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Summary

At the previous meeting (Montreal SA4#23), a contribution from France Telecom (S4-020527) “Proposed test plan for speech conversational tests” was submitted. This document introduced a methodology to organize conversational tests for AMR and AMR-WB in packet switched voice services. 

Siemens AG would like to contribute to this test and to do so will provide some channel simulation patterns.

Channel simulation pattern files

The proposed scheme from France Telecom is using different modules like an IP impairment simulator (fixed network simulator), some listening facilities where the test could be run and an UMTS air interface simulator. The listening facilities and the network simulator could be made available by France Telecom but the UMTS air interface simulator is still missing.

In order to progress, Siemens would like to propose for the air interface simulation to use channel pattern files which are going to reproduce the transmission of the IP frame through the air interface. The AMR (or AMR WB) bitstreams are going to be encapsulated using IP/UDP/RTP protocols.

The conversation should last between 2 and 3 minutes, and the channel pattern files would be computed before the test and used as an input to insert errors or erase packets on the sending and receiving side.

The following configurations are going to be used:

· the RLC mode will use Unacknowledged Mode (UM). This seems to be a more realistic mode than TM as in our case we want to be able to change of AMR mode, or to use the ROHC (RObust Header Compression) for example. Then the packets will not have a fixed size but could change from frame to frame.

· 1 frame per packet of AMR (or AMR WB) would be used to keep the delay low

· a 32 kbit/s PS conversational bearer will be simulated

AMR 12.2 kbit/s, 1 frame per IP packet: 30.5 bytes

3 bytes for payload and table of content header

40 bytes for IPv4 header

Total number: 74 bytes per frame or 29.6 kbit/s

With this bearer, the AMR WB could be used if its bitrate stays below 14.25 kbit/s (total bitrate 31.6 kbit/s)

· the ROHC tool will not be included in our simulations

· the delay introduced by the air interface will not be included in our simulations, the only place where the delay could be simulated will be on the core network part

Table 1 gives different channel conditions we could possibly test (c.f. Annex A for further description of the channel conditions).

	Factor
	Levels

	Radio conditions
	- Vehicular 50 km/h

- In-door

- Pedestrian 3km/h


Table 1: channel condition

The description of the protocol can be found in the Figure 1. We only considered one direction, when talker A speaks to listener B, the other path can be extrapolated easily.

The user A speaks and his voice is compressed using AMR (or AMR WB) codec. The bitstream is then encapsulated using IP/UDP/RTP protocols. In the RLC of the user equipment A the IP bitstream is then segmented in RLC packets. The air interface transmission is simulated by using the physical layer simulation error pattern for the uplink. Indeed errors are introduced. The size of the RLC packets will feet the size of the physical layer frames The physical layer will not be simulated in real time but error pattern files will be provided. Then for each RLC packet, an xor is done with the physical layer simulation error pattern. The RLC (on the base station side) receives RLC packets and reassembles them to produce IP/UDP/RTP/AMR frames. Siemens will take care of this part (RLC sender and receiver as well as the physical layer error insertion for the uplink part).

The IP/UDP/RTP/AMR frames encapsulated bitstream are transmitted through the network simulator. Then the network simulator will deliver frames to the RLC layer, with or without errors.

Then, the RLC layer (on Base station B, where user B is standing) will receive the encapsulated data, segments them and adds RLC headers. For each RLC packet, an xor is done with the physical layer simulation error pattern. Errors will be introduced or not. The physical layer will not be simulated in real time but error pattern files will be provided. The RLC (on the UE for user B) receives RLC packets and reassembles them to produce IP/UDP/RTP/AMR frames that are transmitted to the upper layer. Siemens would also take care of this part (RLC and physical layer error insertion for the downlink side).

These IP/UDP/RTP/AMR frames will be “decapsulated” and then transmitted to the AMR decoder and listened by user B.

For the case when person B will speak to person A, the simulation will follow the opposite way, using uplink simulation and then downlink simulation.
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Figure 1: Simulation description

	RAB
	Residual BER 
	Services

	Traffic class
	SSD
	Max. rate, kbps
	CS/PS
	
	

	Conversational
	Speech
	DL: 32.0
	PS
	1x10-3
	AMR speech


The downlink transport channel parameters are described in Table 2.

	Higher

layer
	RAB/Signalling RB
	RAB

	RLC
	Logical channel type
	DTCH 

	
	RLC mode
	UM

	
	Payload sizes, bit
	640

	
	Max data rate, bps
	120000 

	
	TrD PDU header, bit
	16

	MAC
	MAC header, bit
	0

	
	MAC multiplexing
	N/A

	Layer 1
	TrCH type
	DCH

	
	TB sizes, bit
	656

	
	TFS
	TF0, bits
	0x656

	
	
	TF1, bits
	1x656

	
	TTI, ms
	20

	
	Coding type
	TC

	
	CRC, bit
	16

	
	Max number of bits/TTI after channel coding
	2028

	
	RM attribute
	110-150


Table 2 Transport channel parameters for conversational / DL 32 kbps / PS RAB

The Transport Format Combination Set (TFCS) parameters are described in Table 3.

	TFCS size
	4

	TFCS
	(32 kbps RAB, DCCH)=

(TF0, TF0), (TF1, TF0), (TF0, TF1), (TF1, TF1),


Table 3: TFCS

The physical channel parameters are given in Table 4.

	DPCH Downlink
	DTX position
	Flexible

	
	Spreading factor
	64  (Slot format 12)

	
	DPCCH
	Number of TFCI bits/slot
	8

	
	
	Number of TPC bits/slot
	4

	
	
	Number of Pilot bits/slot
	8

	
	DPDCH
	Number of data bits/slot
	60

	
	
	Number of data bits/frame
	900


Table 4: Physical channel parameters

ANNEX Channel conditions

The different channel conditions were extracted from the document [1] and are described in tables Table 5, Table 6 and Table 7
	Tap
	Channel A 
	Doppler

	
	Rel. Delay
(nsec)
	Avg. Power
 (dB)
	Spectrum

	1
	0
	0
	FLAT

	2
	50
	-3.0
	FLAT

	3
	110
	-10.0
	FLAT

	4
	170
	-18.0
	FLAT

	5
	290
	-26.0
	FLAT

	6
	310
	-32.0
	FLAT


Table 5:  Indoor Office Test Environment Tapped-Delay-Line Parameters

	Tap
	Channel A 
	Doppler

	
	Rel. Delay (nsec)
	Avg. Power (dB)
	Spectrum

	1
	0
	0.0
	CLASSIC

	2
	310
	-1.0
	CLASSIC

	3
	710
	-9.0
	CLASSIC

	4
	1090
	-10.0
	CLASSIC

	5
	1730
	-15.0
	CLASSIC

	6
	2510
	-20.0
	CLASSIC


Table 6: Vehicular Test Environment, High Antenna, Tapped-Delay-Line Parameters

	Tap
	Channel A
	Doppler

	
	Rel. Delay (nsec)
	Avg. Power (dB)
	Spectrum

	1
	0
	0
	CLASSIC

	2
	 110
	-9.7
	CLASSIC

	3
	 190
	-19.2
	CLASSIC

	4
	 410
	 -22.8
	CLASSIC

	5
	-
	-
	CLASSIC

	6
	-
	-
	CLASSIC


Table 7: Outdoor to Indoor and Pedestrian Test Environment Tapped-Delay-Line Parameters

[1] TR 101 112 Selection procedures for the choice of radio transmission technologies of the UMTS





































�	contact: Bernhard Wimmer	


� HYPERLINK "mailto:bernhard.wimmer@siemens.com" ��bernhard.wimmer@siemens.com� 


Tel: +49 89 722 23247


Siemens AG


ICM MP 3C RD MCH 8


Grillparzerstrasse 10a, 81675 Munich, Germany







Page: 1/5


Page: 2/5

_1098103255.doc


IP/UDP/RTP/AMR encapsulation







Network simulator







Headers IP/UDP/RTP







AMR







RLC segmentation







RLC header







Error insertion from the physical layer (patterns read from file)







Talker A







RLC assembly







AMR







Headers IP/UDP/RTP







IP/UDP/RTP/AMR decompression



and AMR decoding







DOWNLINK







Listener B







UPLINK







RLC segmentation







RLC header







Error insertion from the physical layer (patterns read from file)







RLC assembly







IP/UDP/RTP/AMR encapsulation












