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Abstract of the contribution: This paper presents a qualitative analysis of the impact of each of the identified key issue 1 and 2 solutions on the deployment cycle for sponsored services.
Discussion
Today, one way of deploying new sponsored services within an operator network is as follows:
1. Operator and sponsor agree commercial terms (or have previous commercial terms agreed). 

2. Outside of any IP-CAN sessions, the sponsor provides the details of the service to be sponsored to the operator, and who to sponsor (all subscribers, specific subscribers etc…) via non-standard mechanism. This step maps to key issue 1 in the TR.
3. Provisioning of sponsored service details outside of any IP-CAN sessions within the operator network. This step maps to key issue 2 in the TR, and could include the following parts:
a. The operator uses non-standard OAM procedures to provision the details of the new service into PCEFs/TDFs in the network as predefined PCC/ADC rules.

b. The operator uses non-standard OAM procedures to provision the predefined rule names into PCRFs if the predefined rules are not to be implicitly activated for all subscribers in the PCEF.

c. Operator uses non-standard OAM procedures to update SPR/UDR with sponsorship details if the sponsorship is to apply to specific subscribers.
4. Within specific IP-CAN sessions, the predefined PCC/ADC rule is activated which applies the desired sponsorship behaviour.

Key issue 1 in the study relates to step 2 in the above process – where the desire is to address issues related to sponsor providing details of the sponsored service to the operator. Key issue 2 then relates to step 3 in this process – where the aim is to address issues related to management of this information within the operator network.
One of the goals of sponsored data connectivity improvements as outlined in the SID is to reduce the long deployment cycle of sponsored services. This is also an identified key issue 1 and 2 evaluation criteria. Here, we take a look at how each solution impacts the deployment cycle of sponsored services, with a focus on steps 2 and 3 in the above process, and a description of how the consequent behaviour in step 4. Note that step 1 is unchanged with any solution.
Solution 1:
This solution is focussed on key issue 2, and so does not address steps 1 or 2 (i.e. how service definitions get added to SDCF). For step 3a, SDCF pushes this information into PCEF/TDF. For step 3b, PCRF does not need to be aware of the SDCRI being used. For step 3c, if specific subscribers are to be sponsored, SPR/UDR needs to be provisioned via existing non-standard OAM procedures.
Its not clear how step 2 is addressed in this solution, but there are definite reductions to some of the steps (3a and 3b), but not to others (3c). Under certain conditions (e.g. where the sponsorship applies to all subscribers) this solution will reduce the deployment time of new sponsored services. However, there are some cases where significant existing OAM procedures must still be used which may mean little reduction in the overall deployment time of sponsored services.

Solution 2: 
In this solution, step 1 is unchanged. Step 2 and 3 can be automated so that the SCEF can provision the SPR/UDR with details of the new sponsored service. For step 4, the sponsored service information is retrieved from SPR/UDR by PCRF and a corresponding dynamic PCC/ADC rule is derived and activated over Gx/Sd.

This will reduce the deployment time as OAM procedures may not be needed. In some cases, the third party service provider could include the list of the affected users. If this information is sent, then the OAM procedures to relate the application id with the subscribers affected would not be needed at all, reducing significantly the service deployment time.
Solution 3 & 7:
In this solution, step 1 is unchanged. Step 2 and 3a can be automated so that SCEF provisions information describing the sponsored service into the SDC Database Functionality. For step 3b, if only a single PCC/ADC rule is being used for all sponsored services, then this should already be configured in PCRF. If this sponsored service requires a new PCC/ADC rule (as per Section 6.7.1.1a), then this needs to be provisioned to PCRF via non-standard OAM procedures. For step 3c, if specific subscribers are to be sponsored, again SPR/UDR needs to be provisioned via existing non-standard OAM procedures.
As we can see, under certain conditions this solution reduces the deployment time of new sponsored services. However, there are some cases where significant existing OAM procedures must still be used which may mean little reduction in the overall deployment time of sponsored services.

Solution 4 & 5:

In this solution, step 1 is unchanged. For step 2, the SCEF creates a sponsored service profile based on information received from sponsor. For step 3a and 3b, the SCEF forwards the sponsored service profile to PCRF(s) which it maps to a predefined PCC/ADC rule and provisioned into PCEFs/TDFs in the operator network. For step 3c, the SCEF updates SPR/UDR with details of the subscribers to be sponsored. Step 4 is unchanged, the predefined rule that describes the sponsored service is activated per IP-CAN session.

Since we have standard automated flows for all of steps 2 and 3, we reduce the deployment time of new sponsored services. 
Solution 6:

In this solution, steps 1 and 2 are unchanged. For step 3a, the application identifier with corresponding URL to fetch the sponsor PFDs needs to be provisioned to PCEFs/TDFs via OAM procedures (this may then be used in dynamic or predefined PCC/ADC rules). However, the sponsoring context repository is updated with PFDs for the sponsored service via SCEF. Steps 3b and 3c are unchanged. The solution then ensures that PCEFs/TDFs are aware of the associated PFDs via push or pull mechanism from the sponsoring context repository before or during step 4. 
According to step 6 in Section 6.6.1.3, if a PCC/ADC rule is activated with an associated application id that has no cached PFDs, then PCEF/TDF will attempt to retrieve the PFDs from the sponsoring context repository. Assuming the application id is the URL, or has enough information to form the URL used to retrieve the PFDs, and if dynamic PCC/ADC rules are used that include this application identifier, then PCEFs/TDFs may not need to be updated – so step 3a is optimised.
However, if predefined PCC/ADC rules are to be used to optimise Gx/Sd signalling, we can see then that this solution does not reduce the initial deployment time of sponsored services, since non-standard OAM procedures still need to be used to initially provision the predefined PCC/ADC rules into PCEF/TDFs and possibly PCRF and SPR/UDR. The PFDs describing the service can be provisioned via SCEF, however since their corresponding Application Identifier/HTTP URL also needs to be provisioned into PCEFs/TDFs within the predefined rules for new services, there is little benefit to the overall deployment cycle.
Solution 8:

In this solution, steps 1 and 2 are unchanged. For step 3a, the predefined rule (with corresponding application identifier to fetch the sponsor PFDs) needs to be provisioned to PCEFs/TDFs via OAM procedures. The PFDF is updated with PFDs for the sponsored service via SCEF. Steps 3b and 3c are unchanged. The solution then ensures that PCEFs/TDFs are aware of the associated PFDs via push mechanism from the sponsoring context repository before or during step 4.

We can see then that this solution does not reduce the initial deployment time of sponsored services, since non-standard OAM procedures still need to be used to initially provision information into PCEF/TDFs and possibly PCRF and SPR/UDR. The PFDs describing the service can be provisioned via SCEF, however since their corresponding Application Identifier also needs to be provisioned into PCEFs/TDFs for new services, there is little benefit to the overall deployment cycle.
Conclusion

From the above analysis, we can see that the biggest reduction in sponsored service deployment time is achieved by:

· Solution 4 & 5

Some improvements to sponsored service deployment time are achieved by:

· Solution 1

· Solution 2

· Solution 3 & 7

· Solution 6 when dynamic PCC/ADC rules are used
No or very limited improvements to sponsored service deployment time are achieved by:

· Solution 6 when predefined PCC/ADC rules are used
· Solution 8
* * * 1st Change * * * *

7
Overall evaluation
Editor's note:
Use this section for evaluation of all solutions.
The following table defines which modifications are needed to PCC functionality per each one of the proposed solutions, the compliance with non-functional and architectural requirements and how the potential combinations to cover key issue #1 and #2.

	Solution 
	Service deployment cycle reduced 
	Management of new or updated PFDs  from the sponsor 
	Support for sponsoring all subscribers 
	If and how solutions support handling of Dynamic URLs towards the sponsor and to update PCEF/TDF
	Support for sponsoring group of subscribers as nominated by the sponsor 

	#1 
	Some reduction
	
	
	
	

	#2
	Some reduction (NOTE 1)
	
	
	
	

	#3 and #7
	Some reduction
	
	
	
	

	#4 and #5
	Significant reduction
	
	
	
	

	#6
	Possible reduction

(NOTE 2)
	
	
	
	

	#8
	No/limited reduction
	
	
	
	


Table 1.Support for new features

	Solution 
	Impact on session and bearer binding
	Extensions to credit management 
	Alignment with PCC/ADC rule handling in the PCEF/TDF
	Impact on Gx, Gy, Rx, and Sd signalling 
	Reduction of Storage requirements in PCEF/TDF 
	Packet handling time increased in PCEF/TDF 

	#1 
	
	
	
	
	
	

	#2
	
	
	
	
	
	

	#3 and #7
	
	
	
	
	
	

	#4 and #5
	
	
	
	
	
	

	#6
	
	
	
	
	
	

	#8
	
	
	
	
	
	


Table 2.System Impacts

NOTE 1: For solution 2, if the third party service provider provides the list or the indication of the affected users, through the SCEF, then the service deployment service is partially reduced.

NOTE 2: For solution 6, if predefined PCC/ADC rules are to be used, there will be no significant reduction in the service deployment cycle. However, if dynamic PCC/ADC rules are used, and the application identifier contains enough information to generate the URL used to retrieve PFDs, then there will be a significant reduction in the service deployment cycle.

* * * End of Change * * * *
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