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1. Introduction

The purpose of this contribution is to analyse the interworking scenario when SUA protocol is used on top of Iur Control Plane TNL, as described in Reference 1. Only the interconnection scenario between an R4 RNC and a R99 RNC is analysed, since the other Iur scenarios described in Reference 2 (i.e. interconnection between two R99/R4 RNCs) do not represent an interworking problem. 

For this analysis it is assumed, as concluded in References 2 and 3, that an R4 capable RNC is also R99 capable using the dual stack approach. Only the MTP3-B based R99 stack is considered in the analysis, since the IP based R99 stack also uses SCCP on top of TNL, and both cases represent the same interworking scenario.

2. Coexistence between R4 and R99 Iur Control Plane using SUA

Section 6.7.2 of the TR describes the option of SUA as IP based signalling User Adaptation Layer in Iur Control Plane.

It is clear that SUA provides seamless functions and services as SCCP (from RNSAP point of view), and also, as advantage, SUA is optimised to be used over SCTP/IP, providing e.g. SCCP-to-IP address translation. See [5] for further details.

2.1. Connecting an R4 RNC to a R99 RNC

A way to interwork an R4 RNC to a R99 RNC is using the dual stack approach (dual stack RNC). This can be done internally at the RNC software (i.e. embedded) or using an external signalling gateway. Using SUA, the RNSAP SAP is maintained for both TNL options since SCCP and SUA provide the same primitives and services to RNSAP, so no changes to RNSAP are needed to support both TNL options. With SUA, the RNL independence is maintained for R4 as in R99.

a) If the dual stack capability is embedded in the RNC, as shown in figure 1, the RNC shall support at least AAL5/ATM/L1 as specified in R99 specs. This L2/L1 option could also be used for R4 stack. However, it is desired that the RNC support more than this L2/L1 option. In this case, SUA does not cause any interworking problem, since RNSAP can handle both stacks with same primitives and expecting the same services from TNL. The address translation between SCCP domain and IP domain is handled by SUA at the RNC.
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Figure 1. Interworking between an embedded dual stack RNC and a R99/R4 RNC.

b) On the other hand, if the dual stack capability is realised using an external signalling gateway, any L2/L1 could be used in the R4 RNC since the signalling gateway would perform the L2/L1 to AAL5/ATM/L1 conversion. In this case SUA does not add any interworking problem, since the signalling gateway performs the domain conversion from SCCP to IP and viceversa, the main difference is that the addressing conversion will be placed in the signalling gateway and not in the RNC, and this difference is not relevant (logically, the SG is part of the RNC). Also, it is noted that the signalling gateway could come from any vendor, since all protocol used in both ends of the SG are standardized.
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Figure 2. Interworking between External dual stack RNC and a R4/R99 RNC. 

These two options permit the providers and operators to handle the different interworking scenarios in an efficient way, e.g. several R4 RNCs sharing the same signalling gateway to a R99 only RNC through an IP network, or dual stacks RNCs connected to R99 only RNCs and using both IP and ATM networks, while maintaining the RNSAP protocol as in R99.
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Figure 3. Possible interworking scenarios using SUA.

Summarising the conclusions of the interworking analysis: 

· SUA maintains the same primitives and services as SCCP and is optimised to be used over SCTP/IP, e.g. including the SCCP-to-IP address translation.

· There are no interworking problems between R4 and R99 Iur Control Plane when SUA protocol is used below RNSAP for R4 stack

· Using SUA, there are two valid options to implement the R4 capability in RNC using the dual stack approach without changes in actual RNSAP, i.e. dual stack embedded in the R4 capable RNC, or implementing a signalling gateway.

· With SUA, the dual stack approach also gives flexibility to both providers and operators to implement the interworking between the R99 and R4 releases, depending on transport network characteristics and equipment availability, while maintaining open interfaces (R4 and R99 Iur) in both R99 and R4 RNCs.

3.  Proposals

It is proposed to add the following text to section 6.10 of the TR 25.933, in a new subsection 6.10.1 called “Coexistence between R4 and R99 Iur Control Plane using SUA protocol”.

6.10.1. Coexistence between R4 and R99 Iur Control Plane using SUA protocol

Section 6.7.2 describes the option of SUA as IP based signalling User Adaptation Layer in Iur Control Plane.

It is clear that SUA provides seamless functions and services as SCCP (from RNSAP point of view), and also, as advantage, SUA is optimised to be used over SCTP/IP, providing e.g. SCCP-to-IP address translation. See [25] for further details.

6.10.1.1. Connecting an R4 RNC to a R99 RNC

A way to interwork an R4 RNC to a R99 RNC is using the dual stack approach (dual stack RNC). This can be done internally at the RNC software (i.e. embedded) or using an external signalling gateway. Using SUA, the RNSAP SAP is maintained for both TNL options since SCCP and SUA provide the same primitives and services to RNSAP, so no changes to RNSAP are needed to support both TNL options. With SUA, the RNL independence is maintained for R4 as in R99.

a) If the dual stack capability is embedded in the RNC, as shown in figure 1, the RNC shall support at least AAL5/ATM/L1 as specified in R99 specs. This L2/L1 option could also be used for R4 stack. However, it is desired that the RNC support more than this L2/L1 option. In this case, SUA does not cause any interworking problem, since RNSAP can handle both stacks with same primitives and expecting the same services from TNL. The address translation between SCCP domain and IP domain is handled by SUA at the RNC.
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Figure X. Interworking between an embedded dual stack RNC and a R99/R4 RNC.

b) On the other hand, if the dual stack capability is realised using an external signalling gateway, any L2/L1 could be used in the R4 RNC since the signalling gateway would perform the L2/L1 to AAL5/ATM/L1 conversion. In this case SUA does not add any interworking problem, since the signalling gateway performs the domain conversion from SCCP to IP and viceversa, the main difference is that the addressing conversion will be placed in the signalling gateway and not in the RNC, and this difference is not relevant (logically, the SG is part of the RNC). Also, it is noted that the signalling gateway could come from any vendor, since all protocol used in both ends of the SG are standardized.
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Figure X. Interworking between External dual stack RNC and a R4/R99 RNC.

These two options permit the providers and operators to handle the different interworking scenarios in an efficient way, e.g. several R4 RNCs sharing the same signalling gateway to a R99 only RNC through an IP network, or dual stacks RNCs connected to R99 only RNCs and using both IP and ATM networks, while maintaining the RNSAP protocol as in R99.
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Figure X. Possible interworking scenarios using SUA.

Summarising the conclusions: 

· SUA maintains the same primitives and services as SCCP and is optimised to be used over SCTP/IP, e.g. including the SCCP-to-IP address translation.

· There are no interworking problems between R4 and R99 Iur Control Plane when SUA protocol is used below RNSAP for R4 stack

· Using SUA, there are two valid options to implement the R4 capability in RNC using the dual stack approach without changes in actual RNSAP, i.e. dual stack embedded in the R4 capable RNC, or implementing a signalling gateway.

· With SUA, the dual stack approach also gives flexibility to both providers and operators to implement the interworking between the R99 and R4 releases, depending on transport network characteristics and equipment availability, while maintaining open interfaces (R4 and R99 Iur) in both R99 and R4 RNCs.
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