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1 Introduction
It was felt in Rel-6 Ad Hoc that E-DCH timing should be carefully studied [1]. There were proposals to align E-DCH timing in previous RAN1 meetings [2][3]. This contribution also discusses this issue and we investigate the benefits of E-DCH timing alignment. We also attach a text proposal at the end for inclusion in TR 25.896.
2 Relationship between E-DCH timing and Scheduling
Rel-99 downlink DPCH can be transmitted in a 256 chip offset basis with respect to P-CCPCH frame timing. Uplink DPCCH timing has a fixed relationship with respect to downlink DPCH timing. A simple approach to define E-DCH TTI timing could be to have a fixed timing offset with respect to the uplink DPCCH frame timing. 
During E-DCH study, a common understanding is that Node B controlled scheduling can improve system capacity. The main target of Node B controlled scheduling is to try to fill the RoT threshold as far as possible. To achieve this target, Node B allocates different data rates to UEs according to its noise rise situation and scheduling-related information, e.g. data rate request, transmit power status of the UE, and amount of data in UE buffer. However, some problems might occur if similar asynchronous timing approach like Rel-99 DPCH is adopted also for E-DCH. This is illustrated in Figure 1 below.

[image: image1]
Figure 1: Asynchronous E-DCH timing

In Figure 1, we assume that only 2 UEs are active in the uplink and TTI is 2 ms. It can be seen that from tA to tB, the first part of UE2’s transmission is overlapping with the last part of UE1’s transmission. Node B scheduler may not be able to make an optimum scheduling decision to make the best use of RoT in this situation. Furthermore, implementation of the Node B scheduler may become too complicated.
If we can align the E-DCH TTI timing among different UEs, we could solve the abovementioned problems and improve scheduling efficiency. A possible approach would be to align E-DCH TTI timing with respect to the timing of a common downlink code channel, e.g., P-CCPCH or a new downlink code channel that may be introduced for E-DCH. Then, the E-DCH TTI transmission timing at UE can be set with respect to the uplink DPCCH timing in a similar way to HS-DPCCH. However, it should be evaluated how much gain can be achieved from E-DCH TTI timing alignment.
From E-DCH timing alignment point of view, code division multiplexing of E-DCH and DCH would be preferred, since it could easily set E-DCH TTI timing independent of uplink DPDCH. 
If the UE is in SHO, each active set Node B would have different downlink timing. Hence, it may be impossible to align a UE’s E-DCH timing to all the Node Bs in its active set. It is FFS how to define E-DCH TTI timing for UEs in SHO. 
3 Conclusion
In this document, we have discussed about possible alternatives for E-DCH timing. It is proposed to include the following text proposal into TR 25.896.
---------------- Start of Text Proposal for TR25.896 ---------------------------------- 
8.5

E-DCH timing
Rel-99 downlink DPCH can be transmitted in a 256 chip offset basis with respect to P-CCPCH frame timing. Uplink DPCCH timing has a fixed relationship with respect to downlink DPCH timing. A simple approach to define E-DCH TTI timing could be to have a fixed timing offset with respect to the uplink DPCCH frame timing. 
During E-DCH study, a common understanding is that Node B controlled scheduling can improve system capacity. The main target of Node B controlled scheduling is to try to fill the RoT threshold as far as possible. To achieve this target, Node B allocates different data rates to UEs according to its noise rise situation and scheduling-related information, e.g. data rate request, transmit power status of the UE, and amount of data in UE buffer. However, defining the fixed timing offset between E-DCH TTI and uplink DPCCH frame timing would cause unsynchronized overlapping of E-DCH TTIs from different UEs, which could result in inefficient uplink RoT utilization. 
A remedy to this problem could be to align E-DCH TTI timing at Node B to reduce the RoT variation during E-DCH TTI. This would have benefits of improved scheduling efficiency and easier implementation of Node B scheduler. A possible implementation approach would be to align E-DCH TTI timing with respect to the timing of a common downlink code channel, e.g., P-CCPCH or a new downlink code channel that may be introduced for E-DCH. Then, the E-DCH TTI transmission timing at UE can be set with respect to the uplink DPCCH timing in a similar way to HS-DPCCH. However, it should be evaluated how much gain can be achieved from E-DCH TTI timing alignment.
From E-DCH timing alignment point of view, code division multiplexing of E-DCH and DCH would be preferred, since it could easily set E-DCH TTI timing independent of uplink DPDCH. 
---------------- End of Text Proposal for TR25.896 ---------------------------------- 
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