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1. Introduction

The  Enhanced Uplink concept introduces a number of new functions and characteristics that may have an impact on the Iub/Iur user-plane specification. The purpose of this contribution is to highlight potential issues and to initiate a discussion in RAN WG3 on the required changes. 

2. Discussion 

Enhanced Uplink will improve uplink performance from many aspects. In order to fully benefit from the new functionality on the Uu interface, also the Iub/Iur interface may require some changes. 

With the introduction of HS-DSCH in Release 5, a new Iub frame structure for HS-DSCH was introduced [2]. With the introduction of E-DCH in Release 6, it is expected that similar changes be required in [3], in order to support E-DCH.  However, the new requirements on [3] are heavily dependent on the decisions made in RAN1/2. Thus, RAN3 need to cooperate and closely follow the development in RAN1/2 regarding E-DCH. 

Below, some functions and features of E-DCH are briefly listed, together with their potential impact on the Iub/Iur user plane. 

Timing and SRNC re-ordering: 
The hybrid ARQ functionality in E-DCH will introduce out-of-sequence reception of uplink data in the Node B. It has been decided in WG2 #42 that the re-ordering function shall be placed in the SRNC. One option is to base the re-ordering on an explicit Transmission Sequence Number (TSN) transmitted over the Uu interface [4]. In case is it decided that the TSN is included in the Mac-e protocol, it has to be forwarded over Iub/Iur to facilitate the SRNC re-ordering function. 

Because of the HARQ in E-DCH, the macro-diversity combining cannot be based on the CFN, as it is currently used for DCH. This is because a CFN would not un-ambiguously identify the sequencing of frames arriving from two or several Node Bs, since the content of the frames may have been subject to different number of HARQ transmissions.  Similarly to the frame structure for HS-DSCH [3], the CFN can therefore be omitted from the E-DCH frame structure. It shall then be possible to define an E-DCH frame structure that is independent of the TTI used. It has been agreed that E-DCH shall support both 2 ms and 10 ms TTI. The macro-diversity combining function can then be based on the same sequence numbering as the SRNC re-ordering function.

It is important that the Iub/Iur frame structure for E-DCH takes the possibility of reduced transmission delay with the 2 ms TTI into account.

Outer-loop power control: 
The input to the current outer loop power control of DCH is typically based on the residual BLER. However, with E-DCH the residual BLER visible to the SRNC (after the Node B HARQ) can in some cases be very low. In such cases, the outer-loop power control function may lack input to determine appropriate SIR target values. For E-DCH, it may therefore be necessary to introduce a field in the E-DCH frame structure, which indicates the number of HARQ transmission attempts used. This additional measurement should facilitate adequate outer-loop power control.   

3. Conclusion

Some E-DCH functions potentially affecting the Iub/Iur user plane protocol have been discussed. An updated Iub/Iur frame structure for E-DCH is proposed to be introduced in [3]. We ask RAN3 to cooperate and closely follow the development in RAN1 and RAN2, in order to include the necessary changes into [3] during the upcoming work on Enhanced Uplink. Functions that may have an impact on the Iub/Iur user-plane specification are e.g. the SRNC re-ordering function and outer-loop power control.

4. References

[1]
      3GPP TS 25.309 V0.21.0 (2004-06)

[2] 
      3GPP TS 25.435 V5.3.0

[3] 
      3GPP TS 25.427.V6.0.0

[4] 
      R2-041313, “E-DCH Multiplexing proposal”, Ericsson


















3GPP


