need for IAB/Relays, 60Ghz solutions

NB-IOT is key for Agri Tech, Smart Cities etc in India - NB-IoT enhancements for capacity / 
Coverage are critical

Moving  towards 3GPP Release 17



WAVEFORM FOR >60Ghz NR

Moving  towards 3GPP Release 17

Backhaul Coverage: ~6 db additional coverage gain compared to OFDM 

5G STANDARDS – BACKHAUL CONCERNS



5G DEPLOYMENT FLEXIBILITY



The signaling load in a 5G NR in NSA mode can be quite prohibitive specifically for operators

that are facing heavy loads against their cell capacity.

EN DC adds to signaling load on LTE Cells based on the number of 5G RUs in an LTE Cell

coverage

5G DEPLOYMENT FLEXIBILITY

Support for Deployment Option 6



5G DEPLOYMENT FLEXIBILITY

Support for Deployment Option 6

The BEST way forward could be “Option 6” which would

use a fully functional 5G NR “Radio” catering to both data

and signaling independently BUT connected to the EPC

core. This could give the best cost advantages and “Early

5G Readiness”. The LTE EPC could be “Virtualized” and

moved to a 5G core in time when the 5GC matures.



5G Network Architecture



5G DEPLOYMENT FLEXIBILITY – What is the 5G Core 

bringing to the table

Policy control in 5G is provided by the Policy Control Function 

(PCF), the same as the 4G PCRF but with a few added 

capabilities.

Network slicing is a new capability of the 5G network. It allows 

an operator set up multiple virtual slices of the RAN, core and 

transport networks to meet specific service requirements.

N3IWF: The Non-3GPP access Inter-Working Function (N3IWF) is 

similar to the ePDG in the 4G EPC,

NOTHING NEW



Virtualization and orchestration - Open Source 

efforts

Too many open source projects out there

Among the main areas that are being developed by the open source groups, the following are still OPEN:

Policy-based resource management, analytics for visibility and orchestration, service verification with 

regards to security and resiliency.



For NFV deployments to move beyond single-function virtualization to broad-

scale NFV architecture will require multivendor interoperability, performance at 

scale and sophisticated orchestration. 

Key for adoption is the integration of virtual functions with operations and 

business support systems (OSS/BSS).

It is anticipated that ONAP's maturation will take many years meanwhile service 

providers will need to continue to rely on vendor-specific NFV MANO options. 

More vendor specific implementations will lead to problems of subsequent 

migration.  

Hypervisors remain popular NFV platform options. Containers are expected to 

see increased popularity over time -- 2020 and beyond

ONAP - Open Networking Automation Platform



MBMS Support

Moving  towards 3GPP Release 17

5G STANDARDS – NEW SERVICE TYPES

• Specify a NR MBMS numerology to fulfill NR MBMS requirements

specified in TR 38.913 and TS 22.261[RAN1]

o Standalone MBMS on NR and NSA deployments to be considered

• Support MBMS offload mechanisms [RAN3, RAN2]

o MBMS Signaling channel on LTE, MBMS bearers on NR

o MBMS Signaling channel on LTE or NR, MBMS bearers on any other

Broadcast Standard (ATSC 3.0, DVB-T2…..)

Service as an after thought in 5G NR?



Support for Vertices

Moving  towards 3GPP Release 17

5G STANDARDS – NEW SERVICE TYPES

3GPP SA6 is accelerating work on new verticals - SA6 work on vertical specific enablers are

targeted towards services like V2X, UAS, Smart Factories.... the Common API Framework

(CAPIF) was developed to enable a unified Northbound API framework across 3GPP

network functions,

BUT isn’t the same thing being 

achieved by National ICT 

architectures, IOT Standards

Need for Harmonization



Enablers For Network Automation

Beyond 3GPP Release 17

5G STANDARDS – AUTOMATION

3GPP is working towards Enablers for Network Automation for 5G

The NWDAF (Network Data Analytics Function) as defined in TS 23.503 is used for data

collection and data analytics in centralized manner. An NWDAF may be used for analytics

for one or more Network Slice.

Such Automation specification cannot be applied across LTE and 5G – lack of interfaces to

LTE Core entities.

Does any one believe that LTE 

will go away any time soon
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