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Normal Burst Formats for Higher Symbol Rate
1. Introduction 
A new normal burst format should be specified by introducing 1.2 times higher symbol rate (325 ksymbols/s) in HUGE work item [1] to support Levels B and C with 16-ary and 32-ary modulation respectively, and RED HOT work item [2] to support Level B. Although a burst format for HUGE, which was assumed to be almost equal time duration with the existing burst structure, was suggested in [3], more possible formats supporting the higher symbol rate are introduced in this contribution.   
2. New Burst Formats for Higher Symbol Rate
Introduction of higher symbol rate to both HUGE and RED HOT was intended to increase maximum throughput and spectral efficiency. The new bust format in [3] can increase data rates by 19 percent with longer training sequence code (TSC) and guard period in symbol length, compared to the existing burst structure. 
   TSC inserted in the middle of the burst is required to estimate channel impulse response (CIR) and the estimated CIR is used for equalization of encrypted data parts of the burst. In the burst format in [3], TSC has a 31-symbol sequence, which is 5-symbol longer than that of the existing TSC. It leads to specify new 8 different training sequences with non-binary bits for higher order modulations. If TSC in a new burst format of higher symbol rate is kept as the same length as the existing TSC, the payload can be increased further in the new burst format. 
   On the other hand, guard period is required for the mobile stations that transmission be attenuated for the period between bursts with the necessary ramping up and down occurring the guard period as defined in 3GPP TS 45.005. Guard period of the burst format in [3] takes 10.5 symbol duration, corresponding to around 32.3
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. This guard period is also longer than that of the conventional burst structure. In general, guard period should guarantee power ramping time, 28
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, defined in power/time mask for power ramping of normal bursts at modulations. Therefore, guard period in a new burst format should be longer than the power ramping time (28
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). Hence, guard period of 9.5 symbol duration (corresponding to around 29.2
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 in higher symbol rate) could be enough to guarantee the power ramping time. For tail bit symbols at both side of burst, keeping 3-symbol length rather than 4 symbols defined in [3] seems to be possible in a new burst format. 
   In designing new burst format appropriate for higher symbol rate, symbol assignment of TSC, guard period and tail bits must be taken into account to meet payload increase in order to achieve higher peak throughput. Five alternative burst formats (referred to as Type 1 ~ Type 5) are suggested for higher symbol rate and are summarized in Table 1. Payload bits of the suggested burst formats for 16-QAM and 32-QAM are depicted in Table 2.   
Table 1: Normal Burst Formats for 1.2 times Higher Symbol Rate

	Contents

[symbol duration]
	Format in [3]
	Type 1
	Type 2
	Type 3
	Type 4
	Type 5

	Tail Bits
	4
	3
	3
	3
	4
	4

	Payload
	69
	70
	73
	72
	71
	72

	TSC
	31
	31
	26
	26
	26
	26

	Payload
	69
	70
	73
	72
	71
	72

	Tail Bits
	4
	3
	3
	3
	4
	4

	Guard Period
	10.5
	10.5
	9.5
	11.5
	11.5
	9.5


Table 2: Encrypted Data per Timeslot and per Radio Block
	
	TSC of 31 symbols
	TSC of 26 symbols

	
	Format in [3]
	Type 1
	Type 2
	Type 3
	Type 4
	Type 5

	Payload/timeslot
	138
	140
	146
	144
	142
	144

	16-QAM
	Bits/timeslot
	552
	560
	584
	576
	568
	576

	
	Bits/radio block
	2208
	2240
	2336
	2304
	2272
	2304

	32-QAM
	Bits/timeslot
	690
	700
	730
	720
	710
	730

	
	Bits/radio block
	2760
	2800
	2920
	2880
	2840
	2880

	Payload increase over the existing burst (%)
	19 %
	20.7 %
	25.9 %
	24.1 %
	22.4 %
	24.1 %


    Referring to Tables 1 and 2, it is noted that payload can be increased up to 25.9 percent over the existing burst format for legacy symbol rate, while the burst format presented in [3] achieves only 19 percent of payload increase.   
3. Conclusion
In this contribution, we have suggested new normal burst formats for higher symbol rate which is used for both level B and C of HUGE and level B of RED HOT work items. In terms of peak throughput increased, it is noted that Type 2 burst format is desirable. However, in selecting a burst format for higher symbol rate, impact of TSC, guard period and tail bits in symbol duration may be FFS.  
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� In 1.2 times higher symbol rate (325 ksymbols/s), symbol duration is around 3.0773� EMBED Equation.DSMT4  ���.
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