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Performance of RM-based Symbol Mapping

for RED HOT A
1. Introduction

For the initial transmission of RED HOT, the parallel interleaving structure [1] and symbol mapping based on priority (SMP) [2] were discussed at GERAN WG1 Ad Hoc meeting on RED HOT and HUGE. In this contribution the performance of a coding chain with rate matching, where parallel interleaving and SMP are invoked, is evaluated for a modulation and coding scheme for RED HOT A (HTCS-4-A). 

2. Coding Chain Description of RED HOT
Figure 1 depicts a channel coding chain structure of RED HOT for initial transmission, where two RLC data blocks are exemplified. Note that the structure in Figure 1 can be modified to the case of a single RLC block or more than two RLC data blocks to satisfy any MCS of RED HOT A and B employing 8PSK, 16QAM or 32QAM.
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Figure 1.  Channel coding chain for the initial transmission

2.1 Partition of Rate Matched Data
Turbo encoded data are punctured by rate matching method being considered in UMTS. Each rate matched data block is partitioned into two subblocks, Ai and Bi (in this case i=1,2). The rule of the rate matched block partitioning into two sub-blocks follows the ratio of bit-reliability pattern described in [1]. The result of this partition is that most/all of systematic bits are included in the subblock Ai, while all/most of parity bits are included in the subblock Bi. After performing block partition, subblocks are then collected and distributed into two blocks A={A1 A2} and B={B1 B2}. 
2.2 Parallel Interleaving

To interleave the blocks A and B independently, the bit interleaver [3,4] proposed by Ericsson can be used for parallel interleaver. 
2.3 Bit Rearrangement for SMP

Bit interleaved output blocks, A’ and B’ perform bit rearrangement for the purposed of SMP by a method presented in the contribution [2], presented in GERAN WG1 Ad Hoc meeting. Consider the bit streams of A’ and B’ as

[image: image2.wmf]'{(0),(1),(2),...,(1)}

AaaaaM

=-







(1)

[image: image3.wmf]'{(0),(1),(2),...,(1)}

BbbbbN

=-







(2)
where M=N, if 16QAM is used. The bits in A’ and B’ can be rearranged by a “block-by-block” approach in [2] as follows:
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where 16QAM and bit priority pattern [H H L L] are assumed, and a column representing a 16QAM symbol. A bit rearranged block DI is produced by reading out the matrix column-by-column as follows:
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2.4 Burst Mapping

The block DI is mapped on four bursts as defined in [5].  
3. Simulation

Performance is evaluated for HTCS-4-A defined for RED HOT A [5]. Simulation assumptions used are shown in Table 1. 
Table 1. Simulation Assumptions
	Parameter
	Assumption

	Channel profile
	TU3iFH
Noise limited scenario

	Frequency band
	900 MHz

	Equalizer
	RSSE (4x2 SOVA) 
with  ideal channel estimation

	Tx pulse shape
	LGMSK

	Rx filter 
	RRC

	Simulation length
	50,000 radio blocks per simulation point

	Interleaver
	Bit interleaver [3,4] with parameter a=55

	Bit rearrangement for SMP
	Block-by-block approach [2]


Figure 2 shows link-level simulation results of HTCS-4-A where BER and BLER are evaluated. As seen in Figure 2(a), the parallel inteleaver with SMP method has achieved a performance gain of ~0.4 dB at BER of 10-3 , compared to the single interleaver without SMP. Similarly, the parallel inteleaver with SMP method has achieved a performance gain of ~0.2 dB at BLER of 10-1, compared to the single interleaver without SMP as shown in Figure 2(b).
4. Conclusion

We have presented the use of symbol mapping-based on priority (SMP) scheme combined with rate matching method in TS 25.212.  Performance of link-level simulation for HTCS-4-A has demonstrated the benefit of SMP method with parallel interleaving structure. Further simulations will be conducted for MCSs of RED HOT A and B, including incremental redundancy. 
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(a) BER
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(b) BLER

Figure 2. BER and BLER performance of HTCS-4-A
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