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1 Introduction

At SA #28 meeting, the Feasibility study on enhancement of radio performance for VoIMS (TR 23.807 [4]) has been agreed. The work item description indicates that for IP multimedia conversational services, some radio optimization such as Unequal Error Protection (UEP) could be provided.
At SA2#49 meeting, Alcatel had submitted contributions, on the benefits of UEP [2] and the signalling information [3]. In the contribution [2], the simulation results of Alcatel show that, compared to the current support of voice over CS Domain, the support of VoIP over DCH without UEP mechanism (with Equal Error Protection) would lead to a capacity loss between 15 and 25% whereas the use of a first UEP mechanism would lead to only capacity loss around 10% (principally due to the presence of the 4 bytes RoHC header). So, the use of an UEP mechanism and its improvement is necessary to improve capacity results for a service as VoIP.

It must be noticed that the use of UEP mechanism implies an adaptation of signalling to inform the different network elements of its use as indicated in [3]. This topic will not be considered in this document but, it must be known that France Télécom R&D is also studying it.
2 Unequal Error Protection
According to the codec used, the different bits of an audio or video flow are more or less significant for a good treatment (in terms of audio and video qualities perceived by users) by the application layer of the receiver. So, they do not have the same sensitivity to errors. Indeed, an error on the most significant bits will lead to the rejection of the packet by the application layer whereas an error on the less significant bit could not prevent the application layer from correctly treating the packet. To avoid errors, the application of the level of protection for the most significant bits to the whole packet could be a solution: the Equal Error Protection (EEP). But, it has a significant impact on the capacity.

So, the principle of UEP consisting in applying different levels of protections adapted to the different categories of bits is already applied for the support of voice in CS Domain and should be considered for the real time IP-based services as notably VoIP. But, the application of this type of mechanism in PS Domain is not simple and implies consequences as issues of interaction with protocol layers as UDP.

For CS voice calls, UEP allows to differentiate the most and least important speech bits in order to apply different level of protection for different set of bits over the radio interface. This UEP function brings a better radio optimisation for voice service. For the same reason, Unequal Error Protection was studied for IMS multimedia conversational services.

In PS Domain, UEP consists in differentiating and separating the most and the less important speech bits of the AMR codec frame (set of Class A, B and C bits of the received AMR frames) in the RTP payload and in applying different protection levels for each of these classes (and for the packet header) before transmitting them over the radio interface. This is done by UTRAN.

3 Benefits and limits
An efficient support of UEP for a service as VoIP could potentially improve the radio network capacity compared to Equal Error Protection (EEP) as the simulation results from Alcatel show.
For its simulations in PS Domain, Alcatel supposed that the three categories of AMR bits were separated different sub-flows with different levels of protection and "5% of saturation" criterion has been considered:
· Robust Header Compression header using the most secured channel coding 1/3
· Class A and B bits with channel coding 1/3, class C bits with channel coding 2/3 as in CS domain
Nevertheless, it must be remembered that, for VoIP, the three categories of AMR bits are contained in RTP/UDP/IP packets and are conveyed on one RLC UM entity, one MAC-d entity and one DCH. So, the application of different levels of protection on the three categories of AMR bits can not be easily applied.
The results are shown in the next table
	Loss compared to UEP 12.2 kbps CS (in %)
	3 km/h, 4 bytes RoHC header
	50 km/h, 4 bytes RoHC header

	UEP 12.2 kbps PS


	9.58%
	10.1%

	EEP 12.2 kbps PS


	16.5%
	23.3%

	Delta EEP/UEP
	~7%
	~13%


Figure 1: Loss of capacity compared to UEP 12.2 kbps CS based on "5% of saturation" criterion

It shows that at VA 3 km/h, the assessed capacity loss of VoIP with EEP compared to UEP 12.2 kbps CS is 16.5% and is about 23.3% for VA 50 km/h when the "5% of saturation" criterion is considered whereas, the capacity loss of VoIP with UEP compared to UEP 12.2 kbps CS is about 10% when the same criterion is considered. Moreover, to explain the capacity loss of 10% for VoIP with UEP, it must be known that, because of RoHC header (4 bytes in the simulation), an assessed capacity loss of 10% already exists for VoIP (independently of the use of UEP or not) compared to CS voice.
4 Conclusion

Orange is interested in this topic and thinks that there are benefits to study the solutions of the Unequal Error Protection for VoIMS. 
Currently, UEP performance for VoIP and its impact on existing 3G network architecture are under study within the R&D division of France Telecom and Orange could provide expertise for a further evaluation of the expected gains and an evaluation of the benefits of the introduction of UEP in VoIMS in terms of radio capacity/coverage during next RAN2 meetings.
Orange recommends waiting further information before dismissing the UEP potential mechanism to improve VoIMS performances.
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