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Introduction

1. Support for new features 
1.1 Service deployment cycle reduced

It is assumed that this is evaluated comparing to current mechanism, i.e., pre-configuring the PCC/ADC rules in all the PCEF/TDFs. Pre-configuring the PCC/ADC rules requires a long cycle to deploy a new business. Currently, pre-configuration and configuration update is performed manually. The validation after manually configuration requires days even a month before the configured/updated rules can be used. 

In all the candidate solutions, information related to sponsored data connectivity is provided automatically to the operator network. Therefore, all the candidate solutions help to reduce the service deployment and update cycle with some differences as pointed out below:

In solution 6, the PCEF/TDF still needs to be pre-configured with the rule for detection of “start of service”. 
In solution 8, when PFDF is collocated with the OSS, the maintenance difficulty is reduced since the PFD information is provided to the PCEF/TDF automatically. However, manual configuration is still needed to form a complete pre-defined PCC/ADC rule in the PCEF/TDF. And after that, the long validation cycle is still needed. 
All the other candidate solutions guarantee that the PCEF/TDF always use the up-to-date PFD information.
1.2 Management of new or updated PFDs from the sponsor
All the candidate solutions support management of new or updated PFDs from the sponsor. In solution 1, 4, 8, the new or updated PFDs are sent to the PCEF. In solution 2, the new or updated PFDs are sent to the SPR/UDR. In solution 3, 6, 7, the new or updated PFDs are sent to the external database.
In solution 6, when the PFD information is updated in the external repository, the PCEF may not be aware of this. The updated information needs to be fetched from the PCEF when the cache timer expires.

1.3 Support for sponsoring all subscribers
All the candidate solutions support for sponsoring all subscribers.
1.4 If and how solutions support handling of Dynamic URLs towards the sponsor and to update PCEF/TDF
Solution 1: Y, the SDCF provides sponsored data connectivity related information to the PCEF/TDF

Solution 2: Y, the PCRF updates the activated PCC/ADC rule to the PCEF/TDF

Solution 3/7: Y, the SDCF provides frequently used SDC information to the PCEF/TDF (local SDC storage). The updated infrequently used SDF information will also be used since the PCEF/TDF sends query to the SDCF.
Solution 4/5: Y, the PCRF updates the predefined PCC/ADC rule to the PCEF/TDF.

Solution 6: The PCEF/TDF fetches the PFD information in use when the cache time of each PFD information list expires. The PCEF/TDF may use out-of-date PFD information.

Solution 8: Y, the PFDF updates the SDC information inside the PCEF/TDF.
1.5 Support for sponsoring group of subscribers as nominated by the sponsor
All the candidate solutions support for sponsoring group of subscribers as nominated by the sponsor.
2 System Impacts
2.1 Impact on session and bearer binding
All the candidate solutions do not have impact on session and bearer binding.
2.2 Extensions to credit management 
All the candidate solutions do not have additional requirement to credit management.
2.3 Alignment with PCC/ADC rule handling in the PCEF/TDF
All the candidate solutions align with PCC/ADC rule handling in the PCEF/TDF. 
Solution 1 does not clearly describe how the packet detection works in PCEF/TDF between PCC/ADC rules and this new mechanism and how PCEF/TDF handles the two different charging keys received from SDCF and PCRF respectively and their precedence for the same traffic data.
2.4 Impact on Gx, Gy, Rx, and Sd signalling
Solution 1: Gx and Sd is enhanced to add one indication, i.e., to indicate whether the SDC information provisioned by SDCF or PCRF is enabled for this UE’s IP-CAN session.

Solution 2: Gx/Sd is enhanced to transfer L7 information. A large quantity of PFD information may need to be transferred via Gx/Sd.

Solution 3/7: No impact.
Solution 4/5: A new interface via Gx and Sd reference point is needed to transfer pre-defined PCC/ADC rules.

Solution 6: No impact.
Solution 8: No impact.
2.5 Reduction of Storage requirements in PCEF/TDF
Solution 1: No. All the PFDs are stored in the PCEF/TDF. 
Solution 2: No. The activated PCC/ADC rules are sent to the PCEF/TDF per IP-CAN session. The storage requirement depends on the quantity of activated PCC rules in one time frame. Considering the number of users attach to the network and the number of services in use at one time, generally most of the sponsoring PCC/ADC rules with full PFDs are stored in the PCEF/TDF. Considering the robustness of the design, in the worst case, the PCEF/TDF needs to have the capability to store all the sponsoring PCC/ADC rules locally. So the storage requirements of the PCEF/TDF cannot be reduced.
Solution 3/7: Yes, a large quantity of sponsored data related information is stored in the SDCF.
Solution 4/5: No. Same to solution 1.
Solution 6: No. It depends on the quantity of activated PCC rules in one time frame. Considering the number of users attach to the network and the number of services in use at one time, generally most of the PFDs need to be fetched to the PCEF. Considering the robustness of the design, in the worst case, the PCEF/TDF needs to have the capability to store all the PFDs locally. So the storage requirements of the PCEF/TDF cannot be reduced.
Solution 8: No. Same to solution 1.
Note 1: Solution 7 requires the PCEF/TDF to temporarily store every extracted PFD information together with the detection result, both PFDs that sponsored and non sponsored (i.e., the corresponding Charging Key or the corresponding PCC/ADC rule ID). However, current PCEF needs to temporarily store the context of an IP flow. The detection result is stored within the context of an IP flow so does not require additional storage in the PCEF/TDF. The example scenarios include: 

1) In SDF detection, when an IP flow is detected, temporarily storing the IP5tuple with the corresponding PCC rule can help to accelerate the SDF detection procedure; the PCEF does not need to perform SDF detection to every packet of this IP flow.

2) In multiple packets based application detection, the PCEF needs to temporarily store the context of the first packets.

2.6 Reduction of Computing load in PCEF/TDF 
It is proposed to add this criterion since when there is a large amount of SDC information (e.g., PFD lists), the computing load required to find the corresponding SDC information is also a great challenge to the PCEF/TDF.

2.7 Packet handling time increased in PCEF/TDF
Solution 1: No. 
Solution 2: No.
Solution 3/7: Yes. The interaction between PCEF/TDF and SDC Functionality may cause delay (generally 5ms). The initial packet(s) of an application may need to be cached until the detection result is received from the SDC Functionality. 
Solution 4/5: No. 
Solution 6: Yes. After the PCRF installs or activates a PCC/ADC Rule, the interaction between PCEF/TDF and Sponsoring context DB may cause delay. The initial packet(s) of an application may need to be cached until the corresponding PFD lists are fetched from the Sponsoring context DB and SDF detection is completed.
Solution 8: No. 
Note 2: It is assumed that all the candidate solutions temporarily store the context of an IP flow to accelerate the SDF detection procedure. Therefore the same baseline is used to evaluate whether packet handling time is increased.
Note 3: In current mechanism, when application detection is performed based on multiple packets, the PCEF may only temporarily store the context of the first packets instead of buffering the first packets. One example is that the PCEF/TDF cannot buffer the TCP session establishment packets since the service flow can only be detected after the TCP session is successfully established. After the service data flow is detected, the PCEF may adjust the charging to the TCP session establishment packets according to the operator policy. The similar mechanism could be reused. In this case, in solution 6 and 7, the initial packet(s) of an application may NOT need to be cached according to operator policy and implementation, e.g., the charging could be done later.
Proposal

It is proposed to adopt the following evaluation table in TR 23.721.
*** First change ***
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Evaluation
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.
For KI#1&2, the 1) Maintenance difficulty 2) Capacity limitation in PCEF/TDF 3) Long deployment cycle, mentioned in SID description, are the three initial motivations when the study item was triggered. Therefore, the corresponding aspects of criteria below should be considered as the most important, which are “service deployment cycle reduced”, “Management of new or updated PFDs from the sponsor”, “Reduction of Storage requirements in PCEF/TDF”. To emphasize the importance, the three aspects of criteria have been also label as “good/fair/poor” to see in which extent the solutions can fulfil the requirements.
Table 1.Support for new features
	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 
	Y
Fair
The SDC information acquired from 3rd party needs to be transformed to the configurable file and the install in PCEF/TDF may consume quite a long time (e.g. several hours)
	Y
Fair
Once the any of PFDs is changed, the modification can be triggered at once. However, it needs to update PFDs in all PCEF/TDFs, which takes a long time.
	Y
	Y, the SDCF provides sponsored data connectivity related information to the PCEF/TDF.
	Y

	#2
	Y
Good
Does not need to install all whole SDC information in PCEF/TDF. The related parameters will be transferred and installed in PCEF/TDF as soon as the bearer is established.
	Y
Fair
PCRF needs to provide/update the PFDs per IP-CAN session, which leads to heavy signalling load.
	Y
	Y, the PCRF updates the activated PCC/ADC rule to the PCEF/TDF.
	Y

	#3 and #7
	Y
Good
Does not need to install of the whole SDC information in PCEF/TDF

The related parameters will be delivered to PCEF/TDF when PCEF/TDF query.
	Y
Good
The new and updated PFDs are sent to the external database/local SDC storage to ensure that the PCEF/TDF always uses the updated PFDs,
	Y
	Y, the SDCF provides frequently used SDC information to the PCEF/TDF (local SDC storage). The updated infrequently used SDF information will also be used since the PCEF/TDF sends query to the SDCF. 
	Y

	#4 and #5
	Y
Fair
The SDC information acquired from 3rd party needs to be transformed to the configurable file and the install in PCEF/TDF may consume quite a long time (e.g. several hours)
	Y
Fair
Once the any of PFDs is changed, the modification can be triggered at once. However, it needs to update PFDs in all PCEF/TDFs, which takes a long time.
	Y
	Y, the PCRF updates the predefined PCC/ADC rule to the PCEF/TDF.
	Y

	#3 and #6
	Y
Fair
The PCEF/TDF needs to be pre-configured with the rule for detection of “start of service”.
	Y
Poor
The new and updated PFDs are sent to the external database but no mechanism is provided to ensure that the PCEF/TDF always use the latest PFDs. 
	Y
	Y, the PCEF/TDF fetches the PFD information in use when the cache time of each PFD information list expires. This is performed per every PFD information list/Sponsor ID. The PCEF/TDF may use out-of-date PFD information. 
	Y

	#3 and #8
	Y
Fair
The SDC information acquired from 3rd party needs to be transformed to the configurable file and the install in PCEF/TDF may consume quite a long time (e.g. several hours)

When the PFDF collocates with the OSS, the verification of pre-defined PCC/ADC rule is still needed.
	Y
Poor
It needs to update all PFDs in PCEF/TDF, which takes a long time and complex procedure.

A certain cycle for updating is also needed, so it is hardly to be used for some frequently changed PFDs, e.g. SNI. 
	Y
	Y, the PFDF updates the SDC information inside the PCEF/TDF.
	Y



Table 2.System Impacts
	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 
	Reduction of Computing load in PCEF/TDF
	Packet handling time increased in PCEF/TDF 

	#1 
	N
	N
	Y
	Y

Gx and Sd is enhanced to add one indication, i.e., to indicate whether the SDC information provisioned by SDCF or PCRF is enabled for this UE’s IP-CAN session.
	N

	N
	N

	#2
	N
	N
	Y
	Y

Gx/Sd is enhanced to transfer L7 information. A large quantity of PFD information may need to be transferred via Gx/Sd.
	N
	N
	N

	#3 and #7
	N
	N
	Y
	N
	Y
Good
It is up to operator to adjust the size in local storage and external database. 

It makes it possible to deploy lightweight GWs where the SDC information is stored remotely.
	Y

Good

3/4 and 7 layer PFD mapping can be done in the external database, which greatly release the computing burden in local PCEF/TDF (Especially when wildcard URL and encrypted traffic are used). 
Very helpful to deploy lightweiht GWs in the future.
	Y
The interaction between PCEF/TDF and SDCF may cause delay.

	#4 and #5
	N
	N
	Y
	Y
A new interface via Gx and Sd reference point is needed.
	N

	N
	N

	#3 and #6
	N
	N
	Y
	N
	Y

Poor
It is hard to determine how large the local storage and remote database should be. In some extreme situation, it needs to temporarily store all sponsored data related rules. Therefore, operators have to plan a quite big enough storage in both local PCEF/TDF and remote database with possibly low efficient usage.
	N
The list of PFDs is distributed to local PCEF/TDF and the mapping work is done locally.
	Y
After the PCRF installs or activates a PCC/ADC Rule, the interaction between PCEF/TDF and Sponsoring context DB may cause delay. 

	#3 and #8
	N
	N
	Y
	N
	N
	N
	N



*** End of changes ***

3GPP

SA WG2 TD


