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1. Overall Description: 

In the LS [1], SA4 requested RAN1 to provide typical traces of error-delay profiles along with the corresponding simulation parameters and network configurations that generated the traces. RAN2 has indicated in a reply LS to SA4 [2] that it is preferable to await RAN1 conclusion on the error-delay profiles and L1 Parameters before a RAB proposal for VoIMS could be completed.

RAN1 has discussed the issue and would like to comment the following:

· The requested simulation results depend on various system parameters that are beyond the physical parameters settings. Simulation results will also depend strongly on the actual system implementation such as the proprietary scheduler design and the delays designed into the system. 

· RAN1 studies improvements in a work item for continuous connectivity of packet data users. The  techniques that are currently discussed for supporting continuous connectivity are likely to have some impact on the results for the error-delay profiles.  

To make progress in RAN2 possible at that stage, RAN1 would like to provide (a) some examples of physical parameter settings that can be used to obtain simulation results on the error-delay profiles and (b) some simulation results on error delay profiles that have been provided by one company. Further simulation results may be submitted in the future by other companies and/or for other scenarios that are deemed relevant.

In the Appendix, there are two examples of physical layer parameter settings, whereby the second one in Appendix 2 also includes simulation results. 

2. Actions:

To RAN2:

RAN1 kindly asks RAN2 to consider the attached L1 parameter settings and simulation results for error delay profiles in their specification of a RAB proposal for VoIMS.

3. Dates of Next TSG-RAN WG1 Meetings:

3GPP TSG-RAN WG1 meeting #44bis

27-31 March 2006     

Athens, Greece
3GPP TSG-RAN WG1 meeting #45

08-12 May 2006


China
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Appendix1: First set of simulation conditions
Network Simulation Parameters

	Parameter
	

	UMTS BS Nominal TX Power [dBm]
	43

	P-CPICH Tx Power [dBm]
	33

	UMTS BS Overhead TX Power [dBm] including paging, sync and P/S-CCPCH
	34 

	UMTS UE TX Power Class [dBm]
	21

	UMTS UE Noise Figure [dB]
	10

	BS Antenna Gain [dBi]
	17.1

	MS Antenna Gain [dBi]
	0

	Shadowing Standard Deviation [dB]
	8

	Path Loss Model: COST 231
	-136+35.22*log10(d), d in km

	Shadow Site to site Correlation
	50%

	Other Losses [dB]
	8

	UMTS BS Antenna

    pattern

    beamwidth [degrees]
	per TR 25.896 v6.0.0 A.3.1.1

65

	Number of MS Antennas
	2

	Propagation Channel Mixture for loading users
	25% AWGN

37% PedB 3 kph

13% PedB 30 kph

13% VehA 30 kph

12% VehA 120 kph

	Propagation Channel for the Reference UE
	Case 1: PedB 3 kph

Case 2: VehA 30 kph

Case 3: VehA 120 kph

	Ec/Io Admission Threshold
	-18 dB

	RSCP Admission Threshold
	-115 dBm

	Number of Node Bs
	19 Node Bs/57 cells 

	Cell layout
	3-Cell Clover-Leaf

	Inter-site Distance [m]
	2500

	Frequency
	1990 MHz


Traffic Assumptions (example: AMR-NB 12.2kbps)
	Parameter
	

	User-Plane Traffic Model

    Vocoder Type

    Vocoder Voice Model
	100% VoIP

AMR 12.2

Markov Process with 50% activity (transition probability = 0.01)

	VoIP Packet Overheads 
	1 byte RLC UM header

3 bytes ROHC header



	ROHC dynamics
	Resynchronization ignored

	RTCP
	Not modeled

	SIP
	Not modeled

	SID Frames
	Not transmitted

	RTP layer aggregation
	none

	MAC-d PDU Size
	288 bits 


Other Assumptions 

	Parameter
	

	UMTS Time Modelled [s]
	600

	UE Category
	5

	Receiver Type
	Rake with Mobile Receive Diversity from 2 Antennas

(2 Rx correlation =  0.5,    mismatch 2 dB)

	Downlink DCCH Traffic and Transport
	 DCCH mapped to HS-DSCH, F-DPCH used instead of assoc. DPCH. DCCH traffic modeled as 3.4kbps source with 5% activity factor.

	HS-SCCH Channel Model

    Number

    Errors Impact HS-DSCH Decoding

    Power Allocation
	Depends on loading

Yes

Fixed Offset

	Downlink Over-the air Delay Budget [ms] (MAC-d to MAC-d)
	90



	HSDPA Scheduler Implementation 


	Proprietary  

	Mobility Model
	Three options available for generating traces:

1. Static UE locations

2. UE mobility with actual handoff between cells

3. UE mobility with idealized handoff between cells (no loss of data due to cell change)  

 

	E-DCH Scheduling
	Non-scheduled transmission 

	E-DCH TTI length
	Both 10ms  TTI and 2ms TTI

	E-DCH max number of HARQ transmissions
	2 Tx for 10ms TTI

4 Tx for 2ms TTI

	E-DCH QoS
	Target 1% BLER post-HARQ

	HS-DPCCH modeled for E-DCH simulation
	yes


Appendix 2: Second set of simulation conditions with simulation results

	Traffic class
	Conversational class

	Maximum bitrate (kbps)
	28.8

	Delivery order
	No

	Maximum SDU size (octets)
	72

	SDU format information (1)
	

	Delivery of erroneous SDUs
	No

	Residual BER
	≤10-4

	SDU error ratio
	 10-3 

	Transfer delay downlink (ms)
	80, 120, 180, 240, 300

	Guaranteed bit rate (kbps)
	28.8

	Traffic handling priority
	

	Allocation/Retention priority (1) 
	n/a

	Source statistic descriptor
	Speech

	Signalling Indication
	


Complete details of the simulation parameters are in the appendix. Summary of the assumptions are indicated in the table below.

	System load
	45 users/sector

	Scheduler
	DL: Exponential scheduling

UL: autonomous transmissions (non scheduled)

	Cell geometries
	1.65 dB / 0.09 dB

	User speed
	3 km/h

	Channel model
	PA, PB

	RoHC
	24-bits

	RLC header
	8-bits


HSDPA/EUL simulation parameters

Note that the generated error delay profiles are applicable to AMR 12.2 and AMR-WB 12.65. For the DL, exactly the same amount of PHY resources are used for both modes over the air (i.e. 317-bit transport block size). For the UL, although the same amount of PHY resources are not exactly used over the air (i.e. 307-bit transport block size for AMR 12.2 and 318-bit transport block size for AMR-WB 12.65) the 3.5% payload size difference does not yield any perceivable difference in the delay profiles.

The error-delay profiles are generated by considering one particular user generating VoIP packets every 20 ms (without interruption). Every sent/received packet is logged to a file. All other users are modeled as having a voice activity with 50% average voice activity.

Two radio environments were considered: PA3 and PB3. In both cases data was logged from a UE that was in a location (e.g. geometry and soft-handoff) representative of a typical call.

File Output Format

The output files are structured as follows:

30 0

43 0

35 0

. . .

Each line of data is organized as following:

Packet delay [ms] | Error Flag 

In both EUL and HSDPA the “Packet_delay” is the difference between the time the packet exits the lowest MAC sub-layer at the transmitter side and the time the packet enters the lowest MAC sub-layer at the receiver side. The lowest MAC sublayer in HSDPA is the MAC-hs, whereas for EUL it is the MAC-es/e. Processing time in the MAC layers is neglected.

Results for EUL

Delays in EUL are relatively small, and since all users can transmit simultaneously the delay bound does not have any impact on the error-delay profiles. Only two cases were therefore run: PA3 and PB3.

The following histograms represent the error-delay profiles obtained on the uplink. The actual data is attached in annex to this contribution.
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Figure 1: Histogram of delay profile for EUL with PA3 channel model
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Figure 2: Histogram of delay profile for EUL with PB3 channel model

We observe that the delay profiles are very similar in both cases. The second transmission has the highest probability of success.

Results for HSDPA

In HSDPA the downlink channel is shared among all users. The delay bound is therefore a critical value that affects capacity and outage.

Table 1: Transfer delays suggested by SA4 and 
their corresponding MAC-hs to MAC-hs delays

	Overall transfer delay
	MAC-hs (in) to MAC-hs (out) delay simulated

	80 ms
	55 ms

	120 m
	95 ms

	180 ms
	100 ms

	240 ms
	155 ms

	300 ms
	Not simulated


Table 1 presents the delays as requested by SA4, and shows how they were mapped to delays used in the simulation. The network delay was assumed to be a constant value of 25 ms. The 300 ms case was not simulated because its results were found to be identical to the 240 ms case.

Simulation Assumptions

	Multipath channel models
	· PA3 and PB3

· Fader type: JTC.

	User path loss and setup
	· PA3:

· Geometry from serving cell: 1.65 dB

· Soft-handover geometry: 5.8 dB

· Soft-handover legs: 2

· PB3:

· Geometry from serving cell: 0.09 dB

· Soft-handover geometry: 5.22 dB

· Soft-handover legs: 2

· Number of UE antennas: 1.

	Node B resources
	· DL power reserved for common channels and DPCH for all users: 7.5 Watt (70%)

· 3 Watt for common channels + 1 Watt / ~100 users for DPCH
(Source:[4]).

· Remaining power for all HS-SCCH and HS-PDSCH: 17.6 Watt

· OVSF codes reserved for common channels:

Channel

SF

Nb

CPICH

256

1

P-CCPCH

256

1

S-CCPCH

256

1

E-AGCH

256

1

AICH

256

1

PICH

256

1

· OVSF code usage modeled for dedicated channels:

· F-DPCH + AICH

· Soft-handover overhead: 1.8

· Up to 8 simultaneous HS-DSCH transmissions allowed.

	IMS VoIP packet format and overheads
	· AMR 12.2 kbps.

· VoIP packet with payload according to RFC3267 ([5]).

· 24-bit ROHC overhead.

· 8-bit RLC overhead.

· No voice packet bundling.

	VoIP traffic modeling
	· SID transmitted every 160 ms of silence.

· Voice activity model for background users:

· ON and OFF periods of duration exponentially distributed, of average 3 seconds. (Source:[4])
· 50% voice activity.

· Voice activity model for selected user

· 100% voice activity

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

	HSDPA scheduling
	· VoIP traffic scheduler:

· Exponential scheduling rule according to [7] with 
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· SDU discarding in the MAC-HS modeled.

	HSDPA feedback delays
	· CQI delay: 8 slots from time of measure to start of HS-PDSCH transmission.

· HARQ delay: minimum 15 slots from end of a transmission to start of a re-transmission.

	HSDPA error modelling
	· HS-PDSCH: threshold-based decoder.

· HS-SCCH: assumed error-free.

· CQI: perfect estimation and no quantization.

· HS-DPDCH: assumed error free.

	EUL format
	· 2 ms TTI, 3 transmissions

	EUL scheduling
	· Non-scheduled, autonomous transmissions.

	EUL error modelling
	· No errors on E-HICH

· 4% independent errors on F-DPCH

· E-DPCCH power modelled, but assumed error-free

· HS-DPCCH not modelled

	Simulation duration
	· 3,000 warm-up slots

· 90,000 execution slots
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