TSG-SA4#25bis meeting
Tdoc S4 (03)0172

February 24-28, 2003, Berlin, Germany

Source:
NTT DoCoMo
Title:
Comments on the LS from IMTC, S4-030122 “Clarification of the bit-order for transmission of 3G-324M communications”

Agenda Item:
4.3
Introduction

In Tdoc S4-030122 “Clarification of the bit-order for transmission of 3G-324M communications”, IMTC requests us to clarify the bit ordering of the 3G-324M communications. This document clarifies what is defined in the current 3GPP specs.
Definition of the Uu (Radio interface)

There seems to be a misunderstanding in the LS that the UTRAN is defined as “byte to be the minimum unit of information transported over the network”. In Section 9.1.1 of TS 25.321 [1], it is described as follows:

A MAC PDU is a bit string, with a length not necessarily a multiple of 8 bits. 
Section 5.1.4 of TR 23.910 [2] describes BC-IE parameters for “Transparent Data for Support of Multimedia” bearer service. Further in Section 7 of TR 23.910 [2], it is described that “The RLC shall be used in transparent mode for T and NT services.”
The RLC and MAC PDU mentioned above are illustrated in Figure 6 of TS 25.301 [3], as follows:
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It is clear that the Uu interface is a bit oriented channel, transparently transport every bit in the order of first-in first-out manner. 

Therefore, the correct understanding of the 3G-324M connection between 3G terminals is as in Fig.1. The H.223 box is a transformer that converts octet strings into bit strings by LSB bit first, which is defined in Section 3.2.2 of H.223 [4]. For the example in Fig.1, the octet strings of “0xE1, 0x4D” are translated as “(first)-> 1000 0111 1011 0010”, then transmitted through 3G network as it is. The H.223 box at the receiving terminal puts back the transmitted bit strings into octet strings, with the same assumption with sending terminal as LSB first. The octets of “0xE1, 0x4D” are correctly received.

Definition of IWF behaviour
The behaviour of the Inter Working Function between UMTS and ISDN is defined in Section 10.4 of TS 29.007 [5], as follows:

10.4
3G-H.324/M calls over UDI/RDI

3G-H.324/M calls provide UDI/RDI(e.g. 32 kbit/s transparent data, 56 kbit/s transparent data or 64 kbit/s transparent data). H.223 and H.245 flow is not terminated in the MSC.

3G-H.324 calls over 64 kbit/s transparent data and 56kbit/s transparent data can be connected to H.324/I calls over UDI/RDI. H.223 protocol is transparent to IWF.

In case of 3G-H.324M calls over 32 kbit/s, IWF which performs rate adaptation between 64kbit/s and 32kbit/s is used. Rate adaptation is based on ITU-T I.460.

The support of IWF which transcodes the multiplexes and the content of control, audio, video and data in MSC is FFS.
As the IWF is transparent to 3G-324M call, the illustration of the connection between 3G-324M and H.324/I is as in Fig.2. In this figure, transmitted bit stings of “(first)-> 1000 0111 1011 0010” are transparently goes to the ISDN network. The ISDN protocol stack implemented at the receiving terminal (H.324/I) packs the bit stream by LSB first manner, as specified in Section 2.8.2 of Q.921 [6]. Then the packed byte stream is interpreted by the H.223 box again by LSB first manner, as specified in Annex D of H.324 [7]. In this example, the byte strings of “0xE1, 0x4D” are also transmitted correctly.

Possible source of misunderstanding

Some readers might assume that bit transmission is MSB first channel by reading the following description in Section 6.6.1 of TS 25.415 [8].
6.6
Elements for Iu UP communication in Support mode

6.6.1
General

In the present document the structure of frames will be specified by using figures similar to figure 18.

	Bits


	Number of Octets

	7
	6
	5
	4
	3
	2
	1
	0
	

	Field 1
	Field 2
	1
	Octet 1
	Header part

	Field 3


	Field 4
	2
	Octet 2
	

	Field 4 continue
	Spare
	
	Octet 3
	

	Field 6
	2
	Octet 4

Octet 5
	Payload part

	Field 6 continue
	Padding
	
	
	

	Spare extension
	0-m
	
	



Figure 18: Example frame format

Unless otherwise indicated, fields which consist of multiple bits within an octet will have the more significant bit located at the higher bit position (indicated above frame in figure 18). In addition, if a field spans several octets, more significant bits will be located in lower numbered octets (right of frame in figure 18).

On the Iu interface, the frame will be transmitted starting from the lowest numbered octet. Within each octet, the bits are sent according decreasing bit position (bit position 7 first).
[*Iu: Interconnection point between an RNC and a Core Network]
However, with careful reading through the document, Figure 18 just defines the convention to describe bit stream definition used in the specifications, and does not define any rules for serial-parallel conversion. It is clear that the current specification is consistent, defining “bit string” interface for the communication for UMTS network. The serial-parallel conversion happens only at the H.223 for the 3G-324M communications.

Conclusion
With the observation descried in this document, it is clear in the current 3GPP documents that the network model is not the “model A” nor the “model B” in the LS from IMTC. It is a “bit string” based network illustrated in Fig. 1 and Fig. 2 in this document, and there is no room for ambiguity. We hope this document answers the questions from IMTC and also hope to help clear understanding in IMTC.
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Fig.1 Correct UMTS Network Model (3G Terminal <-> 3G Terminal)
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Fig.2 Correct Inter Working between UMTS and ISDN Networks (transparent data)
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