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Abstract of the contribution: This paper evaluates the FMSS solutions for key issue #1 from four aspects in 23.718.
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7
Overall Evaluation
The four alternative solutions for key issue #1 in this TR are discussed and evaluated from four aspects which are system impacts, reusing of legacy, added traffic latency and deployment flexibility as described in following. 

1) System impact: this addresses the impact on existing node, existing interface, new node and new interface for each alternative solution. 

2) Reusing of legacy: this addresses how much the existing functionality can be reused from standard viewpoint.

3) Added traffic latency: traffic latency is user experience sensitive, which will be added due to routing the downlink traffic back to Gi-LAN.

4) Deployment flexibility: this addresses whether the solution can be deployed easily and fast in operator’s network.

Solution #1: TDF based Solution

-  System impacts

Enhancement is needed for PCRF, TDF, and Sd interface
-  Reusing of legacy

It reuses existing ADC feature and current defined procedures can be reused.

-  Added traffic latency

There is no added traffic latency for uplink.

If TDF is not located in Gi-LAN, DL traffic needs to go through Gi-LAN first and then arrives at TDF, in order to do service steering, the TDF needs to route the DL traffic back to Gi-LAN, thus there is added traffic latency.

If TDF is located in Gi-LAN, by being configured as the ingress point for DL traffic, there should be no added traffic latency.
-  Deployment flexibility
In deployment, the number of TDF is much less than the number of GGSN/PGW, it is easier and faster for operator to upgrade and manage.
For the operator who doesn’t have standalone TDF in its network, it has to deploy TDF in order to do traffic steering. But there is no need to upgrade existing GGSN/PGW, which can be regarded as king of advantage.
Solution #2: PCEF based Solution

-  System impacts

Enhancement is needed for PCRF, PCEF, and Gx interface
-  Reusing of legacy

It reuses existing PCC feature and current defined procedures can be reused. 

-  Added traffic latency

There is no added traffic latency for uplink.

The DL traffic needs to go through Gi-LAN first and then arrives at TDF, in order to do service steering, the TDF needs to route the DL traffic back to Gi-LAN, thus there is added traffic latency.
-  Deployment flexibility
Given the fact that PCC has been widely deployed and every operator has GGSN/PGW, the operator can just upgrade its GGSN/PGW. But all the GGSN/PGWs in operator’s network need to be upgraded, the number of GGSN/PGW is huge and there may be side effect during upgrading period, and it will definitely take much time. 
Solution #3: TCF/TCFd based solution
-  System impacts

Enhancement is needed for PCRF, GGSN/PGW/TDF, Gx/Sd interface. A new TCFd entity and Sts interface are introduced. 
-  Reusing of legacy

It reuses existing PCC/ADC feature, new messages need to be defined for the procedures over Sts interface.
-  Added traffic latency

There is no added traffic latency for uplink, as well as deducible downlink traffic. 
For non-deducible downlink traffic, it needs to arrive at TCF and then be routed back to Gi-LAN for traffic steering, thus there is added traffic latency in this case.
-  Deployment flexibility
Adding a TCFd in operator’s network is not that difficult, but still all the GGSN/PGWs in operator’s network need to be upgraded, the number of GGSN/PGW is huge and there may be side effect during upgrading period, and it will definitely take much time.
Solution #4: SCTCF based solution
-  System impacts
Enhancements are needed for PCEF/TDF and PCRF. A new SCTCF entity and St interface are introduced. 

-  Reusing of legacy

It reuses existing PCC/ADC feature, new messages need to be defined for the procedures over St interface.
-  Added traffic latency

Since PCEF/TDF(out of Gi-LAN) needs to do traffic marking, the DL traffic needs to go through Gi-LAN and arrives at PCEF/TDF first, then PCEF/TDF needs to route the DL traffic back to Gi-LAN for traffic steering purpose. Thus there is added traffic latency for DL traffic.

If TDF is located in Gi-LAN, by being configured as the ingress point for downlink traffic, there is no added traffic latency.
-  Deployment flexibility
The SCTCF is kind of centralized node, it is easier and faster to upgrade and manage. It also gives operator the flexibility to have more options for deployment.

For the deployment that GGSN/PGWs need to be enhanced for traffic marking purpose, considering the number of GGSN/PGW is huge, there should be side effect during upgrading period, and it will definitely take much time.
Based on above analysis, the table below compares the 4 solutions from aforementioned four aspects by marking with high, medium, low and no.
	
	System impacts
	Reusing of legacy
	Added traffic latency
	Deployment flexibility 

	Solution #1

TDF based Solution
	Medium
	Medium
	No for uplink;

No for downlink if TDF is located in Gi-LAN;

High for downlink if TDF is not located in Gi-LAN
	No for operator who doesn’t have standalone TDF

Medium for operator who has deployed standalone TDF

	Solution #2

PCEF based solution
	Medium
	High
	No for uplink;

High for downlink
	Low

	Solution #3

TCF/TCFd based solution
	High
	Medium
	No for deducible packets  in both uplink and downlink;

Low for non-deducible packets in downlink.
	Low

	Solution #4

SCTCF based solution
	High
	High if PCEF/TDF is not enhanced;

Medium if PCEF/TDF is enhanced.

	No for uplink;

High for downlink if reusing PCEF/TDF for traffic marking; 

No if doing traffic marking in Gi-LAN.
	High if PCEF/TDF doesn’t need to be enhanced;

Low if PCEF/TDF needs to be enhanced.


Table X.X: Comparison on four alternative solutions for key issue #1
* * * * End of Change * * * *
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