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1. Proposal
Some of the following concerns were raised about the proposal to use ECN for call set-up only as specified in [1]:

1. Turning of ECT(0) markings in packets being sent without re-negotiating the SDP offer to disable ECN may have some negative effects on the receiver operation.

a. No clear argument has been made to justify this point.  The operation of the MTSI receiver can be specified clearly in TS 26.114 to expect such behaviour. 

b. Nevertheless, as a compromise position the author is willing to let ECT(0) transmission to continue throughout the call.

2. Concerns about fairness between Rel-9 and Rel-10 UEs.
a. The concern is that Rel-10 UEs that support mid-call adaptation will be unfairly rate adapted while Rel-9 UEs would not.

b. It can also be pointed out that such unfairness already exists between pre-Rel-9 UEs and Rel-9 UEs because pre-Rel-9 UEs will not be rate-adapted even at call set-up.

c. In the in this environment with Rel-9 and Rel-10 UEs, Rel-9 UEs would also not benefit from the ability to increase their rate from their initial rate.  So there is unfairness applies to both releases and is not as unfair as it may appear.
d. The compromise suggested in 1b above enables Rel-10 UEs and MGWs that support mid-call adaptation to reduce the rate of Rel-9 UEs.

e. If an operator does have concerns about Rel-10 UEs being treated unfairly, the operator can disable the mid-call adaptation feature through the OMA-DM configuration by setting the ECN_init_wait to indicate a value of infinity.  It has already been clarified that mid-call adaptation is not that critical and can therefore be disabled if there are concerns about fairness.
3. Concerns that when looking at the initial packet received to determine if it is ECN-CE marked, the ECN bits may be corrupted without being detected.

a. The probability of such an event is extremely low because it would require the confluence of the following events:

i. The uplink eNB of the remote client or MGW would first have to mark the packet with the ECN-CE codepoint

ii. The core-network between the uplink eNB or MGW would have to corrupt only the second ECN bit from ‘1’ to ‘0’

iii. The core-network between the uplink eNB or MGW would have to corrupt other bits in the IP header that would allow the IP header checksum to still pass.
iv. The core-network between the uplink eNB or MGW would have to corrupt the other bits in the IP header in a way that the packet is still properly routed to the receiving MTSI client.

v. The downlink eNB of the receiving MTSI client does not ECN-CE mark the packet

vi. The packet is not dropped on the downlink.

b. Therefore we see no need to change our proposal to accommodate for this concern. 

i. Howver, we have identified in the text, via notes, a simple way to solve this problem if the SWG insists on this.  The receiving MTSI client merely has to wait to receive the first three RTP media packets and determine if there is at least one ECN-CE marking among these.

2. Text changes to ECN procedures

These changes are made as a Revision of S4-090838
*** Start change 9 ***

7.5.4 
ECN usage in RTP sessions


Once the ECN negotiation has been completed as defined in Clause 6.2.8, then only ECT(0) shall be used [x1], and for an RTP stream for which ECN usage has been negotiated a sending MTSI client shall set ECT(0) in each and every packet
. This also means that the leap-of-faith method is used for the ECN initiation and that ECN nonce is not used.
Handling of ECN Congestion Experience (ECN-CE) marked packets is described in clause 10.


*** End change 9 ***

*** Start change 10 ***

10
Adaptation

10.1
General

Adaptive mechanisms are used to optimize the session quality given the current transport characteristics. The mechanisms provided in MTSI are bit-rate, packet-rate and error resilience adaptation. These mechanisms can be used in different ways; however, they should only be used when the result of the adaptation is assumed to increase the session quality even if e.g. the source bit-rate is reduced.

Adaptive mechanisms that act upon measured or signalled changes in the transport channel characteristics may be used in a conservative manner. Examples of measured changes in transport characteristics are variations in Packet Loss Rate (PLR) and delay jitter. An example of signalled changes in transport characteristics is ECN Congestion Experienced (ECN-CE) marking in IP packet headers. A conservative use of adaptation is characterized by a fast response to degrading conditions, and a slower, careful upwards adaptation intended to return the session media settings to the original default state of the session. The long-term goal of any adaptive mechanism is assumed to be a restoration of the session quality to the originally negotiated quality. The short-term goal is to maximize the session quality given the current transport characteristics, even if that means than the adapted state of the session will give a lower session quality compared to the session default state if transported on an undisturbed channel.

10.2
Speech

10.2.0
General
To reduce the risk for confusion in the sender, it is beneficial if the signaling for the media adaptation is the same regardless of what triggers that are used in the adaptation. For example, for AMR and AMR-WB, it is beneficial to use RTCP-APP, see Clause 10.2.1 and 10.2.2. The adaptation of the speech media bit-rate includes adapting the media bit-rate, the frame aggregation and the redundancy level.

The boundaries of the adaptation may be configured by using a set of parameters. These parameters may be configured into the MTSI client based on operator policy, for example using OMA-DM. Table 10.1 defines a minimum set of parameters that may be used to configure adaptation when ECN is used as a trigger. Table 10.1 also contains default values for the configuration parameters, should they not be configured by other means.

Table 10.1: Minimum set of configuration parameters when ECN is used as a trigger
	Parameter
	Description

	ECN_low_rate
	Lower boundary for the media bit-rate adaptation in response to ECN-CE marking. The media bit-rate shall not go below this value as a reaction to the received ECN-CE (other triggers used along ECN-CE, such as PLR, may trigger media bit-rate reduction below ECN_low_rate).
The ECN_low_rate should be selected to maintain an acceptable service quality while reducing the resource utilization.
Default value: Lowest media bit-rate supported in the session.

	
	





The configuration of adaptation parameters, and the actions taken during the adaptation, are specific to the particular triggers. For example, the adaptation may be configured to reduce the media bit-rate to AMR5.9 when ECN-CE is detected, while it may reduce the media bit-rate to AMR4.75 for bad radio conditions when high PLR is detected.







Upon negotiation of ECN a receiving MTSI client in terminal shall examine the ECN bits of the first 
RTP media packet it receives for the media stream.  If the
 packet is ECN-CE marked then the receiving MTSI client in terminal shall request the media sender to transmit at the ECN_low_rate unless it is already operating at that rate.  If 
the packet is ECN-CE marked then the receiving MTSI client in terminal shall not limit the media sender’s rate based on the reception of ECN packets for the remainder of the session.

An example adaptation scheme is described in Annex C.


*** End change 10 ***
*** Start change 15 ***


C.1.3.5
Adaptation when using ECN

This example shows how ECN may be used to trigger media bit-rate adaptation at call set-up. ECN can be used in combination with other adaptation triggers, for example packet loss triggered adaptation schemes, although this is not included in this example.
In this example, the ECN-triggered adaptation is configured using the parameter described in Table C.8.
Table C.8: Configuration parameter used for the ECN triggered adaptation in these examples
	Parameter
	Description

	ECN_low_rate
	Used in accordance with Table 10.1



	
	

	
	


Figure C.x shows how the codec rate changes at call set-up if there is no congestion and therefore no ECN-CE marking detected in the first
 received RTP media packet  (and no packet losses). The codec modes that can be used during the session are negotiated at session setup. In this case it is assumed that the recommended four AMR {4.75, 5.9, 7.4 and 12,2 kbps} codec modes can be used in the session. 
NOTE:
ECN can also be used for AMR-WB in a corresponding way, with the difference that the  ECN_low_rate would be selected based on the AMR-WB codec mode rates.
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Figure C.x: Example of codec mode usage in a session

The session starts with the Initial Codec Mode (ICM), i.e. the AMR 5.9 kbps codec mode, see Clause 7.5.2.1.6. The receiving MTSI client evaluates the performance, for example by measuring the packet loss rate and evaluating any ECN-CE marking in the first
 received packet, and adapts the codec mode upwards (by sending adaptation requests backwards to the sender) in steps as long as no ECN-CE marking is detected in the first
  packet and no (or only marginal) performance problems are detected. In this case, this means that the MTSI client starts using the AMR 5.9 kbps mode, then switches to the AMR 7.4 kbps mode and then to the AMR 12.2 kbps mode.

The step-wise upswitching is used because the receiving MTSI client does not know whether the new and higher rate is sustainable or not. The transmission performance for each new rate needs to be verified over a time period before further upswitching can be attempted. If the new bit rate would prove to be not sustainable then the receiving MTSI client would switch back to the previously used rate or even a lower rate (not shown in these figures).

Figure C.y shows how ECN-CE marked packets may trigger codec adaptation.
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Figure C.y: Example of how ECN may trigger codec adaptation

Again, the session starts with ICM, i.e. the AMR 5.9 kbps codec mode. The MTSI client detects that
 the first 
received RTP media packet is ECN-CE marked.  The MTSI client then determines that the media sender is already operating at ECN_low_rate and therefore does not make any rate requests based on receiving ECN bits for the rest of the session.










*** End change 15 ***

3. ECN Configuration Parameters

When ECN is used only for call set-up only two parameters are relevant for configuring the ECN-based rate adaptation.  The number of configuration parameters are significantly reduced and the operation is much simpler than supporting mid-call adaptation using ECN.  
*** Start change M3A ECN Parameters ***

	Parameter
	Description 

	ECN_usage [Boolean]
	Enable/disable ECN-based adaptation.

Type: Boolean value

Default value: True

	

	






	
ECN_low_rate [bps]
	Lower limit used for the ECN-based adaptation.

Type: integer
Example: 5900

Default value: Same as Initial Codec Mode

	
	





	

	





	

	




	
	




	

	




	
	





*** End change M3A ECN Parameters ***

4. Conclusion

Extending the scope of ECN to support mid-call will significantly increase complexity of the configuration as well as the operation of the UEs.
Therefore the operation of ECN should be limited to call set-up as specified in the SA4 Rel-9 Work Item for this work. 
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�Original proposal was to limit sending of ECT(0) until the first rate request was received or reaching the highest rate.


�This text should be aligned with latest drafting version.
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