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1
Introduction

In [1], the simulations indicate that the uplink and downlink VoIP capacity in a Rel. 6 compliant WCDMA HSPA network may be approximately equal. By that statement, it is not said that uplink improvements like UL DPCCH gating are not needed; on the contrary identified capacity improvements for the uplink should encourage the 3GPP community to seek for additional downlink capacity improvements. 

In [2], the UL DPCCH gating concept is described. In [2] and [3], system level simulation indicates a possibility to significantly improve uplink VoIP capacity, in the order of 50% or more. This document presents a discussion and theoretical calculations on downlink VoIP capacity improvements that may be achievable when introducing gated F-DPCH in combination with the UL DPCCH gating.

2
Gated F-DPCH 
In sub-clause 4.2.2.2 in [2], the F-DPCH performance is discussed. It is identified that the closed loop power control operation is slower since the TPC commands are not transmitted in all UL slots. Therefore, the F-DPCH power is kept constant during UL DPCCH transmission gaps. 

It is also quite likely that the lack of transmitted pilot bits in the UL DPCCH transmission gaps (maybe in combination with reduced CQI reporting interval) makes it hard for the Node B to estimate the suitable uplink power setting for the UE in the UL DPCCH transmission gaps.  Therefore it is here proposed that instead of transmitting TPC commands on F-DPCH indicating e.g. a constant power setting for the uplink during the UL DPCCH transmission gaps, the F-DPCH should also be gated during the UL DPCCH transmission gaps. 
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Figure 1  Example with gated DPCCH and gated F-DPCH
3
VoIP capacity gain
In the simulations in [1], the power overhead caused by the F-DPCH was 16% of the Node B power budget when serving at the VoIP capacity limit.
By applying a gating scheme on the F-DPCH the power overhead of the F-DPCH can be reduced. The power overhead reduction and thus the VoIP capacity increase will be a function of the UL DPCCH activity pattern used since it is proposed that the F-DPCH is gated only in UL DPCCH transmission gaps.

To estimate the possible DL VoIP capacity gain a theoretical calculation was performed. The theoretical calculation used the following assumptions: 

· Interference from other cells = 0.80
· Orthogonality = 0.66
· Code multiplex = up to 4

· Power of synchronization channel =  0.2W

· Total common channel powers (CPICH, BCH, etc) = 3.8W

· Power of HS-SCCH = 0.8W per channel
· Max base station power = 20W
· Delay threshold = 100ms
· Mean power of F-DPCH (w/o gating) = 0.046 W/user
· Channel model: 3GPP Typical Urban 3 km/h
· AMR 12.2 kbps encapsulated in IP/UDP/RTP with ROHC enabled

· Voice activity = 50%
· Round-robin scheduler
· F-DPCH sent when there is uplink transmission of voice packets and when the DPCCH is transmitted according to the UL DPCCH (gating) activity pattern. The UL DPCCH (gating) activity patterns used transmitted DPCCH every 2nd, 4th, 6th, 8th, 10th, 12th, 14th and 16th TTI, thus creating DPCCH “gaps” of 1, 3, 5, 7, 9, 11, 13 and 15 TTIs, respectively.
The result of the calculations is presented in Figure 2. From the calculations it seems like it is possible to gain slightly above 10% DL VoIP Capacity when having a DPCCH activity pattern that introduces UL DPCCH transmission gaps of 7 or more TTIs between the UL DPCCH transmissions.
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Figure 2  DL VoIP capacity gain with F-DPCH gating as a function of the UL DPCCH transmission gap length
4
Conclusions

When applying UL DPCCH gating, the VoIP capacity of the system will most likely be limited by the DL VoIP capacity. Therefore, in general means to increase the DL VoIP capacity should be investigated and in particular the possibility of having a gated F-DPCH should be investigated. The calculations described in this document indicate a potential of roughly 10% DL VoIP capacity increase when F-DPCH gating is applied.
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