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Discussion 
In discussion paper S2-072779 presented in SA2#58 some concerns related to I1-ps were raised. This contribution addresses these concerns.

PS Control of CS Bearers

The first concern is that establishing SIP dialog for I1-ps with empty SDP (SDP without m lines defined in it) is not compliant with 24.229 and it breaks the meaning of such SDP in RFC 3261. 
It is clear that the RUA needs to be aware, that the audio media is carried over CS. This issue is a stage 3 issue, but one option could be to define such an SDP extension to the media description (m-line) that carries this information. This way neither 24.229 nor RFC 3261 would be broken.

Another concern is, that how RUA can bind together multiple SIP sessions, one for CS and one for other medias. This discussion is still ongoing in SA2.
Handover from WCDMA/EDGE to GSM CS

The concern is how the user maintains/controls media in occurrence of a handover from WCDMA/EDGE to GSM CS. In handover from WCDMA to GSM the data connection is put on pending state. This means the I1-ps signalling is not released, but the UE and ICCF are not able to send anything over I1-ps while the UE is in 2G GSM. If the UE moves back to WCDMA during the call, the I1-ps signalling can continue. In active calls the I1-ps is only used when the mid-call service needs to be invoked. Most calls do not invoke a mid-call service at all. Thus for most calls, handing over the active call from WCDMA to 2G GSM is not a problem. 
If the UE resides in 2G GSM and the UE/ICCF does not support I1-cs, and the UE or ICCF needs to invoke a mid-call service, then it tries to send a message over I1-ps. At this point the UE/ICCF realizes the I1-ps is not available, thus the mid call service fails. Note that the CS bearer is controlled through CS call control signalling and can be maintained even when the mid call service fails. 
The UE/ICCF may also support I1-cs, in which case when the UE moves to 2G GSM, the UE can perform a handover from I1-ps to I1-cs, and the call continues without any interruption to the ICCC signalling. The handover procedure from I1-ps to I1-cs is very similar to the one from IP-CAN to I1-cs. 
Coverage Issues

The I1-ps requires a DTM or Multi-RAB in order to send/receive SIP messages along a CS call. For an operator who has also areas where only 2G GSM is available, and especially for roaming scenarios where the operator cannot control the radio access features of the roaming partner, it is important to have a fallback mechanism available when I1-ps is not possible. TR 23.892 defines an I1-cs that can be used as such a fallback for I1-ps. On the other hand, it may be that I1-cs is not feasible or attractive enough to be implemented in the UE or ICCF. The mid-call service execution in CS domain, or basic bearer service with no mid call services may also be used as the fallback if I1-cs is not available. 

Resource Usage

Initial analysis suggests 3G systems being capable of such radio resource usage. Further studies are required for capacity impact when using 2G radio.
Battery Life Time

The concern is that the permanent signalling bearer over PS when using CS for media significantly reduces the talk time with the UE. 
The SIP dialog for I1-ps is a logical connection without any media. The amount of needed SIP messages can vary, but if we approximate 10 per each call, it should be enough. So the concern is, how much sending/receiving 10 SIP messages per each call reduces the talk time.
We assume here that the UE is having a CS voice call in WCDMA, and the UE must simultaneously transmit 10 SIP messages per each CS voice call in order to use the ICS services. If we assume the data speed in the WCDMA is 100 kbit/s, and each SIP message is 1000 bytes, transmitting the required I1-ps SIP messages would take 0.8 seconds. If we assume that the average voice call lasts 3 minutes, the proportion of the time the UE needs to be transmitting the I1-ps data is 0.44% of time of the voice call. If we then assume that the power consumption in the UE is increased by 5% when the UE transmits PS data over WCDMA during a CS voice call, compared to CS voice call over WCDMA without PS data, the increase in power consumption per each voice call is 0.44% x 5% = 0.022%. We can further assume that the average battery consumption consists of talk time and stand-by time, and the I1-ps does not affect to the stand-by time (if we assume that the UE would register to the IMS services in any case, not just due to I1-ps), then the total reduction in battery lifetime is even less than 0.022%. As a conclusion, the affect of the I1-ps to the UE battery life time is completely meaningless and immeasurable. 
Multimedia Services to CS users

It is claimed that if SIP over PS is used in combination with I1-cs (I1-cs+IMS), the same services can be provided to the user than I1-ps can provide; reference S2-072650.
This is correct for certain services only which are not tightly related to the CS voice call. Furthermore, if the terminal has a SIP dialog for the additional services, it seems complicated to have another channel for call control, while this channel can well be used also for that. Especially, if the ICS user is only using such IMS services that are related to the call, like personal ringing tone, etc… This would mean that the terminal would have the CS call, I1-cs and the SIP dialog for services for each call. And the content of this SIP dialog would be very strange, since it would contain no media but just services. However, the proposed solution (I1-cs + IMS) would suffer all the same issues the S2-072779 claims are issues with I1-ps. 

Additional complexities will come up when these new services are used together with the old ones. Let’s take call hold for instance. When placing a call on hold, an ICS user may have a service that allows her to send some personal information (picture, tone, text,…) to the held party when placing the call on hold. This is easily handled with I1-ps, just send a re-INVITE for hold with this information. In the I1-cs + IMS option there is no media to put on hold, the service is sent somehow separately, so how can the held party know that the service is meant for the period of hold? 
Conclusion

It is concluded, that the explanations above address the concerns raised on S2-072779 and there is no open issues regarding I1-ps from this point of view.
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