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Introduction

This document discusses the merits and applicability of Header Removal (HR) and Unequal Error Protection (UEP)

when different radio channels are used. It concludes that UEP/HR can be both used when dedicated channels, while HR only is beneficial for HS-DSCH/E-DCH.

Applicability of HR 

HR eliminates the need to send the full RTP/UDP/IP headers over the air interface, and this benefit is enjoyed both by VoIP via DCH as well as VoIP via HSDPA/E-DCH. As for gains in efficiency, the benefits of HR surpasses those of RoHC, because even in the most highly compressed RoHC state there is the need to carry a one-byte O/R-0 header and also a one-byte RLC-UM header is needed.

Considering for instance an AMR 7.95kbps vocoder and the 3GPP restrictions for RTP handling of AMR, the RTP payload size will be 22 bytes (176 bits). The addition of one-byte O/R-0 and one-byte RLC UM header results in an overhead of 2/22 = ~10% in the case of DCH.  In the case of HS-DSCH or E-DCH, there is also a MAC-hs/MAC-e header that is added, which has variable size. Assuming one MAC-d PDU per MAC-hs/MAC-e PDU, the header size will be 21 bits for the MAC-hs PDU and 18 bits for the MAC-e PDU. In this case, the overhead from the O/R-0 and RLC-UM header will be ~8%. A loss of 8-10% in link efficiency may typically translate into larger losses in system capacity. Note for lower vocoder rates such as AMR 5.9kbps, the overhead grows to 11% - 13%.

This analysis allows concluding that the usage of HR is beneficial to both shared channels and dedicated channels.

Applicability of UEP
 A dedicated channel (DCH) has the ability to handle multiple RAB subflows via mapping onto multiple TrCHs. UEP is handled efficiently in this case. On the other hand, the current specification of HSDPA/E-DCH precludes the use of multiple HS-DSCH/E-DCH TrCHs to accommodate multiple RAB subflows. As such, the only mechanism that could be employed by

HSDPA/E-DCH would be to have the AMR packet split at a higher layer (such as the PDCP) and delivered on separate radio bearers to the MAC-hs/MAC-e. In this case, the different parts of the speech packet would be treated as separate MAC-d flows, and each piece would need to be sent in a separate MAC-hs/MAC-e PDU. Intelligent timing management in terms of scheduling the various pieces of the AMR frame as well as intelligent reassembly at the peer PDCP would be required. In addition, as each MAC-hs/MAC-e PDU adds 21/18 bits of header, and the class A/B bits have sizes of 84/75 bits respectively

for an AMR 7.95kbps vocoder, the fraction of overhead introduced is ~25-30%, which is unacceptable. The overhead would be even larger for lower vocoder rates such as AMR 5.9kbps/4.75kbps. Unless handling of multiple HS-DSCH/E-DCH transport channels becomes possible in the standard, UEP does not offer a benefit for HSDPA/E-DCH.

Conclusions

From the discussion above it is recommended that the solutions studied in this TR, in order to apply to different types of channels, shall enable HR independently from UEP.

Also, the following additions to the TR are proposed.

First proposed Proposed Text:

5.x Applicability of UEP
 A dedicated channel (DCH) has the ability to handle multiple RAB subflows via mapping onto multiple TrCHs. UEP is handled efficiently in this case. On the other hand, the current specification of HSDPA/E-DCH precludes the use of multiple HS-DSCH/E-DCH TrCHs to accommodate multiple RAB subflows. As such, the only mechanism that could be employed by

HSDPA/E-DCH would be to have the AMR packet split at a higher layer (such as the PDCP) and delivered on separate radio bearers to the MAC-hs/MAC-e. In this case, the different parts of the speech packet would be treated as separate MAC-d flows, and each piece would need to be sent in a separate MAC-hs/MAC-e PDU. Intelligent timing management in terms of scheduling the various pieces of the AMR frame as well as intelligent reassembly at the peer PDCP would be required. In addition, as each MAC-hs/MAC-e PDU adds 21/18 bits of header, and the class A/B bits have sizes of 84/75 bits respectively

for an AMR 7.95kbps vocoder, the fraction of overhead introduced is ~25-30%, which is unacceptable. The overhead would be even larger for lower vocoder rates such as AMR 5.9kbps/4.75kbps. Unless handling of multiple HS-DSCH/E-DCH transport channels becomes possible in the standard, UEP does not offer a benefit for HSDPA/E-DCH.

Second proposed Proposed Text:

6.x Applicability of HR 
HR eliminates the need to send the full RTP/UDP/IP headers over the air interface, and this benefit is enjoyed both by VoIP via DCH as well as VoIP via HSDPA/E-DCH. As for gains in efficiency, the benefits of HR surpasses those of RoHC, because even in the most highly compressed RoHC state there is the need to carry a one-byte O/R-0 header and also a one-byte RLC-UM header is needed.

Considering for instance an AMR 7.95kbps vocoder and the 3GPP restrictions for RTP handling of AMR, the RTP payload size will be 22 bytes (176 bits). The addition of one-byte O/R-0 and one-byte RLC UM header results in an overhead of 2/22 = ~10% in the case of DCH.  In the case of HS-DSCH or E-DCH, there is also a MAC-hs/MAC-e header that is added, which has variable size. Assuming one MAC-d PDU per MAC-hs/MAC-e PDU, the header size will be 21 bits for the MAC-hs PDU and 18 bits for the MAC-e PDU. In this case, the overhead from the O/R-0 and RLC-UM header will be ~8%. A loss of 8-10% in link efficiency may typically translate into larger losses in system capacity. Note for lower vocoder rates such as AMR 5.9kbps, the overhead grows to 11% - 13%.

This analysis allows concluding that the usage of HR is beneficial to both shared channels and dedicated channels. Since UEP is not beneficial for Shared channels but HR is beneficial for Shared channels, the HR solution shall enable HR to operate independently from UEP.
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