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Background

In light of the agreements on the Accelerated Phase 1 and the delineation of the various architectures to be developed, it is
important to consider the work approach and philosophy in 3GPP on several of the preferred architectures and to understand how 
these architectures might be deployed and transitioned over time and across the 5G Phase 1 and Phase 2. 
AT&T has the view that Option 7 would be the preferred first step in the path of initial 5G followed by Options 2 and/or Option 4. 
(see Options listed in RP-161266) 
However, recognizing the many factors that are in play the more practical approach may well be to pursue a migration from Option 3 
to Option 7 to Option 2 and/or 4 evolution path. AT&T is of the view that a likely deployment and/or transition flow of the 3GPP 5G 
Architecture options, based on 3GPP development timing and releases, would be:

Step 1:  Early 5G Deployment utilizing Phase 1 Option 3
Step 2:  Phase 1 Evolution to Option 7 – Plus Simultaneous Support for Option 3 & Option 7
Step 3:  Phase 2 Evolution to Option 2/4 – Plus Simultaneous Support Option 3 & Option 7

However, any alternative combinations or sequence of deployment and/or transition flows involving options 3, 7, 2/4 would similarly 
need to be supported; e.g. Option 3 to Option 2/4, Option 7 to Option 2/4 +Option 3; etc.  
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In order to support a variety of deployment needs by operators,  AT&T proposes that the following 
principles 1 - 6 be included as a text proposal in the relevant TRs in both the RAN2/3 and SA2 WGs.   
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Proposal and TEXT Proposal



1. Option 7 should be progressed in parallel with Option 3 work

2. Option 3 development and specifications must be defined in a manner so as to facilitate transition to
deploying and utilizing Option 7, taking due note of the RAN, CORE and device impacts. Some
examples are:

a) The ability of the network to support both Option 3 or Option 7 UEs simultaneously on different frequency bands
such as MM wave and below 6 GHz
b) The ability to support LTE <---> NR handover scenarios
c) A UE operating on Option 7 when on a MM wave band and another UE using Option 3 in the same serving NR
node on the same MM wave band should be simultaneously supported for connectivity towards NG Core or EPC
respectively (supports 5G backward compatibility for initially deployed Option 3 UE)
d) A UE operating on Option 7 when on an LTE band and another UE using Option 3 in the same serving eNB on the
same LTE band should be simultaneously supported for connectivity towards NG Core or EPC respectively (supports
5G backward compatibility for initially deployed Option 3 UE)

3. Option 3 development and specifications should NOT preclude or hamper the transition to using
Option 7 and should be a software only upgrade
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4. Option 7 development and specifications should NOT preclude or hamper the transition to using Option 2/4,
taking due note of the RAN, CORE and device impacts, and should be a software only upgrade

5. The industry movement to deployment of virtualized networks lends itself well to multiple architecture
Options being implemented simultaneously in deployed systems; i.e. the COREs for Options 3, 7 and 2/4 plus
legacy LTE are likely to coexist at the same time. The 3GPP specification work must support this.

a) Such a capability provides forward/backward compatibility and enhances transition with 5G
deployments over time from early deployments in Phase 1 through to Phase 2.

b) It also facilitates the support of different variants of UEs in same or differing bands utilizing different
control planes. Ultimately there would be transition to a single deployed architecture.

6. 3GPP needs to understand how much of Items 2 and 3 above are addressed in the standards specifications
and how much would fall under product design and deployment regimes while keeping in mind factors such as
roaming, migration aspects, as well as other pertinent aspects.

Figures relating to the proposals in the contribution are enclosed in the subsequent slides to aid in appreciating the 
viewpoints.
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Deployment & Evolution of 5G Architectures 
Over Time
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Step 1:   Early 5G Deployment utilizing Phase 1 - Option 3
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Step 2:  Phase 1 Evolution to Option 7 – Plus Simultaneous Support for Option 3 & Option 7
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Step 3:  Phase 2 Evolution to Option 2/4 – Plus Simultaneous Support Option 3 & Option 7 
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CORE Configurations for Options 3, 7 and 2/4 and  legacy LTE will 
likely co-exist.  The 3GPP specification work must support this.

RAN Supporting LTE/eLTE/NR
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Tasks

SA2 should deliver options 2, 4, 5 and 7 in line with the timeplan in 1253*

By March 17 we should understand if SA2 can deliver option 2,4,5 and 7



RAN2/3 should continue to work on option 3 (together with the other options)

Table in slide 10 of RP-161266 is confirmed (removes options 6 and 8)





R1/R2/R3/R4/S2 to ensure availability of forward compatibility and report to RAN#75

Forward compatibility between NSA and SA

Forward compatibility between scenarios



In March 17 – once the forward compatibility task is reviewed - we will assess what options will be specified

Considering device complexity, migration etc…

*Options describe from RP-161266







Tasks






Timeline for NR and NexGen 

SP-160465









3. CHECKPOINT: TSG#75: March 2017:

- Completion of NR SI with corresponding performance evaluation and concepts;

-  Approval of RAN WID(s);
- Report from RAN1/RAN2/RAN3/RAN4/SA2 on fwd compatibility of NSA and SA NR;

- Report from SA2 on migration; 

- SA and CT timeline coordination;

- Reconfirmation of NR & NexGen timeplan, including completion target for NSA higher layer components (box 6)



4. TSG-SA#77 or TSG-SA#78: 

NexGen stage-2 freeze.

7. TSG#80, June 2018: Release 15 stage 3 freeze for NR and NexGen, including Standalone.




1. TSG-RAN#73, September 2016:

5G NR Requirements TR completion





2017



2016



5. TSG-RAN#78, December 2017: 

- Stage 3 freeze of L1/L2 for common aspects of NSA (focused on licensed bands) and SA NR;

- Principles agreed for SA-specific L1/L2 components.

2018

Note: SA: Standalone

        NSA: Non-Standalone



2. TSG-SA#74, Dec/2016:

NexGen TR completion

Approval of SA2 WID



6. RAN#78/RAN#79: Stage-3 freeze for Non-Standalone higher layers (including components common with standalone). 
Completion target TBD.
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Timeline for NR and NexGen





NR schedule and phases

Source: TSG-RAN

RP-161253





TSG-RAN agreements on NR scope

Overall Release-15 timeline unchanged, completion target June/2018

Target content for Rel-15 

Support for both Standalone and Non-Standalone operation included, work starting in conjunction and running together

Non-standalone NR in this context implies using LTE as control plane anchor

Standalone NR in this context implies full control plane capability for NR

Some potential architecture configuration options are shown in RP-161249 for information

eMBB, Low Latency, and High Reliability (to enable some URLLC use cases) in scope

<6GHz and >6GHz in scope

Detailed target content subject to eventual SI conclusions and agreed WID scope
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NR workplan in TSG-RAN

Ask RAN1/RAN2/RAN3/RAN4/SA2 to ensure availability of forward compatibility and report to RAN#75

This report will aid the scoping of the WID and the expected NR timeline

Target functional requirements impacting L1 design should be available by WID approval (March/2017)

Potential addition and/or removal of target functional requirements may be undertaken in subsequent TSG meetings as per normal process

L1/L2 NR aspects:

Common aspects of Standalone/Non-standalone L1/L2 stage 3, and principles of Standalone-specific components 
 completion target Dec/2017 – see box 3 on timeplan

Standalone specific L1/L2 stage 3  completion target March/2018

Higher Layers NR aspects:

Non-Standalone higher layers completion target to be defined at RAN#75

Standalone higher layers completion target June/2018. 
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Overall timeline for NR in TSG-RAN





2. CHECKPOINT: RAN#75: March 2017:

- Completion of SI with corresponding performance evaluation and concepts;

-  Approval of WID(s);
- Report from RAN1/RAN2/RAN3/RAN4/SA2 on fwd compatibility of NSA and SA NR; 

- Reconfirmation of NR timeplan, including completion target for NSA higher layer components (box 4)



4. RAN#78/RAN#79: Stage-3 freeze for Non-Standalone higher layers (including components common with standalone). 
Completion target TBD.

5. RAN#80, June 2018: Release 15 stage 3 freeze for NR, including Standalone.



1. RAN#73, September 2016:

5G NR Requirements TR completion





2017



2016



3. RAN#78, December 2017: 

- Stage 3 freeze of L1/L2 for common aspects of NSA (focused on licensed bands) and SA NR;

- Principles agreed for SA-specific L1/L2 components.

2018

Note: SA: Standalone

        NSA: Non-Standalone





Issues for joint meeting with TSG-SA


NexGen core functionality and RAN Rel-15 content aligned with eachother, to be included in Rel-15 as per re-confirmed schedule

Contineous coordination between RAN, SA, and CT should take place

Core network connectivity for Non-standalone NR with LTE/eLTE as the control plane anchor

Core network connectivity for Standalone NR 

Assumed to only consider connectivity to NexGen core

Consideration around Non-standalone and Standalone NR deployments existing in parallel (roaming, device capabilities, etc…)
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RP-161253

NR schedule and phases
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