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1
Introduction

For the 2ms TTI, a per-process scheduling is defined where each process can be scheduled on an individual basis through the relative grant and the absolute grant channels [1]. Compared to a per-UE scheduling, the additional flexibility that per-process scheduling offers comes at the cost of an 8 fold increase in downlink signalling and more complexity for both the network and the UE. In order make the 2ms TTI more attractive, the purpose of this contribution is to propose a simple per-process scheduling approach that reduces the signalling overhead to a level that is comparable to per-UE scheduling, alleviates implementation, while maintaining the flexibility to an adequate level.  

2
Minimum Requirements

At RAN2#45, agreements were reached regarding the handling of non-scheduled transmissions for the 2ms TTI [1]:

-
UTRAN can restrict a non-scheduled MAC-d flow to use a limited number of HARQ processes;

-
UTRAN can reserve some HARQ processes for non-scheduled transmission;

With these two mechanisms and the 2ms based signalling [2] [3], it is possible to achieve a large portion of what the per-process scheduling was originally intended for, but without the need for having a Scheduling Grant per process. An essential missing functionality is related to the minimum bit rate of the 2ms TTI. Because it is around 160 kbit/s [4], it is desirable to be capable of allocating only a subset of the 8 processes and possibly allows for time-domain multiplexing of uplink users.

Proposal: allow for process activation / deactivation on 2ms TTI.

3
Simple per Process Scheduling

As explained in the previous section, the agreements related to non-scheduled transmissions combined with a 2ms based signalling, achieve a large portion of what the per-process scheduling was originally intended for, but without using a Scheduling Grant per process, thus reducing the downlink signalling overhead significantly. Together with a process activation mechanism, it is believed that the downlink signalling overhead can be reduced to a level that is comparable to a per UE approach while maintaining the flexibility to a sufficient level.

As for the 10ms TTI, it is therefore proposed that one Scheduling Grant is maintained in both the UE and the RAN through AG/RG signalling. When a process is active, the value of the Scheduling Grant is taken into account in E-TFC selection. When a process is inactive, the UE is not allowed uplink transmissions. The following section discusses two alternatives related to the process activation mechanism.

Compared to a full per-process scheduling, the only thing that is not feasible with this simple approach is transmitting scheduled data at different rates on processes that do not support transmission of non-scheduled data. Plausibly, this is something that can be left out considering the cost of having it.

Proposal: same Scheduling Grant behaviour as for the 10ms TTI.

4
Process Activation Mechanism

There are two alternatives for the process activation mechanism depending on whether it needs to be very fast or not.

4.1
Layer 3 Mechanism

In RRC, a string of 8 bits could define which processes are active and which are not. Another solution would be to always include a process allocation for all MAC-d flows and not only for non-scheduled ones as it is currently proposed [5]. Both solution are simple and should not have much impact on downlink signalling overhead.

4.2
Layer 2 Mechanism

If a very fast activation mechanism were required, one bit of the E-AGCH channel could be used to:

-
Toggle between a regular E-AGCH (where the E-DPDCH/E-DPCCH power ratio is given) and one where an 8 bits process allocation pattern is signalled. That would require a minimum of 9 bits for the E-AGCH.

- 
Tell that the corresponding process should be activated or deactivated. “Corresponding” is told by the timing relationship between downlink and uplink.

5
Conclusion

This contribution has proposed a simple per-process scheduling for the 2ms TTI, where the signalling overhead is reduced to a level that is comparable to a per-UE approach, where only one scheduling grant is maintained as for the 10ms TTI and where a process activation mechanism is introduced to maintain flexibility to an adequate level.

In order to ensure the success of the 2ms TTI, it is proposed to agree on this scheme and discuss at which layer the process activation mechanism should be done. For that purpose, three draft CRs are provided for information in [6].
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