3GPP TSG RAN WG1 Meeting #48                    R1-070835
St. Louis, USA, February 12 – 16, 2007
Source: 
CATT
Title:
Implicit message transmitted for non-synchronized RACH
Agenda Item:
6.5.1
Document for:
Discussion and Decision
1. Introduction
In [1], it pointed out that non-synchronized random access message should be implicitly transmitted through preamble selection. For E-UTRA FDD, 64 preambles in one cell can implicitly convey 6 bits information, and for E-UTRA TDD with alternative frame structure in [2], when small cell radius, 552 preambles are available and if considering 32 cells application, there are 16 (552/32=17.25) preambles per cell which will indicate 4 bits information through preamble selection. And the 718 (718/32=22.43) preambles for medium cell radius also can indicate 4 bits information. For transmitting more bit information, we propose a general method which can transmit additional information by grouping the radio sub-frames.
2. Radio sub-frame grouping method
Fig. 1 shows the frame structure for E-UTRA TDD, in which one 10ms radio frame is divided into two 5ms sub-frames. Each sub-frame contains 7 traffic timeslots and 3 special timeslots. In fact, every radio frame and radio sub-frame has its own number, which is shown in Fig. 2.
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Fig. 1 One 10ms radio frame structure for E-UTRA TDD
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Fig. 2 Frame structure with numbered radio frame and radio sub-frame

In Fig. 2, it can be seen that the radio frame is numbered S, and the two radio sub-frames are numbered M and M+1 separately. During communication, these numbers are broadcasted and all the UEs know which radio sub-frame they are receiving. 
The implicit message can be transmitted simply as following:

Firstly, initialize the radio sub-frame group configuration rule, including how many consecutive radio sub-frames can be configured as one group, the rule of marking for each sub-frame, and the corresponding information for each mark. For example, two consecutive radio sub-frames are configured as one group, the first sub-frame can be marked as “0”, and the second sub-frame can marked as “1” to represent different bit information, i.e. N radio sub-frames in one group means log2N bits information.
Secondly, according to the sub-frame group configuration rule, UE selects N consecutive radio sub-frames, configures them as one group and marks each sub-frame with 0,1,…,N-1.
Finally, when the message to be transmitted includes the bit information represented by these marks and other information, other information is conveyed by the preamble selection, and then the preamble is transmitted in the radio sub-frame with the corresponding mark.

At the NodeB, the preamble is detected and based on the mark of the radio sub-frame in which received the preamble and preamble selection, all the information is obtained.
The information bits transmitted by the proposed method are decided by the total number of radio sub-frames in a group, for example, if 4 radio sub-frames are in a group, which corresponds to 2 bits information. But at the same time, we can see that the more bits information the method can afford, the less radio sub-frames the UEs can access, that means the longer time the UEs have to wait. With the same system parameters, in order to supply the same access opportunities for UEs, for E-UTRA TDD, the number of the radio sub-frames in one group can be configured as 2, i.e. two radio sub-frames in a radio frame, which corresponds to 1 bit information. Thus a total of 5 bits information can be implicitly conveyed by the preamble.
3. Conclusion
In this contribution, a method for transmitting the implicit message is proposed, which utilizes the different radio sub-frame in one group to denote different information. For E-UTRA TDD with alternative frame structure, with this method and preamble selection, 5 bits information can be implicitly transmitted during the random access procedure.
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