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To: 
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Mr. Sebastian Purreiter 
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+49.89.722.55921
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+49.89.722.59070
Email: sebastian.purreiter@siemens.com

Subject:
Clarification of the bit-order for transmission of 3G-324M communications
Date:
February 12, 2003

This document covers the liaison statement from the IMTC H.324M interoperability group.  We kindly ask 3GPP SA4 to consider this document and to clarify its content for the appropriate specifications.  We would be happy to assist 3GPP SA4 for any upcoming questions. We would like to get a response soon, because several manufacturers are currently participating in test events.

Introduction

In real-time video communications the standard 3G-324M is based on H.324 Annex C.  H.324 and H.223 define the rules on how a terminal sends and/or interprets a bit stream.  This forming and interpretation of the bit stream in H.324 [2] "APPENDIX I: Bit and octet order" is defined both on the application layer (H.223 [1] section 3.2.2, "Order of bit transmission") and on the network layer using V.8 or V8.bis (See [3] section "5.1 Category octets").  Using H.324 Annex D [2] the bit transmission order at network layer is defined by [5] section "2.8.2 Order of bit transmission". 

Question
For the application layer, H.223 defines how to transmit and receive the multiplexed bit stream by stating "LSB first".  The network layer is not considered in H.223 as this is not within the scope of the standard. 3G-324M makes use of UTRAN which considers bytes to be the minimum unit of information transported over the network. Therefore a transmitted byte will be perceived containing the same bits at the receiving site. 

Now the problem arises that some 3G-324M stack implementers view the UMTS network as being "LSB first" (Figure A).  These vendors pass the output bytes from the H.223 mux to the network as they are.  Other implementers view the network as "MSB first" (Figure B).  Such vendors find it necessary to insert a bit reversing mechanism between the H.223 mux and the network (and between the network and the H.223 demux on the receiving side). This bit reversing mechanism consists in changing bit0 with bit7, bit1 with bit6 and so on, to be applied on each byte. 

These opposing views create an interoperability problem, since implementations with bit reversal will not be able to interoperate with those that do not have it. 

To give an example: A 3G-324M implementation without bit reversal transmits data to an implementation which does include bit reversal.  In this case, the stuffing flag used to separate multiplexed frames in H.223 Level 1/2 [6][7] will never be detected as E1h 4Dh (Transmission order in bits over time: [first] 10000111b 00101011b [last]) as it is received by the H.223 demux reversed as (11100001b 11010100b). 

Conclusion and Requirement

For H.324 Annex C [2] as well as 3G-324M [4] the order of bit transmission at the network layer is unclear from our point of view. 

Therefore further clarification of 3GPP standards are required. Specifically, [4] should be clarified to state whether H.223 bit streams must be bit reversed before transmission over UTRAN in order to comply with H.223 and the "LSB first" statement.  Furthermore, it should be clarified whether H.223 octets must be bit reversed or not at the UTRAN side in order to interwork with other networks such as PSTN using V.8, or ISDN, where this bit transmission order is clearly defined at network level. 

Recommendation and Concerns 

As a starting point for discussion within 3GPP SA4 we want to add some further analysis from our point of view. 

· Bit reversal adds unnecessary complexity. It has to be considered that bit reversal can either have an impact  at the application layer of 3G-324M and/or at the IWF (interworking function within Gateways to ISDN/PSTN networks) depending on the communication scenario.

· One thing that would override this concern is, if there are already-deployed 3G-324M terminals in the market which do use bit-reversal. (In this case, making the opposite clarification from 3GPP SA4 could lead to interoperability problems).

· 3GPP SA4 may have other concerns which we haven't considered, and so may prefer one approach over the other.
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Using UMTS stack and network model A
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Figure A: UMTS stack and network modeled as ’LSB first’, ‘model A’
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Using UMTS stack and network model B
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Figure B: UMTS stack and network modeled as ’MSB first’, ‘model B’
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