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1. Introduction 
At RAN1 #52bis, we proposed a solution for the downlink transmission for VoIP in [1] which involves the following components:
· The modulation used is restricted to QPSK. 
· The set of transport block sizes and the number of HS-PDSCH codes used for each transport block size is informed to UE via RRC signaling.
· The HS-PDSCH CRC is 24-bit long and is UE specific.

· The UE is assigned HS-PDSCH timeslots and OVSF codes via RRC signaling.  In addition to monitoring the HS-SCCH, the UE monitors these codes and performs a blind decoding every TTI.  
· Node B may decide to transmit downlink data on the pre-assigned OVSF codes without HS-SCCH, or on other OVSF codes with an HS-SCCH indicating resource information first.

· All the retransmissions are sent with an HS-SCCH which signals the timeslot and channelization-code information, TB Size, HARQ combining information.
· UE uses ACK-only feedbacks when decoding transmissions without HS-SCCH, and ACK/NACK feedbacks when decoding transmissions with HS-SCCH.
· The redundancy version is pre-defined.
In order to evaluate the capacity of this solution, we’d like to give the simulation result in this contribution. Based on the result, some suggestions are given at the end.
2. Simulation Result
Only one retransmission allowed:
	   User number

Result
	4users/resouce Block
	5users/resouce Block
	6users/resouce Block
	7users/resouce Block

	Outage
	6.5%
	12.3%
	31.5%
	65.4%

	SCCH overhead
	0.480
	0.655
	0.644
	0.480

	Vacancy of HS-PDSCH resource
	53.7%
	24.6%
	10.4%
	3.1%


Two retransmissions allowed:
	   User number

Result
	4users/resouce Block
	5users/resouce Block
	6users/resouce Block
	7users/resouce Block

	Outage
	0.8%
	2.8%
	21.2%
	59.5%

	SCCH overhead
	0.506
	0.682
	0.671
	0.493

	Vacancy of HS-PDSCH resource
	52.8%
	23.7%
	9.5%
	2.6%
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Based on the above result, two retransmissions can provide a better performance. When 5 users are supported in one resource block, the cell outage is less than 3%. The average HS-SCCH overhead is only 0.682 and the vacancy of HS-PDSCH resource is more than 20%.

The result shows that 20 users can be supported in two downlink timeslot while at most 16 voice users can be supported by DPCH. The result indicates that the proposed solution reduces the overhead of HS-SCCH and increases the capacity by 25%.
3. Conclusion

It is suggested that the VoIP downlink transmission for 1.28Mpcs TDD involves the following components:

· The set of transport block sizes and the number of HS-PDSCH codes used for each transport block size is informed to UE via RRC signaling.
· The HS-PDSCH CRC is 24-bit long and is UE specific.

· The redundancy version is pre-defined.
· The UE is assigned HS-PDSCH timeslots and OVSF codes via RRC signaling. Node B may change the physical resources with an HS-SCCH. The resources allocated are shared physical resources.
· UE uses ACK-only feedbacks when decoding transmissions without HS-SCCH, and ACK/NACK feedbacks when decoding transmissions with HS-SCCH.
· All the retransmissions are sent with an HS-SCCH which signals the timeslot and channelization-code information, TB Size, HARQ combining information.

Annex: Simulation Assumptions 
	Multipath Channel Models
	· PA 3Km/h

· Propagation model: Cost231-Hata
· Fast fading model: Jakes spectrum

	Cell layout and link budget
	· Number of cells: 19.

· Cell Radius: 500m.

· 3-sectors per cell.

· Node B Tx power: 34 dBm.

· Log-normal shadowing: 8 dB.

· Shadow-correlation between co-located cells: 1.0.

· Shadow-correlation between non co-located cells: 0.5.

· Carrier frequency: 2 GHz.

· Bandwidth: 1.6 MHz.

· Number of UE antennas: 1.

	Node B resource
	· OVSF code used for HS-PDSCH:

· 2 timeslots(16 SF16 OVSF codes per timeslot)
· Up to 2 HS-SCCH transmissions allowed.
· HS-SCCH code collisions are modelled.

	IMS VoIP packet format and overheads
	· 24-bit ROHC overhead.

· 8-bit RLC overhead.

	VoIP traffic details
	· AMR 12.2 kbps.

· SID transmitted every 160 ms of silence.

· Voice activity model:

· 50% voice activity.

· ON and OFF periods of duration exponentially distributed, of average 2 seconds.

· 100 ms maximum delay bound with 100 ms SDU discarding at the MAC-hs.

· Call length: 30 seconds.

· Call Outage: VoIP calls with FER over call length greater than 5% are considered in outage.

	Signalling traffic
	· SRB, RTCP, and SIP not modeled.

	Parameters for transmission
	· TB sizes:

· 2 TB sizes: 137 bits, 317 bits
· 24-bit CRC overhead.
· Every transport block occupies one resource block which is 8 BRU

· QPSK only

· At most 2 retransmissions are allowed.
· No DRX or DTX.
· No power control for HS-PDSCH modeled.

	Scheduler
	· Voice traffic scheduler:

· HARQ re-transmissions have highest priority

· Oldest transmissions are re-transmitted first

	Feedback delays
	· HARQ delay: minimum 10ms from end of a transmission to start of a re-transmission.

	Error modelling
	· No HS-SCCH error modeled.

· No HS-SICH error modeled.
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