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1 Reason for Contribution

Document OMA-REQ-2004-0874-QoS-in-PoC2 presented in Orlando identified improving the performances in PoC as one of the areas of development that need to be addressed in PoC2. 
Results of the poll on the PoC2 requirements also show that 'Performance Enhancement' belongs to the top 10 priorities.
Some positive feedback encouraged us to bring requirements on this area. This contribution proposes concrete numbers to the Performance related section B 2.13 in PoC2-RD.
R01 integrates comments suggested by some companies.
2 Summary of Contribution

This contribution proposes concrete numbers to the Performance related section in PoC2-RD. The proposed numbers are based on practical estimations of the delays when the service is provided over a real UMTS cellular network.
3 Detailed Proposal

Rationale
The following tests were realized in a real UMTS network using UMTS PC cards: “Ping messages” were sent against a SIP AS (e.g. the PoC Server) located on top of an IMS/GPRS infrastructure (e.g. SIP/IP Core). The results for the round trip time were the following:
	Round trip time 
	Ping

32 bytes
	Ping

700 bytes
	Ping

1500 bytes

	Minimum Value
	159 ms
	335ms
	523 ms

	Maximum Value
	180 ms
	364 ms
	589 ms

	Average value
	168 ms
	349 ms
	560 ms


These values for the delays can be used as an estimation of the round trip time between the PoC Client and the PoC Server. Obviously, “one-way” delay is taken as half of the round trip time.
Assuming the use of SigComp with a minimal compression ratio of 2:1, we make the working assumption that the overall message size of SIP messages (INVITE, OK, Alerting…) is typically 700 bytes, or less. Thus, the delay of SIP messages between the PoC client <-> PoC server is 175 ms approximately (349/2). (Note: when very slow air channels are used to transfer SIP signaling, higher compression ratios can be provided –up to 10:1- in order to assure the air transmission delay is similar to the one considered in this contribution. For further details please refer to 3GPP TR23.979, annex C). For RTCP messages, a maximum size of 100 bytes (at IP level) can be considered. For that reason, a delay of 100 ms seems to be adequate for these messages (round trip time of 200 ms, between 32 and 700 bytes ping tests).
However, we need to make further considerations, because the tests don’t take into account the time consumed by the establishment of a signaling RRC connection and/or the establishment of the Radio Bearers associated to the PDP context of the PoC User. The situation can be resumed as follows:

· Terminals that have been inactive for a while, typically more than 2 or 3 minutes (transition from Idle to cell_DCH state): In this case, both the RRC connection and the RAB establishment have to be performed. Based on some timing considerations shown by 3GPP in TR23.979, we should expect an extra delay of 1400 ms (e.g. this delay should be applied for the first message of the session establishment in each side of the PoC Session).
· Terminals that have been recently active, typically 1 or 2 minutes ago (transition from cell_FACH to cell_DCH): In this case, the terminal only needs to re-configure the DCHs it was using before for the transmission or reception of data packets. The delay of this re-configuration can be estimated to be around 400 ms and, therefore, we should consider 400 ms extra-delay for TBCP request messages, because they are likely to be sent after some seconds of inactivity.
 Now, we can estimate the delays associated to the PoC service.
1. Duration time to receive the 'right-to-speak' indication after the invited PoC subscriber manually accepts the PoC session invitation:
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Figure 1: Ad-hoc PoC Session establishment on the originating side using on-demand signalling, confirmed case manual answer
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Figure 2: PoC Session invitation with manual answer

After the invited PoC subscriber manually accepts the PoC session invitation, we see, in Figure 1 and Figure 2, that the 200OK is sent from the PoC Client B to the PoC Server B, from PoC Server B to A and, finally, from PoC Server A to client A (we assume that PoC Server A sends the talk burst granted message right after the 200 OK, so there is no extra delay)
The delays are: 

1. Client B -> Server B: 175 ms + 400 ms (client B probably needs to re-establish the DCH, because the user takes some seconds to respond)

2. Server B -> Server A: 175 ms (we suppose that delay between servers is equal to the “air” delay, but it should be less)
3. Server A -> Client A: 175 ms
Total delay 925 ms

If the invited PoC subscriber answers manually, then the inviting PoC subscriber SHOULD typically receive the ‘right-to-speak’ indication in less than [1.0] second after the invited PoC subscriber manually accepts the PoC session invitation.

Reminder in PoC v1.0 RD
If the invited PoC subscriber answers manually, then the inviting PoC subscriber SHOULD typically receive the ‘right-to-speak’ indication in less than [1.6] seconds after the invited PoC subscriber manually accepts the PoC session invitation

2. Duration between the times the inviting PoC subscriber initiates the PoC session and when he receives a ”right-to-speak” indication, in case PoC service entity provides early “right-to-speak” indication and the invited PoC subscriber is on automatic answer mode.
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Figure 3: Ad-hoc PoC Session establishment on the originating side using on-demand signaling, unconfirmed case
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Figure 4: PoC Session invitation with automatic answer

We see, in Figure 3 and Figure 4, that the originating user first sends the invitation. When destination PoC Server responds with a 183 Session Progress as soon as it receives the invitation. When the originating PoC Server receives the 183 response, it automatically acknowledges the sessions and grants the right to speak to user A
The delays are:
1. PoC Client A -> PoC Server A: 175 ms + 1400 ms
2. PoC Server A -> PoC Server B: 175 ms

3. PoC Server B -> PoC Server A: 175 ms

4. PoC Server A -> PoC client A: 175 ms
Total delay 2100 ms
Typical use case: If PoC Server A= PoC Server X = PoC Server B (in other terms Client A and Client B subscribed to the same network), then the PoC server directly acknowledges the reception of the SIP INVITE, hence, we have 2x175 ms less delay. Moreover, we can also assume the use of higher compression ratios for Sigcomp that would result in lower delays for the transmission of the SIP signalling. 
As a consequence, duration time to receive the 'right-to-speak' indication after the invited PoC subscriber manually accepts the PoC session invitation should be just bellow the recommended delay for PoCv1 (1750 ms).
The duration between the times the inviting PoC subscriber initiates the PoC session and when he receives a ”right-to-speak” indication SHOULD typically be less than [1.8] seconds, in case PoC service entity provides early “right-to-speak” indication and the invited PoC subscriber is on automatic answer mode.

Reminder in PoC v1.0 RD
The duration between the times the inviting PoC subscriber initiates the PoC session and when he receives a ”right-to-speak” indication SHOULD typically be less than [2.0] seconds, in case PoC service entity provides early “right-to-speak” indication and the invited PoC subscriber is on automatic answer mode.
3. Start-to-Speak time, when a PoC participant makes a request to talk in the PoC session and his request is not queued,
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Figure 05: Sending a Talk Burst request.

For the worst case, we see in Figure 5 that RTCP messages suffer the following delays:
PoC Client A ->  PoC Server A: 100 ms + 400 ms (client A probably needs to re-establish the DCH, due to some seconds of inactivity in the session)
PoC Server A -> PoC Server B: 100 ms

PoC Server B -> PoC Server A: 100 ms

PoC Server A -> PoC Client A: 100 ms

Total delay: 800 ms
When a PoC participant makes a request to talk in the PoC session and his request is not queued, the StS time SHOULD typically be less than [0.8] seconds. If the PoC participant’s request to talk is queued due to other PoC participants speaking or having already requested to speak, he SHOULD typically receive an indication within [0.8] seconds that his request has been queued. If the PoC participant’s request is rejected for any reason, he SHOULD typically receive an indication within [0.8] seconds that his request has been rejected.
Reminder in PoC v1.0 RD
When a PoC participant makes a request to talk in the PoC session and his request is not queued, the StS time SHOULD typically be less than [1.6] seconds. If the PoC participant’s request to talk is queued due to other PoC participants speaking or having already requested to speak, he SHOULD typically receive an indication within [1.6] seconds that his request has been queued. If the PoC participant’s request is rejected for any reason, he SHOULD typically receive an indication within [1.6] seconds that his request has been rejected.
4. The media delay between the time the media is sent by the originating Participant and the time it is displayed by the destination Participant during the PoC Session
The delay of the media packets in the network can be controlled through the assignment of an adequate QoS for the PDP context used for user data traffic. Three options can be considered:
1. Interactive traffic class: non-guaranteed end-to-end delay, typically lower than 1,6 seconds (as specified for PoC1)
2. Streaming traffic class: guaranteed end-to-end delay lower than 1 second
3. Conversational traffic class: guaranteed end-to-end delay lower than 500 ms
(Note. typical requirements for streaming and conversational traffic classes are more restrictive than the delays shown here, however, since PoC is a half-duplex service, these requirements can be relaxed)

The QoS class to be applied for the media of the session is an option of the operator and should be mapped from the QoE profile of the PoC Session.
Proposed Normative Requirements

B 2.13 Performance Enhancements

This section captures recommended objectives for end-to-end performances to be reached by the PoC2 Service Enabler basic functionality, in a controlled optimized network environment, at the time of the deployment of PoC2 Service Infrastructure, under the assumption of significantly increased performances of underlying network technologies especially.
Note: The term 'basic functionality' refers to simple functionalities that do not imply complex procedures in the PoC2 Service Infrastructure (e.g. 1-to-1 call, 1-to-many PoC calls involving non dynamic PoC Group…).
If the invited PoC subscriber answers manually, then the inviting PoC subscriber SHOULD typically receive the ‘right-to-speak’ indication in less than [1.0] second after the invited PoC subscriber manually accepts the PoC session invitation.

The duration between the times the inviting PoC subscriber initiates the PoC session and when he receives a ”right-to-speak” indication SHOULD typically be less than [1.8] seconds, in case PoC service entity provides early “right-to-speak” indication and the invited PoC subscriber is on automatic answer mode.

When a PoC participant makes a request to talk in the PoC session and his request is not queued, the StS time SHOULD typically be less than [0.8] seconds. If the PoC participant’s request to talk is queued due to other PoC participants speaking or having already requested to speak, he SHOULD typically receive an indication within [0.8] seconds that his request has been queued. If the PoC participant’s request is rejected for any reason, he SHOULD typically receive an indication within [0.8] seconds that his request has been rejected.
The media delay between the time the media is sent by the originating PoC Participant and the time it is displayed by the destination PoC Participant SHALL depend on the QoS applied for the media transmission in the PoC Session, more concretely:
· For Interactive traffic class: the  end-to-end delay SHOULD typically be less than 1.6 seconds

· For Streaming traffic class: the  end-to-end delay SHOULD typically be less than 1 second

· For Conversational traffic class: the  end-to-end delay SHOULD typically be less than 500 ms

Different delay requirements MAY apply for different Media Types of the same PoC Session (e.g. different QoS assigned to each Media Type of the PoC Session). The QoS to be applied for each Media Type of the PoC Session SHALL be directly determined from the QoE profile applied for the PoC Session and based on the PoC Service Provider’s Policy.
4 Intellectual Property Rights

Members and their Affiliates (collectively, "Members") agree to use their reasonable endeavours to inform timely the Open Mobile Alliance of Essential IPR as they become aware that the Essential IPR is related to the prepared or published Specification.  This obligation does not imply an obligation on Members to conduct IPR searches.  This duty is contained in the Open Mobile Alliance application form to which each Member's attention is drawn.  Members shall submit to the General Manager of Operations of OMA the IPR Statement and the IPR Licensing Declaration.  These forms are available from OMA or online at the OMA website at www.openmobilealliance.org.

5 Recommendation

To accept the derived normative requirements for PoC2 Requirements Document baseline.
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