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1
Introduction

In TSG RAN #70 meeting on Dec 7-10th 2015, a new Study Item on scenarios and requirements for next generation access technologies [1] was approved. A skeleton TR for the study item was also provided in that meeting [2]. After the meeting, email discussion [Post-RAN#70-01] Scenarios and Requirements for Next Generation Access Technologies was kicked off. It is expected that the output of the email discussions will be input to the next RAN AH meeting. In this contribution, initial TR text proposal is given on architecture related matters. 
2
Overal RAN architecture
From the presentations at the September 3GPP RAN Workshop on 5G it is apparent that different operators have different motivations and plans for 5G technology, e.g.:

- Radio capacity boost for extreme Mobile Broadband; 
The most straightforward and expedient way to enable this is through an LTE-anchored Dual Connectivity architecture with secondary 5G eNBs.

- Holistic (r)evolution of the entire system to address all potential use cases and enable extreme operational efficiency;
This leads to requiring a 5G-anchored RAN architecture configuration, and is expected to motivate a variety of new system features as discussed e.g. in [8].

This contribution does not attempt to discuss the comparative merits or the potential phasing of these different approaches. Nonetheless, we expect that both of these fundamental approaches will have to be catered for in 3GPP specifications. Hence, the Text Proposal in the Annex attempts to capture a high level initial description of the relevant RAN architecture configurations for both.

As work progresses it is expected that further details (interfaces, compatibility, interworking, migration aspects, etc…) of the different RAN architecture configuration options will need to be addressed. 
3
Fronthaul architecture
In the September 3GPP RAN Workshop on 5G, several contributions discussed the need to consider different base station fronthaul capabilities and functional split between the remote unit and the central unit [3-7].

[image: image8.jpg]



Figure 1: Examples of functional split possibilities between the central base station unit and the remote unit [3]
The Nokia contribution to the September workshop outlined three requirements to the 5G specification arising from the fact that 5G should be able to function with different fronthaul capabilities such as latency and bandwidth [3]:

· 5G should be deployable regardless of the fronthaul technology, latency or capacity.
· Optimal functional split may depend on the available fronthaul.
· 5G radio specification should consider functional split and not limit deployments.
Note that the figure and description above does not intend to imply what interfaces would be standardized, if any.
4
Conclusions

It is proposed to include the TR text proposals below on basic RAN architecture matters: overal RAN architecture configuration, fronthaul architecture. 
5
References

[1] RP-152257, “New Study Item Proposal - Study on Scenarios and Requirements for Next Generation Access Technologies”, CMCC.
[2] RP-152183, “TR skeleton on Scenarios and Requirements for Next Generation Access Technologies”, CMCC.
[3]
RWS-150010, “Nokia Vision and Priorities for 5G Radio Technology”, Nokia Networks.
[4]
RWS-150018, “5G RAN Architecture & Radio Technologies, Time Plan”, NEC.

[5]
RWS-150040, “SK Telecom 5G RAN Architecture”, SK Telecom.

[6]
RWS-150051, “5G Vision for 2020 and Beyond”, NTT DOCOMO.

[7]
RWS-150089, “Vision and technologies for IMT-2020”, CMCC.

[8] RWS-150084, “5G Views and Standardization”, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell.

Annex—Text proposals for TR

8

Requirements for architecture and migration of Next Generation Radio Access Technologies
8.x Overal RAN architecture configurations

It shall be possible to support at least the following RAN architecture configuration options:

1) LTE-anchored configuration with secondary 5G NB;

In this configuration access and mobility are controlled by the LTE eNB. The 5G NB is connected as secondary NB using dual connectivity based on existing mechanisms to provide higher data rates.


[image: image2]
Figure X1: LTE-anchored configuration with secondary 5G NB

2) 5G-anchored configuration;

In this configuration access and mobility are controlled by the 5G NB. 


[image: image3]
Figure X2: 5G-anchored configuration
3) Configuration allowing both LTE-anchor and 5G-anchor;

In this configuration access and mobility are controlled either by the LTE eNB or by the 5G NB. 
Note that dual connectivity may be used with either type of anchors to further boost data rates.
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Figure X3: Configuration allowing both LTE-anchor and 5G-anchor
8.y Fronthaul architecture configurations

A distributed base station architecture consists of several remote radio units housing at least the antenna and RF parts of the protocol stack, connected to one base unit. Several functional split options between the two units exist. Some split point examples are depicted in the Figure Y1 below. Depending on the capabilities of the fronthaul link, different functional split may be practical, but there are no intended implications as to what interfaces would be standardized, if any.
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Figure Y1: Examples of functional split options between the central base station unit and the remote unit
The 5G radio access design should take the following fronthaul requirements into account:

· 5G should be deployable regardless of the fronthaul technology, latency or capacity;
· Optimal functional split may depend on the available fronthaul;
5G radio specification should consider functional split and not limit deployments.
3GPP
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