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1 Introduction
In last RAN2 meeting, the feasibility of introducing CS over HSPA has been discussed. It was concluded in order to support this feature, PDCP will be introduced into the CS domain to do the RAB sub-flow bundling, and de-jitter buffer is also needed to handle the jitter caused by HSPA transmission. The AMR rate control is used to improve the voice transmission and increase capacity, this document is to discuss the issue of rate control when CS over HSPA being introduced.
2 Discussion
2.1 Rate Control for DCH AMR voice
AMR rate control was introduced to allow RNC to control the AMR rates. There are several triggers of AMR rate control, which include transmission power by UE or Node B, Iub interface congestion, cell load congestion and coverage limitation etc. The UL AMR rate control is performed through Transport Format Combination Control message signalled from UTRAN to UE. The DL AMR rate control is performed through IuUP.  
There are several reasons to use AMR rate control. In a low capacity cell, due to relative low interferences, using high AMR rate will lead to better voice quality performance, while along with interference increasing, reduce the rate could gain better voice quality, which shown in figure 1 of AMR mode experiment results from TS26.975. On the other hand, different AMR modes require different transmission power, which varies about 2.5~3dB from the highest rate mode to the lowest. In the other word, the higher the AMR rate mode, the higher transmission power needed, and the lower number of users could be supported. As a result, the capacity could be enlarged by lowering down the AMR rate. Furthermore, coverage extension could also be achieved by reducing AMR rate could in the same transmission power level. 
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Figure1: Family of curves for Experiment 1a (Clean speech in Full Rate) [1]
In R6, a special Transport Format Combination Control message using TM mode i.e.SRB5 was defined for fast controlling the uplink AMR/AMR-WB rate.
2.2 Rate control for CS AMR over HSPA
It is foreseen that, the capacity could be boosted by deploying the AMR over HSPA. However, in order to further improve the performance, considering the different triggers of AMR rate control, it seems it is beneficial to introduce the rate control for CS over HSPA, especially in the macro cell to guarantee the coverage.
So far, it seems CS over HSPA does not have impacts on Iu interface, thus we think the DL AMR rate control could be achieved just as today. For UL rate control, since there is no DCH being used in this case, then the Transport Format Combination Control message for conveying the UL AMR rate control needs to be modified. There are several ways to fulfil the UL rate control, as analyze in blow.
· Explicit RRC signalling 
Since no DCH configured for Voice transmission in this case, the traditional Transport Format Combination Control message is not needed. However, the principle of three-bit TM Transport Format Combination Control message i.e. SRB5 could be re-used to simply indicate the changed AMR mode.  So that an explicit RRC signalling could be used to change the UL AMR rate by NW similar like today. However, the current SRB5 is in RLC TM mode, in order to map the RRC signalling into HSPA transmission, it needs to either modifying the SRB5 to RLC UM mode or define a new message for this functionality, which will introduce unnecessary complexity and overhead. 

· UL scheduling by Node B

Since the UL voice transmission is using E-DCH, an implicit mode change indication could also be achieved by changing the UL grant when scheduled transmission is applied. However, there are also some problems with this alternative. Firstly, since the AMR rate control is done in RNC and scheduling in done in Node B, an indication is needed in between them thus Iub interface needs to be changed. Secondly, the scheduling behaviour is also need to be changed by precisely mapping the UL grant and AMR mode, which need to be understood by both UE and network. Finally, non-scheduled transmission is foreseen better for Voice services, so it is not sure the performance if all uplink voice transmission using scheduled transmission.

· In-band indication in PDCP

Another alternative is to use in-band indication by PDCP PDU. One possible way is to define a special PDCP PDU for this indication. After analysis of PDCP header structure in [6], one-byte header might be needed for bundling AMR sub-flows and de-jitter handling. We see some reserved bits in the header due to the fact no extra indication of different PDCP PDU type for CS services needed. It is foreseen that it is possible and beneficial to use the reserved header bits as an in-band rate control indication. 
3 Conclusions 
In this paper, we describe the rate control in CS over DCH, and analyze the need for rate control in CS over HSPA. Several alternatives of implementing the rate control was also listed and evaluated. We would like RAN2 to discuss it and conclude the way forward.
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