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Current mechanism for sponsored data service
The sponsored data service enables the operators to develop new traffic management modes to achieve multiple wins among operators, subscribers, and OTT SPs or enterprises. To support sponsored data service, “sponsor rule” (including sponsored IP flow description and charging key) could be pre-configured in the PCEF or sent to the PCEF from the PCRF during session establishment.
Problems emerging 
· Capacity of sponsor rule database is increasing very fast
According to an investigation on Taobao, more than 40 TCP connections are established at the initial boot up stage. More than 400 sponsored data rules are used for sponsored connections from all the Taobao servers.
The Chart-1 is a statistics for IP addressing of Tencent company. Over one thousand IP filter based sponsor rules are needed to identify different kinds of Tencent services. For the other company Alibaba, much more URL based matching rules are needed to differentiate the online shops. To support the increasing demand of sponsored data service, a rough estimation of needed matching rule number is shown in Chart-2. 

Chart-1 The IP address in Tencent company
	　
	Current IP address number

	Wechat 
	158 discrete IP addresses

	QQ 
	180+ IP addresses

	Tencent Game 
	At least 4 IP address for each of hundreds of games 

	Other Tencent services
	Also a large number of IP filters needed



Chart 2: Estimation of capacity of matching rule database 


· Sponsor rules updating frequently
The sponsor rules may be updated due to e.g. new business, OTT server adjustment, content source changing (e.g. CDN), or daily maintenance of the OTT. The sponsor rule database shall be able to be updated in time, which is a very huge challenge not only for the updating operation itself but also the method to awareness of the changing from CP/SP source.
The updating is not only due to the change of content source, but even the requirement from the application itself. E.g. the Taobao app's hostname (included in URL) also changes regularly due to their own security mechanism.
· URL becomes an important service flow description
Service capability exposure is a trend for MNO to cooperate with CP/SP in the future. With the increasingly more tight cooperation with OTT, operator shall be able to provide more accurate  description for differentiated services, which needs to identify specific URL (hostname+path). For example, for the traffic identification of OTT online shops, one specific online shop cannot be identified only by the IP filter, and exact URL matching up needs to be made. Another scenario is when a content delivery network (CDN) is deployed. If one CDN server supports both sponsored and non-sponsored data services or supports different types of sponsored data services, IP filter is not enough to differentiate those packets.
URL based rules need to be stored in GW, which leads to a bigger and bigger number of PCC rule database.

Gap analysis for existing architecture
· There is a big challenge for capacity of sponsor rule database
Only 3/4 layer matching rule can be distributed from the PCRF to the PCEF, which however can hardly satisfy the accurate identification requirement. Even for the distribution of dynamic rule itself, with greatly increasing number of rule, the Gx interface will be easily overloaded.
Many 3/4 and 7 layer rules now are pre-configured in gateway, however with the increasing capacity, some of problems below are emerging:
1)   Maintenance difficulty: The number of GWs are large and they are physically distributed in different areas, it’s very hard to for operator to maintain all the PCEFs in order to adapt to the frequent change of sponsored data rules not to mention the high  cost and inflexibility. 
2)  Capacity limitation: The limited capacity of PCEF (e.g., maximum of one thousand) can’t satisfy the quickly increasing number of sponsored data rules.
3)  Long deployment cycle: More and more OTT companies are interested in cooperating with operators to enable the sponsored data connectivity However, due to lack of easy dynamic way to configure the newly added sponsored data rules in all PCEFs, usually very long cycle is needed to deploy such business needs.
4)  Signalling overload: the present PCC/ADC rules are per UE. If one sponsored data rule is applicable to all the UEs/ a group of UEs, the same rule needs to be sent to and stored in the PCEF for each UE respectively. Considering the large number of rules, this will introduce heavy signalling overload on Gx interface.
· Global and/or group based PCC/ADC rules are necessary in the future
The present PCC/ADC rules are per-UE level. If one sponsor rule is applicable to all the UEs/ a group of UEs, the same rule needs to be sent to and stored in the PCEF for each UE separately. Considering the large number of rules, this may introduce heavy pressure to Gx interface and the storage capability in the PCEF.
· Increasing scale of database is an obstacle for light-weight GW
With the population with light-weight GW (CU Plane Separation work has been triggered) and 5G trend for separated data storage requirement, it is also very important to solve the problem of increasing database capacity. 

Proposal 
Please see SID document S2-153115

2013	联通需求：定向套餐规则数	800	2014	联通需求：定向套餐规则数	5000	2015	联通需求：定向套餐规则数	20000	2016	联通需求：定向套餐规则数	100000	
