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1 Introduction

For IM conversational services, Operators want to get a “Quality of Voice” similar to the one obtained for Circuit Switched networks. TSG RAN2 LS (R2-010251- S2-010611 received at SA2#17 Gothenburg meeting) recognizes the benefit of unequal error protection for PS conversational multimedia services.

Unequal Error Protection is basically done in two steps: 

· the first one is the differentiation of the flow into different subflows, 

· the second step is the subflow mapping on the radio. 

In the CS domain, the UTRAN provides a mapping of subflows on different Radio Bearers. But, the need and the place of subflow differentiation is not determined for the PS domain. If needed, the place where subflow differentiation is to occur should be defined by SA2.
The purpose of this contribution is to select the best suited place where the subflow differentiation should be provided if UEP is done for PS domain.

Note: this paper shows examples for UTRAN case only. GERAN subflow differentiation can be handled in the same way, and subflow mapping on radio (on one speech channel) is an existing GERAN feature.

2 Where can subflow differentiation take place

In this paper, different places are compared to provide the subflow differentiation, basically the first proposal is to provide subflow differentiation in the the Core Network (SGSN, GGSN…) while the second proposal is to provide subflow differentiation in the Access Network This is illustrated in the following figures:
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Assumptions

· In order to allow an efficient Unequal Error Protection on the radio interface, the network element providing the subflow differentiation needs to get information on the IP flow characteristics. This is needed in order to classify which bits are more important. Nortel Networks suggest to use the SIP negotiated codec (and it associated ACS in case of AMR) to get such information on IP flow characteristics. The subflow differentiation could be done according to the codec (and ACS) negotiated during the SIP session establishment.

For example, when AMR 12.2 is negotiated, RTP payload puts speech bits in Class A, Class B and Class C hierarchical order. Subflows could then be differentiated: for example one for Class A bits, one for Class B bits and one for Class C bits, in order to provide different level of error protection on each of class of bits. This is an example, how many subflows shall be differentiated can remain an implementation choice.

· In order to be as generic as possible, Nortel Networks suggest that the Unequal Error Protection should be applicable whether the IM multimedia session is done between a UE and a PSTN (via a MGW) or between two UEs (through an all IP network without MGW):
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Comparison of the different options

The following decision matrix can be used :

	Location of the sub-flow differentiation
	Complexity added by the feature

	
	Addition of a new feature
	Architecture change for Service
	Architecture change for transparent transport
	Addition of complexity on interfaces
	Problem in case of UE to  PSTN call or end-to-end UE call

	In UTRAN
	Yes

But this new feature is linked to the RB subflow feature, already provided by UTRAN.

Furthermore, the radio Access Network is responsible of radio performances improvement and appears to be a “natural” candidate to host the sub-flow as it depends on the network where the UE roams and remains independent of the CN.
	Yes

SIP negotiated codec need to be known by UTRAN while it is currently independent of the SIP service

Nevertheless this SIP codec is needed for Geran optimised voice feature. The way to get the SIP codec could be common between UTRAN and Geran. 
	No problem identified
	No problem identified
	No problem identified

	In SGSN
	Yes 

But this new SGSN feature should be similar to the one done in MSC for CS domain
	Yes

SIP codec needs to be known by SGSN while it is currently independent of the SIP service.


	Yes

SGSN currently acts as a relay for packets. Introducing subflow differentiation will make the SGSN not transparent to packet transfer
	Yes

Iu PS will be obliged to provide the “support mode”
	No problem identified

	In GGSN
	Yes
	Yes

Same as SGSN

+ this adds complexity in the GGSN that will be in charge of the control of radio performance
	Yes

Same as SGSN case
	Yes

Same as SGSN case

+ Gn  interface will have to be enhanced to support subflows
	No problem identified

	In another CN element behind the GGSN
	Yes

new network element with this function
	Yes

Same as GGSN case
	No problem identified
	Yes: 

Same as GGSN case + Gi interface
	Yes

This could work in case of UE to PSTN call with a MGW but this will need the introduction of a new network element in the call path in case of UE to UE call.


3 Conclusion

According to the previous table, Nortel Networks suggest that, if the Unequal Error Protection feature is provided, the Access Network does the subflow differentiation:

· The drawback is that the AN will have to be aware of the SIP negotiated codec but we note that this is also the case if the differentiation is provided by a CN element. Furthermore, providing SIP codec information to the Access is under discussion for the GERAN Optimise Voice case.

· The main arguments in favour of this solution are the following:

· it keeps SGSN/GGSN acting as a relay of IP packets

· it allows UE to PSTN SIP call as well as UE to UE SIP call

· radio optimisation remains a radio feature that is transparent for the CN and its interfaces

· this function should not sensibly increase the processing load of the AN: separating one flow into different subflows based on the AMR codec structure information in order to map them into RBs is similar to analysing RAB subflows based on SDU format information in order to map them into RBs for CS domain.

As this discussion is linked to a previously received LS from RAN2 (available in Gothenburg SA2#17), we suggest also to send a response to TSG RAN2 specifying the conclusion of SA2 discussions.

_1060003968.doc


UE







AN 















CN







1 IP flow















one RAB with no distinction of  subflow







unequal error protection is possible on the different radio bearers











Iu-PS 



User plane 







RB3







RB2







RB1







UTRAN does the subflow differentation plus the mapping to the different Radio Bearers (RB)











Subflow differentiation done in AN
















_1060004030.doc


UE







AN 







Subflow 2











CN







1 IP flow







Subflow 1







one RAB with N subflows







Subflow 3







unequal error protection is possible on the different radio bearers











Iu-PS 



User plane 







RB3







RB2







RB1







UTRAN does a 1 to 1 mapping between subflows and Radio Bearers (RB)







The CN does the subflow differentiation







Subflow differentiation done in CN
















_1060002420.doc
[image: image1.bmp]

UE 1







3G-GGSN 2







IM session between a mobile and fixed network











MGW



 







UTRAN 1







UE to UE IM session







PSTN







 







IP network







 











3G-SGSN 2







UE 2







3G-GGSN 1







UTRAN 2



















3G-SGSN 1












