TSG-RAN Working Group 1 meeting #6
TSGR1#6(99) 867      

Espoo (Finland), July 13th-16th  99

Agenda Item
:
Ad-hoc 4
Source
: 
Nortel Networks

Title
: 
A modified Blind rate detection scheme for improved mapping of some transport format combinations

Document for
:
discussion

1. Introduction

The currently assumed blind rate detection scheme aims at identifying the transmitted transport format combination among a possibly large range of combinations. Indeed considering N transport channels and the maximum bit rate of each of them, the BRD must identify the rate of each of the transport channel, assuming that the rate can take any value from 0 to the maximum rate, and that the rate of each transport channel is not bounded by the rate of any other transport channel. In order to have a BRD of acceptable complexity given the requirements imposed, DTX and fixed positions of these transport channels were introduced. Fixed positions though mean that the channel bit rate allocated to the connection must accommodate the sum of the maximum bit rate of each of the transport channel rather than the maximum bit rate of the expected transport format combinations. This may leads to some undesirable code shortage. 

We believe that there are some cases where the transport format combinations are not fully independent of each other. In these particular cases, the BRD could be modified in order to avoid fixed positions and DTX, without increasing significantly the complexity. This would allow to assign the channel bit rate based on the trasnport format combination as for the TFCI case. These particular cases are presented below and the impact on the blind rate detection discusses.

2. Cases of Transport format combinations restrictions

Let us consider N transport channels TC-1 to TC-N. 

The restrictions on the transport channels and the transport channel combinations considered are the following 

· All transport channels have the same TTI (Transmission time interval)

· The set of bit rate of each of these transport channels is limited. 

· The first transport channel present in the transport format combination being TC-i, the identification of the bit rate of TC-i provides the list of present Transport channels and their bit rate automatically. 

· The first present TC-i is always at a fixed position

· The first present transport channel in a transport format combination has the same channel coding scheme and the same puncturing scheme

Some example of the general case defined above are the following : 

Case 1

There are 4 transport channels A, B, C and D and two transport format combinations as follows :
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A,B, C and D are fixed rates transport channels. This case can correspond to frame stealing for signalling. 

Case 2
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This more elaborated case correspond to a multi-rate service requiring three transport channels (A,B,C) for Unequal error protection with a set of known bit rates for each of the combination Ai, Bi and Ci being the rate for each of the transport channels for each combination TFC-i. The Ai are all different for each of the TFC-i . Again D is the “signalling” transport channel. Such an example is described in a companion paper (R1-99991, Support of speech service in UTRA FDD mode).

3. Impact on the blind rate detection

Two cases can be considered :

· The blind rate detection starts at a fixed position and identifies the bit rate of the first present transport channel and stops. The position of the other transport channels and their rate being derived on the basis of the allow transport format combinations.

· The blind rate detection evaluates all Transport format combinations and picks the most reliable one. In case 2 described before it would means that the detection must discriminate between A1, A2, A3 and D

 Given that the channel coding scheme is the same for each of the transport channels that have to be identified as well as the rate matching pattern this is even simpler than the blind rate detection as currently assumed since only  one transport channel per TFC has to be identified the other being derived using an implicit knowledge. 

4. Conclusion

In this contribution we propose to introduce a modified Blind rate detection scheme that would rely on particular restrictions of the transport format combinations. This would allow to eliminate the constraint of fixed positions and its consequence on channel bit rate allocation, that leads to code shortage. This scheme would apply to some restricted cases and should be very useful to support signalling by frame stealing. The currently specified scheme implies indeed that a fixed bit rate is reserved for signalling, which is considered as a waist of resource given that signalling would happen only in rare cases. Such modified BRD would come in addition to the presently document one which remains valid for all cases of transport format combinations.

