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1. Introduction

R3 thanks for the LS on Possible Enhancements to Iu PS (R3-001661).

R3 does not at this moment have a clear view on how voice over IP is realized in the different RANs. R3 expects that S2 will provide input on this matter. The provided answers below are based on the current protocol design and the current understanding in R3.

2. Answers to the specific questions on Iu PS enhancements

2.1 Radio Access Bearer Sub-flows for unequal error protection 

Is the standardized Iu R99 functionality sufficient to let Iu_ps operate in Support mode, in order to allow unequal error protection? If not, what action is planned in order to support this in R00?

Iu is designed in a modular and layered architecture. The current Iu Frame Handling (FH) protocol for support mode can in principle run over IP as well. The different subflows are however grouped together in one frame over Iu, with a common QoS requirement set to fulfil the most stringent requirement from the subflows. 

The current Iu FH support mode does however assume predefined SDU sizes. If the payload (SDUs) is IP packets, then this may not be the case, and therefore an Iu FH support mode for variable size SDUs is planned for R00. This work has however not started yet. 

2.2 AMR Rate Adaptation

Is the Iu R99 functionality sufficient to allow Iu_ps to operate in Support mode, in order to enable rate adaptation signalling? If not, what action is planned to support rate adaptation over Iu_ps for R00?

The current R99 Iu FH support mode for predefined SDU sizes includes rate control, based on the set of predefined SDU sizes. 

If variable SDU sizes must be supported, then the new Iu FH support mode including a new rate control mechanism must be specified.

In case the transcoding function is placed e.g. at the PLMN border, what is the planned solution for enabling rate adaptation signalling from GERAN through the core network to the transcoder?

The FH protocol used within the CN is an issue outside the RAN3 scope, and this question should be passed to N4. In any case, the FH protocol used in the CN must be able to carry the same rate control information as the Iu FH.

2.3 Header Stripping and/or Header Removal

To what extent does Iu R99 functionality include the possibility to convey information from the core network to GERAN at RAB negotiation, to enable GERAN to configure PDCP header adaptation? If the support is considered insufficient, what action is planned to enhance the support for R00?

In R99 we have the PDP type, passed in the RAB assignement request message (possible values: empty, PPP, OSP:IHOSS, IPv4, IPv6), but it does not provide information on the protocol (UDP/IP/RTP) that is used. It seems that enhancements are needed. 

3. Planned R3 work

The following agreed R00 work items are related to the questions above:

1. PS-domain handover for realtime services

2. Radio access bearer support enhancements (Iu related parts are Support of variable formats over Iu and unequal error protection). Other parts in this WI relating to PDCP issues are handled in R2.

3. RAB QoS negotiation
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Support of AMR via Iu_ps in GERAN



Introduction



The GERAN concept document identifies the need to support AMR voice via Iu_ps for GERAN. This contribution identifies some of the enhancements that need to be made in order to support the above requirement.



In order to support AMR voice in a spectrum efficient manner it has been agreed that a bearer optimized for transporting AMR voice will be provided. In order to enable this, it is expected that GERAN operate in non-transparent mode. For instance, 



1. unequal error protection must be provided by GERAN for bearers transporting AMR voice



2. header stripping and/or removal must be provided for bearers supporting voice, and



3. procedures to trigger appropriate rate control for AMR codecs must be provided.



In order to enable the GERAN to provide access to an optimized speech bearer, it must be ensured that Iu_ps functionality fully supports this. 



This liaison statement identifies some of the possible enhancements that may be required.



Possible Enhancements to Iu_ps 



1.1 Radio Access Bearer Sub-flows for unequal error protection 



The Iu interface has been standardized to operate in either Transparent or Support mode. It is our understanding that a RAB using unequal error protection would require Iu to operate in Support mode. For example, in R99, Iu_cs will operate in Support mode to support AMR through UTRAN. 



For R00, the desired support of AMR through the RAN to the PS domain of the core network will require Iu_ps to operate in Support mode. This leads to the following question:



Is the standardized Iu R99 functionality sufficient to let Iu_ps operate in Support mode, in order to allow unequal error protection? If not, what action is planned in order to support this in R00? 



1.2 AMR Rate Adaptation



Adaptive Multi-Rate codecs adapt the channel coding and the source coding rates based on the channel conditions. In order to accomplish the desired change in source coding rates, the channel codec unit (located in the RAN) and the source codec (located in the CN for both UMTS and the PS domain of GERAN in R00) must communicate with each other. This communication can be achieved either by inband or out of band mechanisms. In UMTS this communication is provided inband through a frame handling protocol via the Iu_cs interface, operating in Support mode. 



In order to support AMR in the PS domain of GERAN, either an in-band or an out of band mechanism must be facilitated via the Iu_ps interface between the CCU and the source codec. This leads to the following questions:



Is the Iu R99 functionality sufficient to allow Iu_ps to operate in Support mode, in order to enable rate adaptation signalling? If not, what action is planned to support rate adaptation over Iu_ps for R00?



In case the transcoding function is placed e.g. at the PLMN border, what is the planned solution for enabling rate adaptation signalling from GERAN through the core network to the transcoder? 



1.3 Header Stripping and/or Header Removal



In order to achieve the desired spectral efficiency, for bearers that transport VoIP header stripping and/or header removal (i.e. RTP/UDP/IP headers will be removed in the RAN and may be regenerated in the MS depending on whether header stripping or removal is being performed), will be employed. 



In order to provide the above functions, the GERAN user plane must be configured appropriately (for details refer to the GERAN concept document). To this end, Iu_ps and the Release 2000 Core network must be architected in order to ensure that the GERAN user plane can be configured appropriately.  In particular, to configure the PDCP header adaptation, knowledge of header configuration is needed in GERAN (e.g., whether RTP/UDP/IP is being used, whether IP v.4 or v.6 is being used, etc). This motivates the following question:



To what extent does Iu R99 functionality include the possibility to convey information from the core network to GERAN at RAB negotiation, to enable GERAN to configure PDCP header adaptation? If the support is considered insufficient, what action is planned to enhance the support for R00?
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