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1. Discussion
GTP Tunnel management messages are sent between core network nodes for data session control. Different from those of legacy system, tunnel management messages in EPS system are processed in more entities: the MME, the SGW and the PGW. Tunnel management messages are sometimes sent from the MME to the S-GW and then to the P-GW, or on a reverse path. Current assumption is that the SGW get the implicit information of which procedure is currently executing from the received message. Based on the information of the procedure is currently executing, the SGW decide whether to send a message to the next node.

The "Indication" IE in GTPv2 contains the value to indicate the SGW whether to send a tunnel management message to PGW or which tunnel management message to send. But the message level indication would require the SGW to have knowledge of which IEs to send in certain situations and for certain messages. The SGW may need to identify combined conditions (i.e. IE types and IE presence status) to deduce which procedure is currently being carried out. 

However, as a session management entity, is it possible for the SGW to be unware of which procedure is currently being carried out? As for future extension and simplification of SGW behaviour, we can try to avoid dependency of procedures and SGW's behaviour by adding indications on IE level. In that case the SGW is not required to "remember" all the procedures and scenarios to decide which IEs to be forwarded to the next node.

As an example of this, the Create Bearer Request message sent from the MME to SGW during TAU procedure and Attach procedure would require the SGW to send different message and IEs to the PGW. This way, the "Indication" IE (or "type" IE) would contain values to indicate the SGW whether to send a Create bearer request or an Update bearer request. Yet which IEs need to be sent to the PGW is also based on the value of the "Indication" IE. The SGW must have the knowledge of which IEs to send for different conditions. As the granularity of the "Indication" IE is now at message level, there is implicit dependency between message and IEs. The SGW "remembers" certain scenarios while processing tunnel management messages. In such case, if in the future one more scenario is added, then one more behaviour shall be add to the SGW to remember how to build message for this scenario.

Therefore, this paper proposes to make the intermediate GW decision on certain IE received independent of the procedures being executing by providing more detailed indications of how to operate over the given message and given IE received by the intermediate GW. In this way, the intermediate GW can even forward an unknown message or an unknown IE to the destination GW as long as there is indication of how to operate such message or such IE in the message received.

In case of such indicatior(s) are set in an IE, the intermediate GW may only follow "orders" on a) whether the IE received shall be processed and forward; b) whether the IE shall be forward to the next node; c) whether the IE received need to be understand. 

Here list more examples that would apply the above proposal:

1) For error handling, in case a "Version Not Support" message or a possible "Error Indication" message received at S-GW from the PGW needs to be sent to the MME. Or, the error cause IE and offending IEs in the message from the P-GW to S-GW may be forwarded to the MME.

There is the possibility of a protocol error indicated by the P-GW is actually heading toward the MME. Is it suitable to have the S-GW to have a cause value for each of the P-GW processing error? In the case of a P-GW error sent to MME or MME processing error sent to P-GW, it is better to have the S-GW forward the error message or error cause IE between the two entities. This is somehow like the Result-Code AVP of Diameter, which may be sent to the destination identified by the original host.

2) For messages sending to the P-GW, i.e. UE initiated bearer resource allocation command, the SGW need not read the message and IEs except the TEID and IP address of the destination P-GW.

Dedicated bearer management procedures shall be initiated by the P-GW. But for some situations such as the UE request bear resource allocation or HSS initiated bearer modification, the MME sends tunnel management request message to the PGW. The SGW do not need to process even to understand the IEs in such messages except the routing IEs (FQ TEID). Such messages, or IEs in such messages, shall be differentiated from the messages to be processed by the SGW. 

For example, "Update Bearer request" send from MME to PGW during the HSS initiated bearer modification procedure do not need the SGW to process unless it is accepted by the PGW. But the messages of the same type in other procedures would need the SGW to handle. This requires the SGW be able to identify the different scenarios. It is therefore a need to define formal flags or indications to let SGW know it can just relay the message and IEs.

2. Proposal

A more detailed message handling mechanism needs to be considered to make the intermediate GW decision of certain IEs independent of the procedures being executing and indicate the the intermediate GW whether IE comprehension is needed. This shall be a general flag for IE definition instead of new definition of some IE when it is found such behavior required.
Below are a few possible solutions

1) the destination information be added to the message or the IE; 

2) a Forward flag on each IE or message to indicate the SGW how to process; 

3) a Grouped IE for certain group of IEs to be handled the same way by the SGW.

It is proposed to discuss these solutions.

