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Introduction
In RAN2#55 meeting it was shown in [1] that for VoIP over E-DCH there can arise problems with excessive RoT variance if non scheduled transmission over 2 ms TTI is used.

This is mainly caused by the fact, that 2 ms processes once reserved for a UE for non-scheduled transmissions by RRC cannot easily be rearranged in case:

· The number of UEs configured for the processes becomes significantly unequally distributed

· The activity of UEs configured for a certain processes changes significantly

Nevertheless the 2ms TTI is important for VoIP because of the delay improvement due to the possibility of fast retransmissions.
Currently the process reservation mechanism for non scheduled traffic offers the possibility to group UEs to different groups of processes. The grouping of a fraction of UEs in a cell to certain process in the cell breaks the advantage of statistical multiplexing of a large number of UEs in cell.

The target of a possible solution is to keep the variance of the RoT caused by the non scheduled traffic below a certain level for all time instants.
Currently the process assignment is done by RRC, a mechanism which is well suited for performing the grouping on UEs entering a cell, but very bad suited on dynamic changes. Dynamic RRC signalling would cause extensive overhead and also the instantaneous information about RoT for a special process is not available in the SRNC. Even if this was possible due to an extension of the IuB/Iur protocol, the delay introduced by the signalling chain would be too large for an efficient control. 

A second way could be to use scheduled transmissions for VoIP. The current mechanisms for scheduled transmissions allow L1 switching of processes by process activation/deactivation. However fast control of a couple of processes for a higher number of UEs would results in a very high signalling effort.
In our understanding the further studies of improvements of VoIP scheduling fits nicely to the objectives of HSPA evolution beyond REL-7 (FDD) [2] especially to points 1, 3, 4, 5 and also to the constraints (a - f) and requirements for UTRAN (a – e ). Requirement (f) for UTRAN regarding changes to the terminal may still be met by keeping the impact low.
Possible Enhancements
Potential Improvements may be split into 2 main categories:
· Tight control of transmission time instant by dynamic signalling, e.g. enhanced L1 signalling
· Loose control of transmission time instant without dynamic signalling .e.g. a rule in the UE
 “With dynamic signalling” means, that process allocation is dynamically adapted according to dynamically changing RoT requirements using either L2 or L1 control. 
Accordingly “without dynamic signalling” means that the adaptation is achieved by certain rules without signalling. 
Signalling at the setup or reconfiguration is not taken into account here, but may also need some additions.
Examples for both categories are given below:

Loose control of transmission instant without dynamic signalling
A way to keep the variance of the non-scheduled RoT below a certain level could be e.g. to randomize the time instants of transmission while keeping the possible number of transmissions static. This mechanism would make all processes within a frame and also all UEs within a cell again take part on a common statistical multiplexing. A random sequence could be initialized when the UE is assigned to a serving NodeB.
Tight control of transmission timing by dynamic switching of process groups
While currently scheduled traffic can be controlled by enabling/disabling processes for scheduled transmission via L1 signalling, this mechanism would require a lot of signalling for actively switching (deactivation + subsequent activation) of a couple of processes for a number of UEs. . However enhancements to this mechanisms e.g. switching of groups of processes could still offer efficient improvements based on the existing L1 signalling channels by keeping the added complexity low.
Conclusion

In our understanding UL improvements are necessary to fulfil the objectives of HSPA evolution. Based on the examples above we propose to add the text below into the TR:

9.x UL Enhancements

9.x.1 Enhancement for RoT control for VoIP
HSPA Evolution is targeting higher bit rates and lower delays. However UL RoT control for VoIP over E-DCH 2ms TTI is currently not suitable for support of exhaustive spectral efficient usage due to non efficient RoT control.
The problem stems from that legacy E-DCH only offers RRC based control of non scheduled traffic by RRC based process reservation mechanism respectively that multiple process deactivation/activation switching for scheduled traffic requires rather extensive L1 signalling.
There are two options for enhancement for improved control of transmission time instants:
· -
Tight control of transmission time instant by dynamic signalling, e.g. enhanced L1 signalling
-
Loose control of transmission time instant without dynamic signalling .e.g. a rule in the UE
Both options may utilize enhanced RRC signalling for setup or reconfiguration.
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