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First Change

5.2.5.2
DRA Diameter functionality analysis and conclusion
This clause contains a comparison between Redirect Diameter Agent and proxy Diameter Agent. The main goal is to identify the pros and cons for the candidate solutions and select the most suitable one as the recommended DRA implementation.

NOTE: 
Other types of Diameter agents are not considered since they do not satisfy the DRA requirements in stage 2 
5.2.5.2.1
Analysis

This clause includes the different issues that are evaluated for each of the candidate solutions. The issues include latency, load, scalability, reliability, security, deployment, how to maintain the session state and impacts on existing protocols nodes and standard Diameter agent. 

A final analysis is done for the specific scenario where two operator networks are interconnected and using different DRA solutions (i.e. one operator uses a redirect solution while the other one uses the proxy one).

5.2.5.2.1.1
Latency

· Session Establishment

· Session modification  and notifications

· Session termination

5.2.5.2.1.2
Load

· In terms of number of  messages (i.e. how many messages the DRA has to deal with)

The analysis is simplified by making the following assumptions:
· Non-roaming case only 

· No S-GW/A-GW relocation
Additional assumptions:
u:
The number of session updates initiated by the UE/PCEF/BBERF as opposed to the PCRF-initiated updates.
r:
The number of Rx sessions established during an IP-CAN session
r’:     The number of Rx sessions’ modifications.
p:
The number of PCRF-initiated session updates.
[RA] 
IP CAN Session Establishment:
During an IP-CAN Session Establishment, a redirect agent has to process 4 messages (2 messages for GTP-based S5):
1) Indication of IP CAN Session Establishment (from PCEF);
2) Redirect indication to PCEF

3) Gateway Control Session Establishment (from BBERF) (If Gxa/c apply)

4) Redirect indication to BBERF
IP CAN Session Modification:
During IP-CAN session modification, only AF requests for Rx session establishment need to be processed by the DRA.  As such, in this case, the DRA has to process 2r messages.
IP CAN Session Termination:
The DRA needs to process 4 messages (2 in the case of GTP-based S5) from the PCEF and the BBERF for session termination. 
[PA1]
IP CAN Session Establishment:
During an IP-CAN Session Establishment, a proxy agent has to process 8 messages (4 messages for GTP-based S5):
1) Indication of IP CAN Session Establishment (from PCEF);
2) Proxying the indication of IP-CAN Session Establishment to the PCRF
3) Reply from the PCRF

4) Proxying reply to the PCEF
5) Gateway Control Session Establishment (from BBERF) (If Gxa/c apply)
6) Proxying the Gateway Control Session Establishment to the PCRF

7) Reply from the PCRF

8) Proxying reply to the BBERF
9) 
IP CAN Session Modification:
During an IP-CAN Session Modification, a proxy agent has to process (4u + 8r + 4r’ + 4p) messages (4u = CCR(in&out) + CCA (UPDATE, in&out), 4r = AAR/AAA (session setup, in&out) + STR/STA (in&out), 4r’ = AAR/AAA (in&out) for Rx session updates, 4p = Gx/a/c RAR/RAA (in&out) initiated by the PCRF).
Note that during session modification the proxy agent will carry out very minimal processing on the messages received, with the only action being to forward the received messages to the appropriate PCRF.

IP CAN Session Termination:
The DRA needs to process 8 messages (4 in the case of GTP-based S5) from the PCEF and the BBERF for session termination.
[PA2]

Similar to the [RA] option. 

Message loading conclusion:
All of the solutions are comparable with regards to the IP-CAN session establishment and termination; the difference between the proxy solution and the redirect solution is only around forwarding requests and replies, which is negligeable compared with the processing required on the initial request. The only major difference is in the IP-CAN session modification.
IP-CAN session modification message load summary:
[RA] / [PA2]
(+) In this solution, 2r messages are processed.
[PA1]

(-)
 In this solution, (4u + 8r + 4r’ + 4p) are processed. The difference with the other solutions is 4 (u+r+r’+p). The message load is definitely greater in this solution, however, one needs to note that the additional messages that are processed need minimal processing at the DRA, and are comparable to a relay agent processing requirements when forwarding/relaying messages.
· In terms of number of connections (i.e. how many connections are needed from the clients/servers)

Assumptions:

S: Number of servers in an operator’s network (across all Diameter realms).

C: Number of clients in an operator’s network (across all Diameter realms).
R: Number of realms with a DRA within an operator’s network.
[RA] 
1) Each client (GW/AF) needs a connection with the DRA;  
2) Each client (GW/AF) needs a connection with the server (PCRF);  
Each client may have to establish up to (R + S) connections.

Each PCRF may have to handle up to C connections.

The total number of connections required may be a full mesh, i.e. (R+S) * C, where every client may be connected with every server and DRA and vice-versa.
[PA1]

1) Each client (GW/AF) needs a connection with the DRA, 
2) A client (GW/AF) does not need a direct connection with the server (PCRF);

3) The server needs a connection with DRA; (1 connection)
Clients only need to establish R connections to all of the DRAs. Servers need to only establish one connection to the DRA in their realm. The total number of connections is (C*R + S) for the entire operator’s network (across all realms). 
[PA2]

1) Each client (GW/AF) needs a connection with the DRA; 
2) Each client (GW/AF) needs a connection with the server (PCRF); 
3) The server needs a connection with DRA 
This is similar to the connection requirements on the [RA] with an additional connection from the PCRF to the DRA.
Connection load conclusion:
(-)
[RA]: This solution requires (R+S) connections from the client side and C connections from the server side and a total of (R+S) * C connections for the entire operator’s network. This solution imposes greater connection related load on the clients, servers and network as a whole. The total number of connections between clients and servers is not linear relatively to the number of clients and servers in an operator’s network, but is proportional to S*C.
(+)
[PA1]: This solution requires the least amount of load on the clients (R connections each) and servers (only one connection each). The total number of connections is (C*R + S) for the entire operator’s network (across all realms). This solution requires S*(C-1) less connections than the [RA] solution. Additionally, the total number of connections grows linearly with the number of clients and servers, unlike the [RA]/[PA2] solutions.
(-)
[PA2]: This solution requires the same amount of load on the clients as [RA] solution. It requires almost the same load requirements on the server as the [RA] solution (difference is only one additional connection to the DRA). As such, this solution is comparable to the [RA] solution from a connection load basis. 
5.2.5.2.1.3
Scalability

5.2.5.2.1.4
Reliability

5.2.5.2.1.5
Security

5.2.5.2.1.6
Deployment

· Non-roaming case

· Roaming case

5.2.5.2.1.7
Maintaining Session state

5.2.5.2.1.8
Enhancement to the standard agents

5.2.5.2.1.9
Impacts on existing interfaces

5.2.5.2.1.10
Impacts on clients/servers

5.2.5.2.1.11
Interoperability between operators with different DRA solutions

5.2.5.2.2
Conclusion

�PAGE \# "'Page: '#'�'"  �� � HYPERLINK "http://www.3gpp.org/ftp/Information/DocNum_FTP_structure_V3.zip" ��Document numbers� are allocated by the Working Group Secretary.   Use the format of document number specified by the � HYPERLINK "http://www.3gpp.org/About/WP.htm" ��3GPP Working Procedures�.


�PAGE \# "'Page: '#'�'"  �� Enter the specification number in this box. For example, 04.08 or 31.102. Do not prefix the number with anything . i.e. do not use "TS", "GSM" or "3GPP" etc.


�PAGE \# "'Page: '#'�'"  �� Enter the CR number here. This number is allocated by the 3GPP support team.  It consists of at least four digits, padded with leading zeros if necessary.


�PAGE \# "'Page: '#'�'"  �� Enter the revision number of the CR here. If it is the first version, use a "-".


�PAGE \# "'Page: '#'�'"  �� Enter the version of the specification here. This number is the version of the specification to which the CR was written and (normally) to which it will be applied if it is approved. Make sure that the latest version of the specification (of the relevant release) is used when creating the CR. If unsure what the latest version is, go to � HYPERLINK "http://www.3gpp.org/3G_Specs/3G_Specs.htm" ��� � HYPERLINK "http://www.3gpp.org/specs/specs.htm" ��http://www.3gpp.org/specs/specs.htm�.


�PAGE \# "'Page: '#'�'"  �� For help on how to fill out a field, place the mouse pointer over the special symbol closest to the field in question.


�PAGE \# "'Page: '#'�'"  �� Mark one or more of the boxes with an X.


�PAGE \# "'Page: '#'�'"  �� SIM / USIM / ISIM applications.


�PAGE \# "'Page: '#'�'"  �� Enter a concise description of the subject matter of the CR. It should be no longer than one line, but if this is not possible, do not enter hard new-line characters.  Do not use redundant information such as "Change Request number xxx to 3GPP TS xx.xxx".


One or more organizations (3GPP Individual Members) which drafted the CR and are presenting it to the Working Group.


For CRs agreed at Working Group level, the identity of the WG.  Use the format "xn" where �	x = "C" for TSG CT, "R" for TSG RAN, "S" for TSG SA, "G" for TSG GERAN; �PAGE \# "'Page: '#'�'"  ���	n = digit identifying the Working Group; for CRs drafted during the TSG meeting itself, use "P". �Examples: "C4", "R5", "G3new", "SP".


�PAGE \# "'Page: '#'�'"  �� Enter the acronym for the work item which is applicable to the change. This field is mandatory for category F, A, B & C CRs for Release 4 and later. A list of work item acronyms can be found in the 3GPP work plan. See �� HYPERLINK "http://www.3gpp.org/ftp/Specs/html-info/WI-List.htm" ��http://www.3gpp.org/ftp/Specs/html-info/WI-List.htm� .


�PAGE \# "'Page: '#'�'"  �� Enter the date on which the CR was last revised.  Format to be interpretable by English version of MS Windows ® applications, e.g. 19/02/2006.


�PAGE \# "'Page: '#'�'"  �� Enter a single letter corresponding to the most appropriate category listed. For more detailed help on interpreting these categories, see Technical Report �HYPERLINK "http://www.3gpp.org/ftp/Specs/html-info/21900.htm"��21.900� "TSG working methods".


�PAGE \# "'Page: '#'�'"  �� Enter a single release code from the list below.


�PAGE \# "'Page: '#'�'"  �� Enter text which explains why the change is necessary.


�PAGE \# "'Page: '#'�'"  �� Enter text which describes the most important components of the change. i.e. How the change is made.


�PAGE \# "'Page: '#'�'"  �� Enter here the consequences if this CR were to be rejected. It is mandatory to complete this section only if the CR is of category "F" (i.e. correction), though it may well be useful for other categories.


�PAGE \# "'Page: '#'�'"  �� Enter the number of each clause which contains changes.   Be as specific as possible (ie list each subclause, not just the umbrella clause).


�PAGE \# "'Page: '#'�'"  �� Tick "yes" box if any other specifications are affected by this change.  Else tick "no".  You MUST fill in one or the other.


�PAGE \# "'Page: '#'�'"  �� List here the specifications which are affected or the CRs which are linked.


�PAGE \# "'Page: '#'�'"  �� Enter any other information which may be needed by the group being requested to approve the CR. This could include special conditions for it's approval which are not listed anywhere else above.





