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1 Introduction
In RAN2#62bis meeting, an issue was raised in [1] that the current happy bit setting mechanism does not take into account the existence of MAC segmentation when MAC-i/is is configured. In this contribution, one possible solution to address this issue will be discussed.
Two corresponding draft CRs for 25.331 and 25.321 are also provided in [2] and [3].
2 Discussion
In current specification, in order to assess if it has enough power available to transmit at higher data rate the UE shall:

1)
Identify the E-TFC that has a transport block size at least x bits larger than the transport block size of the E-TFC selected for transmission in the same TTI as the Happy Bit, where x is the smallest RLC PDU size configured among all the logical channels that do not belong to non-scheduled MAC-d flows and which have data in the buffer; and

2)
Based on the same power offset as the one selected in E-TFC selection to transmit data in the same TTI as the Happy Bit, check that the identified E-TFC is supported i.e. not blocked.
The above x bits estimation criterion is based on that no improved L2 for UL is applied. When MAC-i/is is configured, it is possible for UE to transmit higher E-TFC even if this E-TFC cannot accommodate a full additional RLC PDU, as a result, the unnecessary UL data rate reduction could be avoided, especially at cell edge.
In [1], a solution is given by defining the x bits as the smallest interval that allows higher E-TFC. However it is questioned by frequently sending unhappy to the NW, as well as not taking into account grant granularity.
In order to resolve the problem raised above, an “E-TFCI increase step” could be defined by NW, which describes the increased indices of E-TFCI. UE should check if it has enough power available to support the E-TFC whose E-TFCI is“E-TFCI increase step”higher than the E-TFCI of the E-TFC selected for transmission in the same TTI as the Happy Bit. 
One possible way to estimate the value of “E-TFCI increase step” by the NW is given below.

It is assumed 2ms TTI and no 16QAM is configured, E-DCH Transport Block Size Table 0 could be obtained using the formula below. It can be seen that the TBS Increment between each two consecutive E-TFC is about 0.16 dB.


From the table 1, it can be seen that the average Delta dB between each two consecutive Scheduled Grant is about 1dB, so it can be obtained that the value of “E-TFCI increase step” is about 6.
For the case when 10ms TTI is configured, the TBS Increment between each two consecutive E-TFC is about 0.18 dB, thus similar “E-TFCI increase step” = 6 could be obtained according to table 1. Further more, for the case when 2ms TTI and 16QAM are configured, the TBS Increment between each two consecutive E-TFC is about 0.18 dB, also similar “E-TFCI increase step” = 6 could be obtained according to table 2.
Table 1 SG table for non 16QAM
	Index
	Scheduled Grant
	dB
	Delta dB

	37
	(168/15)2*6
	28.77
	0.98

	36
	(150/15)2*6
	27.78
	0.78

	35
	(168/15)2*4
	27.00
	0.98

	34
	(150/15)2*4
	26.02
	0.98

	33
	(134/15)2*4
	25.04
	1.03

	32
	(119/15)2*4
	24.01
	1.00

	31
	(150/15)2*2
	23.01
	0.96

	30
	(95/15)2*4
	22.05
	1.07

	29
	(168/15)2
	20.98
	1.07

	28
	(150/15)2
	20.00
	0.98

	27
	(134/15)2
	19.02
	1.03

	26
	(119/15)2
	17.99
	1.00

	25
	(106/15)2
	16.98
	0.95

	24
	(95/15)2
	16.03
	1.07

	23
	(84/15)2
	14.96
	0.98

	22
	(75/15)2
	13.98
	0.98

	21
	(67/15)2
	13.00
	0.96

	20
	(60/15)2
	12.04
	1.08

	19
	(53/15)2
	10.96
	1.04

	18
	(47/15)2
	9.92
	0.98

	17
	(42/15)2
	8.94
	0.87

	16
	(38/15)2
	8.07
	0.87

	15
	(34/15)2
	7.11
	1.09

	14
	(30/15)2
	6.02
	0.92

	13
	(27/15)2
	5.11
	1.02

	12
	(24/15)2
	4.08
	1.16

	11
	(21/15)2
	2.92
	0.87

	10
	(19/15)2
	2.05
	0.97

	9
	(17/15)2
	1.09
	1.09

	8
	(15/15)2
	0.00
	1.24

	7
	(13/15)2
	-1.24
	0.70

	6
	(12/15)2
	-1.94
	0.76

	5
	(11/15)2
	-2.69
	1.74

	4
	(9/15)2
	-4.44
	1.02

	3
	(8/15)2
	-5.46
	1.16

	2
	(7/15)2
	-6.62
	1.34

	1
	(6/15)2
	-7.96
	1.58

	0
	(5/15)2
	-9.54
	


Table 2 SG table for 16QAM 
	Index
	Scheduled Grant
	dB
	Delta dB

	37
	(377/15)2x4
	34.03
	1.00

	36
	(336/15)2x4
	33.03
	1.27

	35
	(237/15)2x6
	31.76
	0.97

	34
	(212/15)2x6
	30.79
	0.79

	33
	(237/15)2x4
	29.99
	1.22

	32
	(168/15)2*6
	28.77
	0.99

	31
	(150/15)2*6
	27.78
	0.77

	30
	(168/15)2*4
	27.01
	0.99

	29
	(150/15)2x4
	26.02
	0.98

	28
	(134/15)2x4
	25.04
	1.03

	27
	(119/15)2x4
	24.01
	1.00

	26
	(150/15)2x2
	23.01
	0.96

	25
	(95/15)2x4
	22.05
	1.07

	24
	(168/15)2
	20.98
	0.98

	23
	(150/15)2
	20.00
	0.98

	22
	(134/15)2
	19.02
	1.03

	21
	(119/15)2
	17.99
	1.01

	20
	(106/15)2
	16.98
	0.95

	19
	(95/15)2
	16.03
	1.07

	18
	(84/15)2
	14.96
	0.98

	17
	(75/15)2
	13.98
	0.99

	16
	(67/15)2
	12.99
	0.95

	15
	(60/15)2
	12.04
	1.08

	14
	(53/15)2
	10.96
	0.94

	13
	(47/15)2
	9.92
	0.98

	12
	(42/15)2
	8.94
	0.87

	11
	(38/15)2
	8.07
	0.96

	10
	(34/15)2
	7.11
	1.09

	9
	(30/15)2
	6.02
	0.91

	8
	(27/15)2
	5.11
	1.03

	7
	(24/15)2
	4.08
	1.16

	6
	(21/15)2
	2.92
	0.87

	5
	(19/15)2
	2.05
	0.96

	4
	(17/15)2
	1.09
	1.09

	3
	(15/15)2
	0.00
	1.24

	2
	(13/15)2
	-1.24
	0.70

	1
	(12/15)2
	-1.94
	0.75

	0
	(11/15)2
	-2.69
	


It can be seen that the above solution has the following three advantages:
1) The solution is a relative simple one, i.e. only a little modification will be introduced;

2) The mechanism takes into account the grant granularity;

3) The unhappy will not report too frequent thus high E-RGCH overhead could be avoided.
Proposal 1: It is proposed that an “E-TFCI increase step” could be defined by NW, which describes the increased indices of E-TFCI and could be used to assess if UE has enough power to transmit higher data rate during happy bit setting procedure.
Proposal 2: It is proposed that the “E-TFCI increase step” is signalled to UE via DCCH signalling.
3 Conclusion
In this paper, a possible happy bit setting mechanism with improved L2 for UL was discussed as the way forward. We propose RAN2 to discuss and agree on the following proposals:
Proposal 1: It is proposed that an “E-TFCI increase step” could be defined by NW, which describes the increased indices of E-TFCI and could be used to assess if UE has enough power to transmit higher data rate during happy bit setting procedure.

Proposal 2: It is proposed that the “E-TFCI increase step” is signalled to UE via DCCH signalling.
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