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1. Introduction
This paper attempts to answer the detailed questions raised at SA2#44 regarding the feedback based call admission control proposal and in particular the RT-ECN probe.
This paper is provided as supporting information in an FAQ style format.
It is proposed to add information contained in the FAQ answers to the TR 23.802 to clause 6.1.3.3

2. Feedback based Call Admission Control FAQs
Are RT-ECN probe packets continually sent during a session, if so how often?

RT-ECN probe packets are only sent during call setup and until the call is answered or aborted. 

Would all packets be ECN marked during congestion or only RT-ECN probe packets?

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.
Would the CAC function be in the GGSN, the PDF or any other element (AS/CSCF/UE)?

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. 
We could decide to have the "available resource in Backbone Network check" be an additional step in the GGSN before the UE-to-UE flow related to a specific PDP-Context is allowed and charged for.  This additional step allows the Quality of the Session be provided for.  
If some SDP info for the flow in question is not available to the GGSN when the RTP Probe need to be process, some additional SDP info may need to be made available to the GGSN.  This depends on if the admission decision is made at the GGSN or the PDF, or CSCF.  But this is needed by the other methods for admission control at the 3GPP Access Network and the Backbone Network Interface anyway.

Where is the RT-ECN probe sent to/from? If it is from the GGSN then How does the GGSN recognise an incoming probe packet from any other?
This question comes down to what are the src+dst IP addresses for the probe. And this will depend on the start and end points of the RT-ECN probe.
For GPRS we can assume that the RT-ECN is between the Caller's GGSN to the Callee's GGSN. This is a reasonable assumption because the QoS in the UTRAN and the IP-CAN Networks are handled by the 3GPP PDP-Context message that ends at each of their corresponding GGSNs.
Given this scenario, the 3GPP PDP-Context can use the RT-ECN process to check for available resource at the Backbone Network before OPENING the GATES for the PDP-Context described traffic to flow and be accounted/paid for (each gate is associated with a charging ID, for example).
This scenario will have the GGSN be a proxy for handling the RT-ECN RTP Probe on-behalf for the UE.
For GPRS the UE currently does not handle the RT-ECN RTP Probe because it uses 3GPP PDP-Context messages. With this scenario, the GGSN is the official recipient of the RT-ECN RTP Probe packet, hence it is not intercepting it.  The GGSN must then have a process (CPU+compiled program+program running stack) to handle the RT-ECN RTP Probe and associate it with the PDP-Context and the processing for the GATING function for the PDP-Context messaging.
For non GPRS IP-CANs the RT-ECN can be between the Caller and Callee UEs.

How can the path taken by the probe at call set-up be guaranteed to be the same one that would be taken by subsequent packets?

At a given time T, the packets of the Probe and actual Media will use the same end-to-end IP path. And when at this time T, if RT-ECN traffic levels are crossed so the RT-ECN bits are marked, both Probe and actual Media packets will be marked in the same way.

At another time T+N, lets say a route change occurred somewhere in a domain in the middle of the end-to-end IP path.  Then both the Probe and actual Media packets will use the newly changed route and if somewhere in the newly changed route the RT-ECN traffic level is crossed, then the RT-ECN bits get marked for both Probe and actual Media packets in the same way.

The RT-ECN method just need to know if the RT-ECN traffic levels are crossed between the RT-ECN end points (with this 3GPP proposal, the end points are the GGSNs).  The RT-ECN method does not care about the route between these 2 end points. 

In this way the solution has the beneficial characteristic that it is route topology independent

How can the probe method be sure that congestion will not occur after the probe has returned congestion free?

Different DiffServ Service Classes are used for different kinds of Real-Time sessions (Audio and Video) for (lower) link speeds that requires such differentiations. 
For (higher) link speeds (e.g. 1 Gbps), some form of aggregation may be used for the Real-Time DiffServ Service Classes.  When aggregation is done, the link speed must be able to support less than one packet queuing delay (and associated jitter) for the smaller packet size (voice in this case).

Hence for the lower link speeds, the RT-ECN operates with Voice and Video traffic flows separated into different DiffServ Service Classes.  Hence they should not interfere with each other when RT-ECN measurement is done.

For higher link speeds where aggregations are done, for example a 10Gbps link between the GGSN and the External Network outside of the 3GPP Access Network (Gi), the RT-ECN operates with aggregated Voice and Video traffic flows combined.  In such situations, the granularity of measurement really should be at hundreds of voice sessions and hundreds of video sessions before any queuing affects are noticed.  Hence the RT-ECN traffic level may be crossed when 2000 voice sessions uses this link or 500 video sessions uses this links or some combinations of them.  The RT-ECN in this case cares about the amount of traffic that will exceed the RT-ECN measurement level and the fuzziness or number of calls getting accepted over the RT-ECN level can be greater (does not need to be 1 call) without affecting the quality of the session.
Is there a need to align ECN marking threshold values across networks?

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.  
What are the setup time impacts of doing a probe with every session?

Setup delay is RTT plus packetization time for two packets, less than 100ms for a call between New York and Las Angeles. 
With RT-ECN, The call setup time have been minimized to just limitation of speed of light with some small processing time at GGSNs.  Hence it does not add much to the call setup time.

It is could be that for GPRS the RT-ECN probe can be sent in parallel with other parts of the call setup process.
3. Conclusion

It is proposed to add the following text to clause 6.1.3.3
First Change

6.1.3.3
Procedures for feedback based call admission control with probing


6.1.3.3.1
General
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.
For GPRS it is envisaged that RT-ECN probes will be sent between the caller’s and the callee’s GGSN.
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. 
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. 
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, the current congestion condition of the external backbone IP network shall be obtained by sending a probe (IP) packet from the caller’s GGSN, over the Gi interface, to the callee’s GGSN IP address. 
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.
6.1.3.2 Procedures for feedback based call admission control with continuous monitoring

End of Changes


















































































































































































































































































































































