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1 Introduction

Contribution S4-AHM044 proposed using the AVPF codec control TMMBR message for a terminal to indicate that the QoS granted to a terminal has been modified.  The conditions where this was proposed to be used were:

1. The radio access network has negotiated down the QoS of a terminal.

2. The terminal has been handed off to a network that cannot continue to support the same level of QoS.

2 SIP re-negotiation time vs. TMMBR command-response time
During the discussion of the proposal it was suggested that SIP renegotiation with the b=AS SDP parameter could be used to indicate this same information.  The main argument for using TMMBR instead of SIP was that the SIP renegotiation takes much longer to complete (e.g., on the order of 8 seconds).  

This section analyzes this claim in more detail and illustrates why the effective reaction time of the TMMBR and SIP renegotiation are essentially the same.

Figure 1 illustrates the call flow when using the TMMBR message (step 3) and the corresponding notification response, the TMMBN message (step 5).  When Terminal 1 is notified by the RAN that the QoS on its downlink has been reduced (Step 2) Terminal 1 sends the TMMBR message (Step 3) to Terminal 2.  Once the RTP sender in Terminal 2 receives the TMMBR message it can react by reducing its transmission rate (step 4).
The minimum time between Step 2 where Terminal 1 is notified of the QoS change and Step 4 where Terminal 2 adapts its transmission rate is the one-way transmission time of the RTCP TMMBR message.


[image: image1.emf]Terminal 1 Terminal 2 IMS CN

3. TMMBR

5. TMMBN

1. RTP voice and video

2.  Network 

downgrades 

QoS

4. Terminal can start 

transmitting at lower rate


Figure 1 Call flow for using TMMBR message to reduce receiving rate
Figure 2 illustrates the call flow when using SIP re-INVITE or UPDATE methods to indicate to an RTP sender to reduce its transmission rate.  When Terminal 1 is notified by the RAN that the QoS on its downlink has been reduced (Step 2) Terminal 1 sends a SIP re-INVITE or UPDATE message (Steps 3 & 4) to Terminal 2.  Once the RTP sender in Terminal 2 receives the SIP re-INVITE or UPDATE message it can react by reducing its transmission rate (step 5).  It is important to note that Terminal 2 can do this immediately at step 5 and does not have to wait to receive the ACK at step 9.

The minimum time between Step 2 where Terminal 1 is notified of the QoS change and Step 5 where Terminal 2 adapts its transmission rate is the one-way transmission time of the SIP re-INVITE or UPDATE message.  It is also important to note that the transmission time of this SIP message is faster than the initial SIP INVITE sent at call initiation because the system does not have to repeat the path discovery process for the re-INVITE.  Once the path discovery is performed for the initial SIP INVITE, the SIP re-INVITE or UPDATE messages can use this same path.
It is also noted that while the size of the SIP re-INVTE message is typically larger than the message size of the TMMBR message, the difference is not significant enough to make a noticeable difference in their transmission time over high speed bearers such as those of the HSPA system.   The difference in sending a SIP re-INVITE of 1000 octets vs. a TMMBR message of ~130 octets over a 64kbps link is ~100ms.
2.1 Conclusion
When notifying an RTP sender of a chance in bandwidth, the TMMBR message provides no improvement in reaction time over using the SIP re-INVITE or UPDATE methods.  Since the MTSI terminals must already support the SIP methods as part of general session control, there is no need to introduce the additional TMMBR message.
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Figure 2 Call flow for using SIP re-INVITE or UPDATE method to reduce receiving rate

3 Duration of QoS Downgrades
One argument for using the TMMBR message is that the downgrade of QoS is supposedly temporary and the network may upgrade the QoS at a later time.

However when considering the cases where such QoS downgrade occurs, it is unlikely that the downgrade of QoS will be followed by an upgrade.  We consider two cases.

3.1 Terminal Hands-off from HSPA Network to GERAN
When a terminal enters the GERAN, it is expected that the network will not be able to support the same QoS levels that were granted to the terminal in the HSPA network.  Once the handoff occurs and the terminal’s QoS is downgraded, the GERAN will not upgrade the QoS level.  Therefore for this case, using the SIP re-INVITE or UPDATE methods to modify the bandwidth of the RTP sender is more appropriate that using the TMMBR message.
3.2 Upgrading QoS After Network Congestion Clears
When a network becomes congested or the terminal hands off to a network that is congested, the terminal’s QoS may be downgraded by the network.  
In order for the network to later upgrade the QoS for the terminal requires that the network loading conditions improve long enough before the MTSI video session has terminated.  To avoid networks frequently upgrading and downgrading their granted QoS levels to a terminal (which essentially results in a poor QoS guarantee from the network), networks will not change these QoS assignments as soon as network conditions change.  The networks will perform some form of filtering to attempt to predict the long term loading behaviour before making any changes, especially when increasing the granted QoS level to terminals.  Such filtering introduces delay which will make it less likely for a network to upgrade the QoS assignment to user in a typical MTSI video session before the session ends.

Also, in order for a network to remember to attempt to upgrade the QoS for this terminal later requires that the network keep track of the original granted QoS level for each terminal.  It is unclear that networks will actually keep track of this information.  Furthermore, there are no standardized procedures for how base stations in the RAN can communicate with each other this information about the terminal’s original QoS levels.  So when a handoff occurs to a congested cell/sector, the base station servicing this cell/sector will not be able to restore the terminal’s QoS level later.
In summary, it is unlikely that networks will upgrade the QoS level of a session after it has been downgraded.  If the network does upgrade the QoS level, this upgrade will happen long after the downgrade.  Therefore, for this scenario it is more appropriate to use the SIP re-INVITE or UPDATE methods to signal changes in the QoS level granted to a terminal rather than the TMMBR message.

4 Conclusion
The TMMBR message should not be used to indicate changes in the QoS level granted by the RAN to a terminal.  The SIP re-INVITE or UPDATE methods are sufficient for this purpose.





















_1222858454.vsd
Select box and type. Control handles change width & height of box.


Terminal 1


Terminal 2


IMS CN


3. TMMBR


5. TMMBN


1. RTP voice and video


2.  Network downgrades QoS


4. Terminal can start transmitting at lower rate



_1222867287.vsd
Select box and type. Control handles change width & height of box.


Terminal 1


Terminal 2


IMS CN


3. re-INVITE/UPDATE (SDP offer)


4. re-INVITE/UPDATE (SDP offer)


6. 200 OK (SDP answer)


7. 200 OK (SDP answer)


8. ACK


9. ACK


100 Trying


100 Trying


1. RTP voice and video


2.  Network downgrades QoS


5. Terminal can start transmitting at lower rate



