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1. Introduction

This paper attempts to answer several questions raised at SA2#45 regarding the feedback based call admission control proposal and in particular the RT-ECN probe and its relationship with continuous monitoring of the ECN of incoming media packets.

To address these questions we use a GPRS scenario where RT-ECN probing and continuous monitoring is done at the GGSN. In this scenario we use the following reference model in the text below

UE1->GPRS Access->GGSN1->BG1->backbone IP network->BG2->GGSN2->GPRS Access->UE2

For user terminals in non GPRS access networks, RT-ECN probing and continuous monitoring can be performed by a GGSN like device (Gateway in PCC) or at the user terminals (UEs).
2. RT-ECN Probe Questions
Doesn’t continuous monitoring of incoming media packets at the GGSN only provide congestion information in one direction? 

Yes continuous monitoring at GGSN1 of incoming packets from UE2 to UE1 only provides congestion information between GGSN2 and GGSN1.

However for bidirectional services this is acceptable assuming that continuous monitoring is also implemented in GGSN2 of incoming packets from UE1 to UE2. In this way congestion in either direction will be detected at one of the GGSNs.

If there is a network failure and assuming the media takes the same path in both directions, congestion will be detected at both GGSNs

Doesn’t RT-ECN probing at the GGSN only provide congestion information in one direction? 

No. With the RT-ECN probe mechanism GGSN1 sends a probe to GGSN2 to discover the congestion status from GGSN1 to GGSN2. The discovered congestion status is then returned in a response message.

For bidirectional flows between 2 GPPS access networks, probe packets are sent in both directions GGSN1 to GGSN2 and GGSN2 to GGSN1.

In this example how does GGSN2 recognise an incoming RT-ECN probe?

GGSN2 would recognise the RT-ECN probe packet type. For RTP, GGSN2 recognises the RT-ECN probe packet type by its RTP payload type. (Note: There may be other probe transport options that could be used).

Would it not be sensible to cache probe results locally (in GGSN) in order that a subsequent session involving the same or different UEs but the same combination of GGSNs does not need to send a new probe?

It would be possible to cache probe results in this manner. However the intention of RT-ECN probe is to obtain a real-time view of the congestion status of the network. At some point a new probe is needed to check that the congestions status has not changed. It seems simpler to just probe on every session initiation.

When only one of the two end point client is using a GPRS 3GPP access network, the opposite end point client may not have the GGSN to act on its behalf.  It is simpler for a GGSN to act the same way no matter if the opposite end point client is in a GPRS 3GPP access network or is in a different type of access network.

Would it not be sensible to keep this ‘congestion status’ updated using results from continuous monitoring of other sessions traversing the same GGSNs?

It would be possible to update a locally stored ‘congestion status’ cache using the results of continuous monitoring but this approach would only provide congestion status in the incoming direction and would require the keeping of state for each GGSN pair and the per session flows that uses each GGSN pair.

The use of real time congestion information is more applicable than the cached ‘congestion status’ when used for triggering reactive measures.

For these reasons and the one above it is not proposed to build a local ‘congestion status’ cache but rather to use real-time feedback both at every session initiation (RT-ECN probe) and during the session (continuous ECN monitoring).

3. Conclusion

It is proposed to amend clause 6.1.3.3 to describe the relationship between RT-ECN probing and continuous ECN monitoring.

It is proposed to amend clause 6.1.3.3 to clarify that for GPRS, RT-ECN probing and continuous ECN monitoring is done at the GGSN, whereas for non GPRS it can be done at the client or at a GGSN like device (Gateway in PCC).
First Change

6.1.3.3
Procedures for feedback based call admission control with RT-ECN probing and continuous ECN monitoring
6.1.3.3.1
General

RT-ECN probe packets are sent as part of every call setup in order to check for congestion in the bearer path. RT-ECN probe packets are only sent during call setup and until the call is answered or aborted in order to check for route congestion. After call setup, route congestion is checked by continuous ECN monitoring of media packets. 
For GPRS it is envisaged that RT-ECN probes will be sent between the caller’s and the callee’s GGSN. For GPRS, congestion in the access network is already controlled via standard GPRS QoS mechanisms.
For non GPRS it is envisaged that RT-ECN probes will be sent between the caller’s and the callee’s terminal (UE). For non GPRS access networks where the access network’s QoS mechanisms can be used to reach the caller’s/callee’s terminal (UE) the RT-ECN probe can alternatively be sent between the caller’s and callee’s Gateway (GGSN equivalent) 
For GPRS to non GPRS calls (and vice-versa) it is envisaged that the RT-ECN will be sent between the caller’s GGSN and the callee’s terminal (UE) or between the caller’s GGSN and the callee’s Gateway (GGSN equivalent).
Note: GPRS is the only IP-CAN currently in scope of TS23.207
The ECN indications (in the IP header within the TOS byte) provided by the external backbone IP network shall be used to indicate current congestion conditions in the backbone IP network.
All packets marked with that DSCP and ECN capable will be measured and marked according to the congestion level. The marking of packets with RT-ECN does not care what session and what kind of packet it is. The RT-ECN router marking process just looks at the DSCP, the ECN capability and the traffic levels when deciding whether to mark the ECN field. This means that ECN marking can provide feedback based congestion information continuously during a session as well as at call setup time.

For GPRS, a check for available resource in Backbone Network using RT-ECN probe can be an additional step in the GGSN before the UE-to-UE flow related to a specific PDP-Context is allowed and charged for. The CAC functionality will need to be integrated to the PDP-Context processing in the GGSN wrt Gating function and its interface to the CSCF functions.
For non GPRS, a check for available resource (end to end) using RT-ECN can be an additional step in the call setup procedure of the UE’s or Gateway (GGSN equivalent).
Note: GPRS is the only IP-CAN currently in scope of TS23.207
Continuous monitoring of congestion can provide a trigger for reactive measures.
Each domain (intermediate IP network) must engineer how much VoIP traffic it wants to handle (this is governed by its business, how much VoIP has it charged its customers for, how many VoIP SLA it has made with its peering domains, etc).  So each domain will have its own settings for the RT-ECN traffic levels.

One domain's RT-ECN traffic level DOES NOT need to be the same as another domain's.  And most likely they are totally different.  When setting the RT-ECN traffic level, the largest possible AF session and the likelihood of multiple simultaneous requests for AF sessions should be taken into consideration such that congestion should not occur.
6.1.3.3.2
Procedures in the GGSN

As part of session establishment to a GPRS connected UE, the current congestion condition of the external backbone IP network shall be obtained by sending a RT-ECN probe packet from the caller’s GGSN, over the Gi interface, to the callee’s GGSN using the callee’s IP address. The terminating GGSN intercepts the RT-ECN probe packet and responds with the current congestion condition.
Note: The choice of  transport protocol for the RT-ECN probe packet needs to consider the monitoring of incoming packets at the GGSN for detecting the RT-ECN probe packet. In this respect the choice of RT-ECN probe transport protocol shall not lead to a large processing impact to the GGSN. 
For calls to a non GPRS connected UE, the current congestion condition of the external backbone IP network and terminating access network shall be obtained by sending a RT-ECN probe packet from the caller’s GGSN, over the Gi interface, to the callee’s UE using the callee’s IP address and port number. The UE or terminating Gateway responds with the current congestion condition.
Note: GPRS is the only IP-CAN currently in scope of TS23.207 
The congestion condition indication (ECN marking) that is returned can be used for making application flow admission control decisions. The result of this admission control decision is then provided to the UE using existing GPRS signalling.

Continuous monitoring of congestion at the GGSN can provide a trigger for reactive measures.
End of Changes


















































































































































































































































































































































