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1. Introduction
Currently there are four solution proposals in TR 23.813 for the key issue 3 (QoS and Gating control based on spending limits). Alternative 1 proposes a configuration based solution. Alternative 2 proposes to define a new reference point between the PCRF and the OCS called Sy with two variants Alternative 2a (PCRF centric) when PCRF initiates the Sy session and Alternative 2 (OCS centric) when OCS initiates the Sy session. Alternative 3 proposes to transfer information between PCRF and OCS via PCEF by using existing Gy and Gx reference points with some enhancement to realize the "QoS and Gating control based on spending limits" use cases and requirements.
In this document, we made a comparison of the four alternative solutions with regard of the requirements stated in 22.215 [1] on clause “QoS and gating based on spending limits”. The comparison takes into account the following:

· Impacts on network elements and interfaces to implements the requirements.
· The additional signalling generated in the network, the load in each network element within PCC and impacts on existing network elements to fulfill the functional requirements.
· The support that is required from a visited operator in a roaming scenario.

2. Discussion
Four relevant use cases among PCC related procedures are analyzed in this document:

1. PDN Connection Establishment 

2. OCS notification due to the spending limits is reached

3. OCS notification due to spending limit reset or changed
4. Dynamic Service information received over Rx

Alternative 3 is not completed in the TR 23.813. In order to perform this comparison, these signalling flows assume that the same information elements that are proposed for the Sy interface, that is Policy-Counter_Id and Policy-Counter_Status are sent between OCS and PCRF via the PCEF. Technical aspects about how Gx and Gy reference point are enhanced, such as new information per IP-CAN session, per PCC Rules, event triggers is not covered in the alternative solution 3. 
Signalling flows are provided for Alternative 2a and 3 only.

2.1
Alternative 2a: Sy reference point
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Figure 1. Signalling flows using Sy interface (Alternative 2)
2.2 Alternative 3: Gy and Gx enhancements 
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Figure 2. Signalling flows for Alternative 3
Proposal

The following changes are proposed to TR 23.813 v.0.4.0.
* * * Begin First Change * * * *

4.3.3

Comparison of alternatives
	
	
	
	
	
	

	
	
	
	

	
	

	
	
	

	

	
	


NOTE 1:
Analysis generated on assumed operation in absence of definition.
	
	Alternative 1 – Configuration centric
	Alternative 2a – Sy (PCRF centric)
	Alternative 2b – Sy (OCS centric) (NOTE 1)
	Alternative 3 – Gy – Gx chain

	
	
	
	
	

	Impacts
	
	
	
	

	PCRF
	No
	Yes
	Yes
	Yes

	OCS
	No
	Yes
	Yes
	Yes

	PCEF
	Yes
	No
	No
	Yes

	Gx
	No
	No
	No
	Yes

	Gy
	No
	No
	No
	Yes

	New interface
	No
	Yes
	Yes
	No


4.3.3.1 Advantages
	Alternative 1 – Configuration centric

	Alternative 2a – Sy (PCRF centric)
	Alternative 2b – Sy (OCS centric) (NOTE 1)
	Alternative 3 – Gy – Gx chain

	No architectural changes
	Policy decisions are taken knowing the real counter status in the OCS,


	
	No need for new interface  

	
	Less signalling load in the network compared with the other three alternatives
	
	


4.3.3.2 Disadvantages
	Alternative 1 – Configuration centric
	Alternative 2a – Sy (PCRF centric)
	Alternative 2b – Sy (OCS centric) (NOTE 1)
	Alternative 3 – Gy – Gx chain

	Requires very careful configuration to ensure correct operation
	Requires new interface and 2 nodes to support
	Requires new interface and 2 nodes to support
	Requires a chain of support including 2 impacted interface protocols. Impacts deployment timeline

	Gy result codes have new semantic meaning across the Gx and in the PCEF
	
	Requires non-charging related information at the OCS to know whether the PCRF needs to be contacted / Sy initiated.
	Potentially slow to react to OCS required triggers since have to be processed by the PCEF in the chain before reaching the PCRF (even slower in Local Breakout scenarios with tromboning via the visited network)

	Some packets are not counted until a second key is assigned
	
	Policy decisions are taken without knowing the real counter status in the OCS, this  lead to additional signalling in the network
	Requires Rel-11 support in the VPLMN for roaming with visited access.

	Policy decisions are taken without knowing the real counter status in the OCS, this  lead to additional signalling in the network
	
	
	Policy decisions are taken without knowing the real counter status in the OCS, this  lead to additional signalling in the network


* * * End Changes * * * *































































































































































































































































































































































































































































































































































































































