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Coding scheme identification for unified symbol rate
1 Introduction

The proposal to unify the symbol rate for SPEED [3] was discussed at last GEARN meeting. The benefits and some performance evaluations were also presented. In this contribution, some detailed burst format and a way to identify coding schemes at the receiver side for unified symbol rate is illustrated.
2 Burst formatting
Taking coding schemes with the same modulation type at different level DAS-8/9 and DBS-7/8/9 as an example, the burst formats before the symbol swapping module depicted in [1] for unified symbol rate are shown in Figure 1, where the Training Sequence symbols are excluded. The TS symbols are intercalated into the information symbols at specified positions. The same TS positions in symbols could be utilized for all coding schemes burst for unified symbol rate. The TS position design and burst format optimization, such as bit swapping, is not the key issue discussed in this contribution. To simplify the figures only straightforward mapping is given.
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Figure 1 burst formatting of DAS-8/9 and DBS-7/8/9 for unified symbol rate
With the Zero-padded HOM solution, the modulation type of DAS-8/9 and DBS-7/8/9 is converted from 16QAM to 32QAM. Some zero symbols are padded to fit into the whole burst symbols. According to the analyses in [3], the coded bits of level-B coding schemes could be limited within 116 symbols with the Zero-padded HOM solution. Therefore the NSR can be used for both level-A and level-B coding schemes.

It can be seen in Figure 1, the stealing bits (SB) are allocated at the same position of the burst with the same modulation type. For DAS-8/9 and DBS-7/8/9, there are three different header types (header type 4, 7 and 8) that need to be distinguished. New SB codes are proposed to be defined to achieve this. The new SB codes for coding schemes in the example are listed in Table 1. If necessary, some new SB codes for other coding schemes are also needed but not listed here.
Table 1 New SB codes for DAS-8/9 and DBS-7/8/9

	Coding scheme
	SB codes

	DAS-8/9
	1,1,0,0,1,0,0,0

	DBS-7/8
	0,0,0,1,0,1,1,0

	DBS-9
	1,1,1,1,1,1,1,1


3 Coding scheme identification
At the receiver side, a specific coding scheme should be first identified before the information bits could be decoded. The procedure of the coding scheme identification could be described step by step as follows:
1) NSR only blind modulation type detection;
2) Header type identification by SB codes;

3) Header decoding and CPS field information picking up;

4) Coding and puncturing scheme identification and Data decoding.
It is assumed that one of the coding schemes DAS-8/9 and DBS-7/8/9 is used in the transmitter side. Blind modulation detection only in NSR at the receiver side is the first step of the coding scheme identification. After 32QAM modulation type is decided by the blind detection module, stealing bits are then picked up from the specified position of the burst. One of the three SB codes listed in Table 1 is determined by comparing the bits received with the expected stealing bits. The header type could be decided according to the SB. That means how the header is coded is clear for the receiver. Then the header of the RLC/MAC block could be decoded. The CPS field information in the header is used to distinguish the exact coding scheme with the same header type. Having the coding scheme information, the Data and other parts of the block could be decoded at last.
4 Simulation evaluation
Some simulations were performed to evaluate the impact of the new SB definitions on the BLER performance which is depicted in Figure 2. The simulation assumptions are according to [2]. It can be seen that the performance with new SB codes keeps almost the same as legacy SB.
 .
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Figure 2 DAS-8 BLER performance with legacy and new SB codes
5 Conclusions

Based on the analyses and observations in this contribution, coding schemes could be naturally identified at the receiver side with some special burst format design and some new SB definitions for unified symbol rate. Further coding schemes for unified symbol rate optimization is FFS.
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