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1 Introduction
In last RAN2 meeting, the need of rate control for CS over HSPA has been firstly discussed in the group, some companies questioned the benefits of introducing rate control in case of using CS over HSPA. In this document we further analyze the benefit of using UL rate control for CS over HSPA and list several possible ways to implement.
2 Discussion
2.1 Needs of UL rate control in CS over HSPA
In previous meeting, we discuss the need of rate control for CS over HSPA; the reason is similar like legacy CS AMR over DCH. UTRAN (RNC) could adjust the UL AMR rate according to reported UE transmission power,

Table one show PDU size for legacy CS AMR over DCH, VoIP over E-DCH and CS AMR over HSPA, here 10ms TTI E-DCH Transport Block size table 0 and 2ms TTI E-DCH Transport Block Size Table 0 are assumed to be used for E-TFC selection. From the table, there are 9 levels E-TFCI changes when the AMR codec rate varies from 12.2 to 7.95 and from 7.95 to 4.75. 
	AMR Codec Rate
	CS AMR over DCH
	VoIP
	CS AMR over HSPA

	
	MAC-d PDU (bits)
	MAC-d PDU (bits)
	MAC-e PDU (bits)
	MAC-d PDU (bits)
	MAC-e PDU (bits)

	
	
	
	10ms TTI
	2ms TTI
	
	10ms TTI
	2ms TTI

	4.75k
	95
	144
	166
	166
	112
	130
	133

	7.95k
	159
	208
	229
	230
	176
	195
	199

	12.2k
	244
	288
	317
	307
	264
	293
	286


Table 1 PDU sizes of different voice transmissions
According to evaluation, the differences of Ec/No between 12.2k and 7.95k would be 1.5dB. If we compare 12.2K and 4.75k rate, the Ec/No will vary from about 3dB, which will have nearly 80% gain on the system capacity in theory. Due to the non-scheduled transmission would be used for CS over E-DCH, it is hard to adjust the rate by scheduling in eNB. So we believe the UL rate control is useful to increase the system capacity from network point of view. Different from VoIP, RNC clearly get the AMR mode for CS, it could adjust the UE AMR mode due to its reported UL power in the measurement report message, which is similar like CS over DCH. And there is no change to UE. Due to UL rate control for CS over DCH is using transport format combination control message and simplified SRB5 for UL rate control, which are transmitted over DCH. Some modifications are needed on the rate control signalling from RNC to UE. Figure 1 show the signalling flow of such UL rate control procedure:
Inter-working between UMTS & LTE 

[image: image1]
Figure 1 Rate control procedure
2.2 Rate control signalling
As presented and discussed in the last meeting, there are several possible approaches to convey the rate change command form UTRAN to UE.
· Using dedicated RRC message similar like Transport Format Combination Control message
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 network 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.

· Using Transport Channel Reconfiguration 
As discussed in previous meeting, another possible way is using Transport Channel Reconfiguration to modify the UL non-scheduled transmission grant. Compare to alternative one, this will cost more signalling overhead.
· In-band indication in PDCP

The third alternative is to use in-band indication by PDCP PDU. Since the AMR voice is always bi-directional, the DL PDCP PDU in-band indication could be used to indicate the UL rate change. Figure 2 shows the header structure of the rate control PDCP PDU, in which the same format as AMR data PDU that 3-bits PDU type to indicate it is an AMR rate control PDU, then 5-bits indicates the rate the network command UE change to. The overhead of this alternative compared to using TFC control message should be the same.
	PDU type
	AMR rate control ind.


Figure 2 
3 Conclusions 
In this paper, we further analyze the needs and possible way of doing rate control for CS over HSPA. If RAN2 concluded the need of rate control and implement way, Huawei is happy to provide the related CR.
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