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1 Introduction
At RAN3#91bis meeting, RAN3 has agreed to some issue description on long backhaul latency [1]. This contribution further discusses other backhaul related issue such as backhaul overload issue.
This contribution also concludes with some observations, proposals and TP for TR36.933.
2 Discussion
The usage of broadband services via mobile devices (such as smart-phones and tablets) is becoming increasingly popular. Globally, the demand for broadband wireless communications is increasing dramatically every year. A major factor contributing to this growth is the ever-growing number of users subscribing to broadband Internet services using their mobile wireless devices. As shown in Figure 1, the LTE user subscribing number has grown from less than 10 million in2014 Q1 to more than 20 million in 2015 Q3.
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       Figure 1: In province X, CMCC LTE user subscribing rate from 2014 Q1 to 2015 Q3.

At the same time, this demand for broadband wireless communications is becoming even more phenomenal with the deployment of mobile bandwidth demanding services like augmented reality and virtual office applications. For example as Figure 2 shows, the LTE data consumption per user has also more than double.
   [image: image2.png]MB/User

1000

500
1 Data traffic

T T T
2014 2014 2014 2014 2015 2015 2015
Ql Q2 Q3 Q4 a1 Q2 a3





Figure 2: In province X, LTE data consumption per user from 2014 Q1 to 2015 Q3.
As a consequence, as shown in Figure 3，the LTE data has grown more than 100% from September 2014 to September 2015
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  Figure 3: Cellular data growth of CMCC in province X from September 2014 to September 2015.

For operators, the challenge to realize these services not only lies in the provision of high-data rate communication links for mobile terminals, but also in the fact that these services require low-latency transmissions and high consumption of backhaul link resource, especially when considering a typically centralized deployment mode of the core network, see Figure 4. 
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           Figure 2: CMCC LTE network deployment of MME/SGSN and P/SGW/GGSN
In typical centralized deployment mode of the core network, the main routing functionalities are centralized at the CN. This centralized deployment has big impact on backhaul, e.g., the With this growth of LTE users number, data consumption per user and the LTE backhaul data, the LTE backhaul load has reached 70% of the total backhaul capacity during busy hours.

Observation 1: In centralized core network deployment, the backhaul may be overloaded with the continuing growth of LTE user number, data consumption per user and the LTE backhaul transport data.
Note: Backhaul upgrade may temporary alleviate backhaul overload, but it would be difficult for operator to constantly upgrade backhaul to fit the increasing wireless broadband demand.
Proposal 1: RAN3 is kindly asked to consider and discuss solution (s) for backhaul overload issue.
Consequently, this high backhaul load has some impacts on user experience in term of E2E delay. For example in February 2015 in province X, LTE user experience of web browsing and media services has been impacted:
· Web browsing: 
· The average web page response success rate is 88.75%；
· The average web page response delay is 471 ms；
· The average web page display success rate is 84.55%；
· The average web page display delay is 2234 (ms)；
· The average web page download speed is 1006.14 (Kbps) 。 
· Media service: 

· The average media streaming success rate is 59.15%；
· The average media streaming wait time 4242(ms)；
· The average media streaming interruption time is 5.45%；

Observation 2: High backhaul transport load has significant impact on user service experience, e.g., web browsing, media streaming.
In general, to satisfy mobile broadband user experience, current LTE user data delivering network has to face and resolve the following challenges:
· Long E2E delay to deliver mobile content due to multi-hopping data forwarding.
· High Service load in the backhaul and CN (e.g., PDN GW and SGW) due to centralized node deployment.
To resolve these above LTE network challenges and to satisfy diverse user experience, according to network deployment scenarios, operators may rely on different solution levels to optimize user data processing and delivering, such as RAN data caching and local breakout. RAN data caching allows the network to fetch popular content locally. And local breakout facilitates the bypass of core network for certain traffic.
Observation 3: Based on network deployment scenario and avoid excessive backhaul overload issue, operators may look to RAN side solutions, e.g., RAN data caching, local breakout, to satisfy various user service requirements.
 Proposal 2: RAN3 is kindly asked to consider and discuss solution (s) for backhaul overload issue
3 Conclusion

This contribution discusses backhaul overload issue. The contribution concludes with the following observations and proposals:

Observation 1: In centralized core network deployment, the backhaul may be overloaded with the continuing growth of LTE users number, data consumption per user and the LTE backhaul transport data.
Proposal 1: RAN3 is kindly asked to consider and discuss solution (s) for backhaul overload issue.

Observation 2: High backhaul transport load has significant impact on user service experience, e.g., web browsing, media streaming.
Observation 3: Based on network deployment scenario and avoid excessive backhaul overload issue, operators may look to RAN side solutions, e.g., RAN data caching, local breakout, to satisfy various user service requirements.
Proposal 2: RAN3 is kindly asked to consider and discuss solution (s) for backhaul overload issue
This contribution also proposes to capture the following TP in the TR 36.933.
	*** Change start ***


· X.x issue description for the backhaul load
· This issue may arise when the RAN and/or CN transport network is overloaded, which may result in service degradation. 
	*** Change end ***
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