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UL gating preamble
1 Introduction

This document aims at analysing further impacts of one option of the CPC scheme that have not yet been considered in RAN2.
2 Preambles in CPC
The DTX cycle of the UL gating concept, uses preambles in its DPCCH burst configuration. These preambles can be configured to be either short (2 slot) or long (15 slots) depending on the DTX cycle being operated. These are designed to allow a better UL transmit signal quality estimation on the Node B, and therefore minimise the effects of introducing gaps in the power control mechanism.

The short preamble is always transmitted whenever DPCCH is transmitted. The long preamble is only transmitted when there is a new E-DCH transmission.
3 Long preamble
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Figure 1 - Long preamble with 10ms TTI
Figure 1 shows an example of a UL Gating operation for 10ms E-DCH TTI with 20ms DTX Cycle 2, a DPCCH burst of 1 sub-frame and usage of the long preamble.

The E-DCH transmission process ensures the UE has sufficient time to perform all actions & decisions related E-DCH transmissions before the actual transmission starts. This is defined by the time interval between receiving the E-HICH and all possible E-RGCHs, and in Rel-6 this time was defined to a maximum of 5.33ms (shown in red in Figure 1). Note that this time requirement includes processing the grants, E-HICH, E-TFC Selection, ciphering, generating the RLC/MAC PDUs and L1 coding.
· However, the operation of the long preamble requires the UE to initiate the transmission of the long preamble 15 slots (10ms) prior to the actual transmission E-DCH.
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Figure 2 - Long preamble with 2ms TTI
In Figure 2, an example is shown of an UL gating configuration for 2ms E-DCH TTI with 20ms DTX Cycle 2, DPCCH burst of 1 sub-frame and long preamble. In Rel-6, the timing allowed for UE processing in 2ms E-DCH TTI operation is 3.4ms (shown in red in Figure 2).
The 2ms TTI operation suffers further challenges because it has a process activation/deactivation mechanism. If the UE makes the decision for transmission before the Rel-6 allocated time, the process activation/deactivation may not be taken into account.
The drawbacks are that the data maybe either further delayed, or the UE may make some incorrect decisions regarding the E-DCH transmissions – e.g. long preamble is transmitted for nothing, or grants not taken into account.

Both examples shown above demonstrate there are certain aspects of the long preamble that have not been fully analysed, namely the process for E-DCH transmission decision without receiving HARQ activation and Grant information as in Rel-6.
There is one simple workaround for these problems whilst maintaining the benefits of the preamble. All the details are RAN1 specific, but basically the workaround/simplification would work on the basis of using the already configurable burst length as a replacement for the preamble. If we assume the use of UL transmission restriction (UL DRX) with DTX Cycle 2, the DPCCH burst could be re-create the long preamble through the use of an offset between the start of the burst and the E-DCH transmission.
4 Short preamble
As already stated in section 2, the short preamble is not dependent on E-DCH transmission. Furthermore, it is not longer than the UE processing time as defined in Rel-6. Therefore, there is no further impact to the MAC E-DCH operation than the normal operation of the DTX Cycles with UL DRX.
5 Proposal
We would welcome feedback on this issue in RAN2 and would suggest not considering the long preamble as an option of CPC until a workaround is found.
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