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1
Introduction

One of the uplink improvements under the Further Enhancement to CELL_FACH is the per-HARQ-process grants for 2ms TTI.  Similar to the per-HARQ-process grant in CELL_DCH, this sub-feature allows the network to disable some HARQ-processes for UEs in CELL_FACH.  This feature has also been proposed to use together with the TTI alignment sub-feature to enable TDM operation for CELL_FACH and CELL_DCH UEs [2].  This further discusses the standalone per-HARQ-process grant sub-feature.
2
Discussion
In CELL_DCH, the HARQ processes that are enabled/disabled are signalled to the UE via the IE “2ms scheduled transmission grant HARQ process allocation” in a RRC message (e.g. RB Reconfiguration message).  The IE contains an 8 bit bitmap indicating the HARQ processes that are enabled or disabled.  
The HARQ processes can further be managed by the NB via the E-AGCH channel using the “Absolute Grant Scope” field in the E-AGCH as follows:

· Absolute Grant Scope = 0 ( “All HARQ processes”) ( all the HARQ processes is set to the grant value signalled in the E-AGCH

· Absolute Grant Scope = 1 (“Per HARQ process”) ( the grant value signalled in the E-AGCH is only applicable to the current HARQ process.
Thus, by setting the Absolute Grant Scope = 1, the NB is able to impose a specific HARQ process pattern by sending the E-AGCHs corresponding to the targeted HARQ processes.  Per-HARQ-process grant gives the scheduler another dimension (i.e. TDM) to manage its resources in CELL_DCH.

For per-HARQ-process in CELL-FACH, it was proposed in [3] to reuse the “Absolute Grant Scope” in the E-AGCH to manage the HARQ processes, i.e. the HARQ process can be changed one at a time (or set all HARQ processes to the same value).  Some of the benefits of per-HARQ-process grant listed in [2] assume that TTI-alignment between CELL_FACH and CELL_DCH is available.  An example benefit quoted in [2] is scheduling CELL_FACH and CELL_DCH UEs in different HARQ-processes, where different RoT targets can be achieved for different HARQ processes.  
The benefit of a per-HARQ-process grant feature in CELL_FACH depends on the NB scheduler to utilise this additional dimension to manage its resource.  For example each HARQ process can be viewed as a resource and the scheduler can multiplex up to 8 UEs in one common resource thereby increasing the number of active UE by up to a factor of 8.  However, unlike CELL_DCH, the UEs are not TTI aligned and such a gain is difficult to achieve.  In addition to having TTI alignment we also need to consider another the difference between UE in CELL_DCH and CELL_FACH.
In CELL_DCH, the UE uses a dedicated resource and provides measurement reports to the network.  Therefore it is easy for the scheduler to gradually manage the HARQ-processes using the E-AGCH by changing one HARQ-process at a time.

In CELL_FACH, the UE uses a pool of common resource and does not provide any measurement reports to the network.  The traffic is also expected to be bursty.  It is therefore possible that a UE “suddenly” appear in the cell edge and as noted in [4], a UE without sufficient HARQ processes may require higher transmit power to meet a certain data rate of a specific service thereby affecting the coverage cell edge UEs.  The use of E-AGCH to change the HARQ-process may result in excessive E-AGCH usage [4] and may not be fast enough to change the UE to a desired HARQ-process pattern.  Hence, a faster and more efficient method of managing the HARQ-process would benefit the NB scheduler in CELL_FACH in utilising these sub-features (per-HARQ process grant & TTI alignment).  That is, a method should be available at the NB to change the HARQ-process grant from one pattern to another in one TTI.
Proposal 1: Per-HARQ process grant sub-feature should be combined with TTI alignment.
Proposal 2: If a TDM method (per-HARQ process grant & TTI alignment) is introduced, an efficient method to manage the HARQ-process should also be introduced
3
Conclusion
In this contribution, we discuss the per-HARQ-process grant sub-feature for CELL_FACH.  The following are proposed:
Proposal 1: Per-HARQ process grant sub-feature should be combined with TTI alignment.
Proposal 2: If a TDM method (per-HARQ process grant & TTI alignment) is introduced, an efficient method to manage the HARQ-process should also be introduced
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