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1 Introduction
In Tallinn and Seoul we have presented results [4, 5] that showed that there is a potential for capacity improvement of uplink VoIP by reducing the burstiness of the noise rise under non-scheduled 2-ms operation. In this contribution we present possible signaling between the Node-B and the UE that can be used to that purpose and analyze their system impact. As we will show the downlink overhead caused by the signaling is low. Therefore we propose that these mechanisms or similar be introduced to reduce the burstiness of uplink interference.
2 Proposed Mechanism

We propose to define a new Node-B-based signaling mechanism in the downlink that can signal to the UE the allowed HARQ processes for non-scheduled transmissions with the 2 ms TTI. This signaling will typically be used for VoIP operation, although it may also be beneficial for other applications.
The easiest implementation of this signaling is to extend the functionality of the E-AGCH by defining an additional interpretation of its information bits. Different possibilities exist to allow the UE to correctly interpret the information and are FFS:

· Time-multiplexing with existing E-AGCH, utilizing an additional E-RNTI for the non-scheduled transmissions

· Utilizing a different spreading code for the E-AGCH controlling non-scheduled transmissions

Changes to physical layer processing of the E-AGCH can be avoided if the number of information bits transmitted in a single TTI is kept the same as (or lower than) the current E-AGCH definition. With the current E-AGCH definition there are 6 information bits (5 for the absolute grant value and 1 for the absolute grant scope). The following interpretations are therefore possible without requiring additional bits: 
· A command indicates a switch of allowed HARQ process from one HARQ process to another and each process is identified by 3 bits. A total of 6 bits will be required.
· A command could also allow or disallow a single HARQ process and the concerned process is implicitly signaled by the transmission time (e.g. frame and sub-frame) of the signaling epoch.
· A combination of the above (e.g. the process to disallow is implicitly signaled by transmission time and the process to allow is identified by 3 bits).
The probability of decoding error on the E-AGCH can be assumed to be low. In case an error occurs, the base station can readily detect that the UE missed the command by observing new MAC-e transmissions on the disallowed process, and correct the situation by sending a new command.
3 Analysis Results
In this section we present simulation results for the uplink capacity of VoIP for different amount of signaling.

1) Static allocation (baseline):

· The allowed HARQ processes of each UE are selected at the beginning of the simulation and set in a way to equalize the average load over TTIs. No update is done.

2) Dynamic allocation:
· Every n TTIs (n = {8, 16, 32}), the base station estimates the potential interference on each TTI based on the currently allowed HARQ processes of each UE and the activity of each UE. 

· The base station may send one command to modify up to one (1) allowed HARQ process for up to one (1) UE if it predicts that this would equalize the load over TTIs. This command disallows the use of a HARQ process and allows the use of a new HARQ process. The number of allowed HARQ processes is maintained to 3 throughout the simulation.
· The delay between the transmission of the command and the time it is interpreted by the UE is assumed to be 3 TTIs.

· Once the command is interpreted by the UE, the UE may start utilizing the newly allowed HARQ process immediately and can complete retransmissions of an on-going MAC-e transmission on the disallowed HARQ process.

Assuming that one command to modify one HARQ process takes 2 ms on the E-AGCH using one of the encoding possibilities described in the previous section, the signaling overhead of the dynamic allocation would be limited to 12.5%, 6.25% and 3.125% of a single 2-ms E-AGCH for n = 8, 16 and 32 respectively.
Performance results for the RoT overshoot for the static case and dynamic cases for the signaling intervals above are indicated on the Figure below. It can be seen that significant gains are achieved even with a low amount of signaling overhead (3% of E-AGCH). 
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4 Conclusions
We propose a new Node B-based signaling mechanism to improve UL capacity with non-scheduled transmissions. The impact of this new signaling on the specifications is small. Simulation results showed a significant performance improvement for a very modest increase of signaling overhead.
5 References
[1] R2-061462, Scope of Future FDD HSPA Evolution, Motorola

[2] TR 25.903, v1.1.0

[3] R2-060569, VoIP Reference Configurations, Nokia

[4] R1-062158, VoIP Performance Enhancements beyond CPC, InterDigital

[5] R1-026666, Further Results on VoIP Enhancements for HSPA Evolution, InterDigital

6 Appendix

6.1 Simulation Methodology
This is a dynamic simulation along the following principles:

· We pre-generate a process of SDU arrivals (VoIP or SID packets) based on the exponential voice traffic model for each user with 3sec average. 

· A TTI is available for transmission of arriving packets if it is allocated and if not used for re-transmission of previous SDU’s
· Allocation is done by RNC for semi-static and by Node-B for dynamic allocations 
· CPC is accounted for by essentially looking, at each TTI, on what has been transmitted before and applying gating as necessary according to the conditions stated in R1-062395, section 4.1. 

· UE_DTX_cycle_1 = 4 TTIs, 

· UE_DTX_cycle_2 = 8 TTIs, 

· inactivity_ threshold-for_DTX_cycle_2 = 4 TTIs, 

· UE_DTX_preamble_length_1 = 0 slots,

· UE_DTX_preamble_length_2 = 3 slots and 

· UE_DTX-post-amble = 0 slots.

6.2 Simulation assumptions

	Parameter
	Value

	Channel model
	Vehicular A 

	HARQ error rate
	70% 

	Voice activity factor
	50%

	Soft/softer handover gain
	3 dB

	% of UEs in Soft/softer handover
	28%

	UL load from PRACH
	None

	Intercell-to-intracell interference ratio
	55%

	HS-DPCCH
	Not modeled 

	Uplink DPCCH SNR target
	-24dB  

	E-DPCCH/ DPCCH
	 (8/15)2

	E-DPDCH / DPCCH  (for VoIP)
	 (30/15)2

	E-DPDCH / DPCCH  (for SID)
	 (19/15)2








