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1 Introduction

In RAN#51 meeting, Further Enhancements to CELL_FACH was approved. And it should be identified whether the gains justify the complexity for every sub-feature. Per-HARQ-process grants for 2ms TTI is one of the sub-feature for uplink improvement [1]. 
In this contribution, we will analyze the gains and complexity of Per-HARQ-process grants for 2ms TTI to decide whether this feature should be considered.
2 Discussion
2.1 History discussion of Per-HARQ-process
In RAN2#61 and RAN2#61bis meeting, it has been discussed whether per-HARQ-process should be applied in common E-DCH [2][3]. It has been agreed that:
· Non-scheduled transmission is not applied in common E-DCH.

· The Absolute Grant Scope is always set to “All HARQ process”.

· We only use one E-RNTI for E-DCH in CELL_FACH state.

· The inactive value is used for the resource release.

With the introduction of smart phones, the main use case is still sort of always-on applications in CELL_FACH state, hence the conclusion in Rel-8 is still valid now. 
2.2 Analyses of Per-HARQ-process

The sub-features “per-HARQ process activation/deactivation” and “TTI alignment” together facilitate the possibility to use all benefits which TDM scheduling brings e.g. improving data rate or interference avoidance [4]. 
However, it is uncertainty whether TDM in CELL_FACH state can improve data rate without reasonable simulation results. And it is also impossible for interference avoidance with only “per-HARQ process activation/deactivation”. So it is meaningless to discuss the benefits of Per-HARQ-process about improving data rate or interference avoidance.

Decoupled with TTI alignment, it is claimed that the benefits of Per-HARQ-process are to improve hardware utilization and network capacity [5] based on the assumption that the UL data packets can always be facilitated in one single TTI. However, it is hard to prove the benefits according to the following aspects. 

· hardware consumption

Firstly, the TB size will impact hardware consumption of the transmission. Large TB size means more hardware consumption. Given uplink transmission is facilitated in one single TTI, the Node B needs to assign large grant to support large TB size. The hardware consumption may not be less than transmission in multiple TTIs. So the benefit to minimize the hardware cost for the operator can not be always enjoyed.

Secondly, the simulation assumption indicates that the mean value of data packets in CELL_FACH state is 25Kbyte [6]. In most cases, it is impossible to transmit the UL data packets in one single TTI, especially the first data packets should be transmitted according to initial grants. Without the working assumption, the saving in hardware needs further consideration. 
· Network capacity
The claimed benefits of network capacity depend on the perfect scheduling rules in Node B. In real network, the activation/deactivation can not be so synchronized to the exact UE buffer load, when activation/deactivation depends on SI reporting which can only be reported in active HARQ process. That is to say, it is hard to achieve “active state” only when UE have data to transmit, and once there are no data left, the HARQ process would be de-activated. Without accurate scheduling, it is hard to improve network capacity and the benefits in network capacity need more evaluation.
· Transmission delay
With Per-HARQ-process operation, some HARQ processes for one UE may be activated while some HARQ processes for another UE will be disabled for uplink data transmission. This may introduce additional transmission delay for the deactivated UE, maybe the traffic is not very delay sensitive, but the uplink resource is reserved without using.
· Signature partition

Before sending activation/deactivation order, the Node B has to know whether the UE supports Per-HARQ-process. One possible solution to report UE’s capability is signature partition. The Node B can identify whether the UE supports Per-HARQ scheduling through the random access signatures. This will further split current limited signatures which will impact the blocking probability of Rel 8. 

· E-AGCH resource occupation
For ALL-HARQ-process, E-RGCH can complete most of the scheduling for CELL_FACH UE. In Per-HARQ-process, the activation/deactivation orders are always carried in the E-AGCH, which will occupy additional OVSF codes. 
Based on the analysis above, it can be seen that there is no real benefit to consider Per-HARQ-process in CELL_FACH state. So it is proposed that:
Proposal 1: The sub-feature “per-HARQ process activation/deactivation” should not be discussed in Release 11. 
3 Conclusion

In this contribution, we analyse the gains and complexity of Per-HARQ-process grants for 2ms TTI. It is proposed that

Proposal 1: The sub-feature “per-HARQ process activation/deactivation” should not be discussed in Release 11. 
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