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1 Introduction
Concerning the E-DCH timing for CELL_FACH state in FDD, the conclusion from the last RAN1 meeting in Jeju was such that:
· E-DCH timing: E-DCH starts at fixed time offset relative to F-DPCH frame timing (same as regular E-DCH)

· This can be defined as a quantized time offset relative to the last used PRACH access slot 
As a further progress based on the above conclusion, this document discusses another timing aspect in terms of RoT (Rise over Thermal) control.  The discussion point is that by means of enabling the initial E-DCH transmission timing to be positioned after the point acquiring the enough time budget for the RoT control, Node B can manage the RoT efficiently.
2 Discussion
Two kinds of E-DCH transmission timing are discussed such as option 1 and option 2.
Option 1 (illustrated in figure 1): To retain current RACH time relation with reserving RoT for RACH message
1. The preamble-to-preamble distance τp-p and the preamble-to-AI distance τp-a remain the same as the time relation in current R99 PRACH procedure. In addition, take the same time relation of the preamble-to-message distance τp-m as well, which means E-DCH transmission timing is relatively defined from the last used PRACH access slot and set to the same value as in current R99 PRACH procedure. The value of τp-a is 7680 or 12800 chips (2 or 3.335 ms). In case of τp-m, it is 3 or 4 access slots (4 or 5.336 ms). [1]
2. In order to keep the total amount of RoT under the control of the Node B, the Node B may reserve the RoT expected from the RACH messages at the point of t4 even before the transmission of RACH messages (t1 - t4). This is because the Node B does not have the means in advance, i.e. during the time period t1 - t4, to control the overall RoT in conjunction with the RoT from the RACH messages at the moment of t4. Furthermore, the current time difference of R99 τp-m and τp-a is 2 ms (t3 - t4), which may not be enough for the Node B to control the RoT from other UEs’ E-DCH transmission at the moment of t4. For example, in case of 2ms E-DCH TTI, the required UE processing time to transmit regular E-DPDCH/E-DPCCH after the reception of E-RGCH is about 4 - 6 ms. In other words, without this RoT reservation, either the total amount of RoT after the point t4 would overflow the maximum target RoT or the RACH messages at the point t4 cannot be scheduled due to the lack of available RoT.
3. After the point t4, E-DCH transmission is initiated and contributes RoT scheduled by AICH.
4. The RoT contributed by other UEs’ voice traffic, other UEs’ regular E-DCH traffic, inter-cell interference, and so on is independent from the transmission of RACH messages (t1 - t5), e.g. shown as constant in figure 1 .
5. As a consequence, option 1 causes the waste of RoT as much as the reserved RoT which might otherwise be allocated for the other UEs. Or rather the E-DCH transmission timing for the RACH messages could be lagged behind until the RoT for the E-DCH transmission is available.
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Figure 1: Illustration of E-DCH transmission timing and RoT (Option 1)
Option 2 (illustrated in figure 2): To adjust current RACH time relation without reserving RoT for RACH message
1. The preamble-to-preamble distance τp-p and the preamble-to-AI distance τp-a remain the same as the time relation in current R99 PRACH procedure.

2. The preamble-to-message distance τp-m' for option 2 is adjusted such as;
τp-m' = τp-a + τg-m,
where τp-a is kept unchanged from R99 PRACH procedure and τg-m is the time distance between other UEs’ E-DCH scheduling grant and  its corresponding E-DCH transmission.
Contrary to the case of option 1, the adjusted preamble-to-message distance enables the Node B to acquire the enough time budget to reduce the amount of RoT from other UEs’ regular E-DCH transmission as much as the amount scheduled for the RACH messages on E-DCH. Therefore, the Node B scheduler can govern the total amount of RoT below the maximum target RoT even at the moment of transmission of RACH messages at the cost of potential latency. In this way, before the transmission of RACH messages, the Node B can fully utilise the total available RoT for the other UEs (t1 - t4), which differs from the case of option 1.
3. After the point t4, E-DCH transmission is initiated and contributes RoT scheduled by AICH.

4. During the transmission period of RACH messages (t4 - t5), the RoT contributed by other UEs’ regular E-DCH is adjusted by the Node B so that the total amount of RoT can be contained without excess over the maximum target RoT. 
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Figure 2: Illustration of E-DCH transmission timing and RoT (Option 2)
3 Conclusion
As discussed in section 2, the adjusted time relation of option 2 could avoid the waste of RoT which depends on the initial E-DCH transport format. Rather the overall latency with respect to the E-DCH TTI length needs for further investigation. Therefore, we suggest taking this aspect into account for the E-DCH transmission timing of CELL_FACH state.
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