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1 Introduction
A study item on Synchronized E-DCH has been approved ‎[1].
In our contribution ‎[2] we presented our initial view that TTI level uplink synchronisation with an accuracy of 256 chips or possibly finer for high uplink data rate users seems to be a promising approach for E-DCH, and that the additional gain of chip-aligned code sharing over TTI level uplink synchronisation is expected to be rather small, especially compared to the impact on the specification of uplink code allocation.

The system performance evaluation results in ‎[3]and ‎[4] have confirmed this view.

This contribution outlines the requirements for E-DCH TDM support.

2 Discussion
2.1 Timing adjustments
In order to avoid overlapping transmission instances for high data rate users, at least a relatively coarse time alignment on a TTI level is necessary. This can be done by setting the value of τF-DPCH for a high rate UE such that the TTIs of high rate users are aligned. The NodeB can track deviations in uplink timing in a similar way as with USTS, and the NodeB can ask the RNC to control the F-DPCH slot format and the value of τF-DPCH in steps of 256 chips, which then results in an adjustment of the corresponding uplink timing for E-DCH. In addition, the NodeB could adjust the E-DCH transmission timing on a chip level.

As a result, it is possible for the NodeB scheduler of the serving cell to time multiplex high data rate users, which is especially attractive for several reasons. First, scheduling users one at a time allows for higher system throughput, as the sum of the user rates can be larger when users are orthogonal. Second, TDM scheduling facilitates advanced NodeB receiver structures with the possibility for interference cancellation of the high data rate users for the medium and low data rate users. This would improve e.g. the VoIP capacity in the presence of high data rate E-DCH users in a cell.

The adjustments of the DL timing described above can serve as a coarse initial UL timing adjustment. Note that this coarse adjustment can also be made for legacy UEs, which is welcome since already Rel-6 and Rel-7 introduces high rates in uplink.

⇒
Use new Iub/Iur signaling of the desired DL timing adjustment from serving NodeB to SRNC to achieve a coarse UL timing adjustment for Rel-6 UEs and later.
For Rel-8 UEs, even finer NodeB-controlled UL timing adjustments should be possible, e.g. through UL timing adjustment commands via a new type of HS-SCCH orders.
⇒
Use a new HS-SCCH order type for UL timing adjustment commands to achieve a fine UL timing adjustment for Rel-8 UEs and later in addition to the coarse adjustment.
Since the required accuracy is quite low – in the order of several chips rather than sub-chip accuracy – the additional control signaling overhead from these UL timing adjustments can be considered moderate.

2.2 Scheduling grants
Once the users have been time aligned, HARQ process specific grants (available for the 2 ms E-DCH TTI since Rel-6) can be used to obtain the desired TDM operation by ensuring that the different users transmit in different HARQ processes.

Although not seen as absolutely necessary for supporting TDM operation, some enhancements related to the scheduling grant signaling may be beneficial, e.g. more efficient reassignment of a HARQ process specific grant or other grant from one user to another, HARQ process specific grants for 10 ms E-DCH TTI, or other forms of periodic grants (which could also be useful for VoIP traffic). The impact on HARQ retransmissions and non-serving RGs should be considered if/when changes to the grant signaling are introduced.
3 Conclusion
It is proposed to capture the contents of this contribution in TR 25.823.
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