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Introduction 

During the last several RAN1/RAN2 meetings, it was approved that the index value on the transport block size should be transmitted on HS-SCCH. The length of the index value was also approved to be 6-bit. It is the current working assumption that mapping between 6-bit index value and transport block size is informed to UE by signaling all of 64 transport block sizes when HSDPA service is setup. [1]

This document evaluates alternative possible solutions to map the 6-bit index value to corresponding transport block size.

Mapping between TBS and 6-bit index value

(Solution 1)

The simplest way to map the 6-bit index value, which is the 6-bit information transmitted on HS-SCCH to inform UE transport block size, to transport block size is to signal all of 64 transport block sizes when HSDPA service is setup.

(Solution 2)

Another possible way to map the 6-bit index values to transport block size is to fix its relationship based on the minimum transport block size.

The minimum transport block size, for example, can be 160 bits, which corresponds to the half amount of data that can be transmitted when QPSK and single code for HS-DSCH are assumed.

Transport block size can be calculated based on the given 6-bit index value and the minimum transport block size as follows

Transport block size = (i +1) * min_TBS

, where ‘i’ is given 6-bit index value on HS-SCCH and ‘min_TBS’ is minimum transport block size.

The maximum transport block size, which can be signaled by this solution, is 10240 bits (= 64 * 160). This is more than the amount of data that can be transmitted when 15 codes of SF = 16 and 16 QAM are assumed.

(Solution 3)

Depending on the maximum number of codes that can be decoded simultaneously by UE, the maximum amount of data that can be transmitted on HS-DSCH is quite different. Which means that the minimum transport block size can be different according to the UE capability. Following equation is the example of calculating the transport block size considering UE capability.

Transport block size = (i +1) * min_TBS_UE_Cap

, where ‘i’ is given 6-bit index value on HS-SCCH and ‘min_TBS_UE_Cap’ is the minimum transport block size based on UE capability.

Table 1 below is the example values of minimum transport block size considering UE capability.

Table 1. Example values of min_TBS_UE_Cap

	Max. Codes
	min_TBS_UE_Cap

	5
	54

	10
	108

	15
	160


, where ‘Max. Codes’ is number of codes that can be decoded simultaneously.

Comparison of the solutions

If the number of possible transport block size is less than 64, the “Solution 1” is the best one because the “Solution 1” can guarantee no padding in MAC-hs PDU. No padding in MAC-hs PDU guarantees the maximum coding gain. However, from the signaling burden aspect, “Solution 2” and “Solution 3” is better than “Solution 1”. But it is also true that “Solution 2” and “Solution 3” can’t guarantee no padding in MAC-hs PDU.

If the number of possible transport block size is more than 64, “Solution 1” can’t guarantee no padding in MAC-hs PDU any more because 6-bit index value can’t cover all of possible transport block size.

If the number of possible transport block size is much larger than 64, “Solution 1” has another problem that it is not so easy to choose the 64 transport block size among the possible ones to minimize the padding in MAC-hs PDU. Moreover “Solution 1” still has more signaling burden than the others. Which means that “Solution 2” or “Solution 3” can be used alternatively in some situations.

Comparing “Solution 2” and “Solution 3”, “Solution 3” is better because it can minimize the padding in MAC-hs PDU.

Conclusion

This contribution evaluates the possible mapping methods between transport block size and 6-bit index values, transmitted on HS-SCCH, from the viewpoint of signaling burden and padding in MAC-hs PDU.

The “Solution 1” is the best one if the number of possible transport block size is less than 64. But “Solution 3” can be used alternatively if the number of possible transport block is much larger than 64.

So “Solution 3” is proposed to be used alternatively and corresponding text proposal is also attached in Annex.
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Annex

Following text proposal is drawn up based on the draft changes to RRC to support HSDPA [1].

============================ text proposal ============================

10.3.5.7a
HS-DSCH TB Set Size Information
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	CHOICE Signalling method
	
	
	
	

	>Direct indexing
	
	
	
	

	>>Dynamic Transport Format Information
	MP
	1 to <maxHSDSCH_Tbset_index>
	
	

	>>>Transport Block Set SIze
	
	
	Integer ( )
	Provides mapping of the TF indication sent on the HS-SCCH to the dynamic Transport Block Set size

	>Indirect indexing
	
	
	
	

	>>Min_TBS
	OP
	
	Integer ( )
	Provides minimum transport block size. If this value is not included, the default value can be use. Such default values are different according to the number of simultaneous HS-PDSCH codes the UE can receive


