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1. Reason for Change
In the previous CT4 meetings, it is agreed to utilize UDP as transportation layer protocol for GTPv2 and GTPv2 shall use the same UDP port as GTPv1. To guarantee GTPv2 signaling message successful delivery, there shall also be a similar mechanism as GTPv1 for confirmation of signaling request messages, retransmission, and timer.
As defined by GTPv1 there is always a response message for each signaling request. This shall also apply to GTPv2 signaling. Each request shall be confirmed by reception of a corresponding response message. The response message matches the request message through the sequence number in GTPv2 header. To avoid the effect of network congestion as well as to help the network node to recover from temporary failure, if a signaling request message hasn't received a response after the response timer expired, the signaling request message shall be retransmitted. As a special case, context Response message shall be treated as both a request message and response message. Yet since a) mobility management massages are always a per UE operation, b) there shall not be mobility management message from different nodes for a same UE, it shall not be a problem if context response is treated as a request message in new SGSN/MME in GTPv2 as is done by GTPv1.

As GTPv2 header is proposed to have sequence number also. The sequence number can be used to match requests with response messages as well as help the receiving end to differentiate between new requests and retransmitted ones. It has been proposed there shall be but only one sequence number in each GTP-C message. 
In EPC, a node running GTPv2 may serve multiple sessions of a UE simultaneously. Even GTPv2 tunnel management messages could be operated on a per APN session base, signaling request can still be initiated from different directions and from different network nodes. This makes it possible for GTPv2 node to process several outstanding requests or responses from a same UE. 
It is defined in TS29.060 a T3-RESPONSE timer for retransmission as follows:

***********Excerpt from TS29.060***************

The T3-RESPONSE timer shall be started when a signalling request message is sent. A signaling message request or response has probably been lost if a response has not been received before the T3-RESPONSE timer expires. The request is then retransmitted if the total number of request attempts is less than N3‑REQUESTS times. The timer shall be implemented in the control plane application as well as user plane application for Echo Request / Echo Response. The wait time for a response (T3-RESPONSE timer value) and the number of retries (N3-REQUESTS) shall be configurable per procedure. The total wait time shall be shorter than the MS wait time between retries of Attach and RA Update messages.

A path counter shall be reset each time a response is received on the path and incremented when the T3-RESPONSE timer expires for any message sent on the path. The path shall be considered to be down if the counter exceeds N3-REQUESTS 
**********end of excerpt***********

For the similarity of GTPv1 and GTPv2 transportation mechanism, the requirement of GTPv2 and GTPv1 of message confirmation and retransmission could be similar. The above mentioned principles for reliable signaling delivery shall also apply to GTPv2. However, there is no procedure that contains recursive GTP messages in legacy system. That is, no sending of GTPv1 response message depends on reception of any other GTP response message. As different from GTPv1, GTPv2 can be running over more network elements in EPC. GTP-C tunnel management message could be sent from MME to S-GW and then after processing on S-GW from S-GW to P-GW, or on a reverse path. The Serving GW shall only send signaling response message over S11/S4 interface after it receives the corresponding response message over S5-GTP/S8-GTP interface. 

This is could be a problem if there is only one timer per procedure for GTP request messages in different nodes. Take 'Create default bearer request' message in Attach procedure as an example. The message is sent from MME to S-GW, and then from S-GW to P-GW. In case network congestion occurs in the tunnel between S-GW and P-GW, and P-GW doesn't receive the request message within the timer defined, then S-GW would retransmit the request message. Yet as the timers of current GTP protocol are all the same, the MME GTP-C timer shall also be timeout for waiting the 'Create default bearer response'. This would cause message retransmission behavior even on a link without any problem. In case of a retransmission fails after the S-GW tried maximum times, the link between S-GW and P-GW shall be regarded as down. In this situation, the timer of retransmission between MME and S-GW would also timeout for the maximum times, a good link between S-GW and MME may also be treated as down. This is not reasonable for the MME as there may be bearers on this S-GW and the MME for other PDN GW(s). Moreover, the reason of the failure of connecting a PDN GW shall be reported to the MME. The MME, in Attach procedure for instance, may select another Serving GW or PDN GW for the UE based on the failure reason. Hence, the retransmission timer of the tunnel management message on MME shall be at least longer than that of S-GW to avoid a false deletion of bearer context in the MME. 
This is also the case for Handover procedure with MME change. As illustrated in the following table of inter eNodeB handover procedure with MME change, there are create bearer request/response pairs within the loop of a Forward relocation request/response message. Actually, there could be the case of a MME selected SGW is temporarily unreachable and another SGW would be selected. The timeout of a Create bearer request message in this case shall not affect the handover procedure to be continued. In such case, different timers shall be defined for retransmission of Forward relocation request message and Create Bearer request message to avoid the procedure is interrupted by the timeout of connecting to one SGW.
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Therefore, it could be improper to use one T3-RESPONSE timer for GTPv2. Yet how many timers is required for GTPv2 and how the timer should be handled is for futher study.
2. Proposal
This is proposed to apply the description from Section 7.6 of TS 29.060 about reliable delivery of signaling messages into TS29.274 with the modifications on the messages and node names to EPC related ones. All the T3-Response timer related descriptions are removed as the difference between legacy and EPC systems. How to solve the timer issue in GTPv2 shall be FFS.


* * * First Change * * * *

7.4
Reliable Delivery of Signaling Messages


Each path maintains a queue with signaling messages to be sent to the peer. The message at the front of the queue, if it is a request for which a response has been defined, shall be sent with a Sequence Number, and shall be held in a path list until a response is received. Each path has its own list. The Sequence Number shall be unique for each outstanding request message sourced from the same IP/UDP endpoint. A node running GTP may have several outstanding requests while waiting for responses. A single request shall be answered with a single response, regardless whether it is per UE, per APN, or per bearer. A single message shall only have one sequence number.
A timer shall be started when a signalling request message (for which a response has been defined) is sent. A signalling message request or response has probably been lost if a response has not been received before the timer expires. 
Editor's Note: it is FFS how many response timers are needed and how the timers shall be handled.
Once a timer expires, the request is then retransmitted if the total number of request attempts is less than N3‑REQUESTS times. The timer shall be implemented in the control plane application as well as user plane application for Echo Request / Echo Response. The timers and the number of retries (N3-REQUESTS) shall be configurable per procedure. 


All received request messages shall be responded to and all response messages associated with a certain request shall always include the same information. Duplicated response messages shall be discarded. A response message without a matching outstanding request should be considered as a duplicate.



If a GTPv2 node is not successful with the transfer of a signalling message, e.g. a Create Bearer Context Request message, it shall inform the upper layer of the unsuccessful transfer so that the controlling upper entity may take the necessary measures.
















































