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1. Introduction
From RAN1#70 meeting, the working assumption was reached as below [1]:
· Working assumption:

· T2TP range with 8 PAM

· Extend down to [6 dB]

· Extend the Bec range to match the extended T2TP [and extend Bed] range

· Investigate if a second T2TP should be applied when 8PAM modulation is used (the UE is configured with two T2TP values

· E-DPDCH gain factor range for 8PAM is not extended in RAN1#70

· Further analysis supporting the extended Bed range is invited for the final decision

· Absolute Grant table range is extended if the Bed range is extended

Email discussion till September 21st, NSN
Since a decision was not reached as outcome of the email discussion on this topic, we will give some further discussion in this contribution.
1.1 Remaining aspects with 8PAM

1.2 T2TP for 8PAM

From Figure 1 in [2] as shown in the Appendix, we can see that with the increase of TBS, the optimal T2TP is roughly the same for all TB sizes. Similarly to 16QAM, the T2TP power ratio range is approximately [10-16] dB, as shown in Table 1B.0 in TS 25.213. Furthermore, the same conclusion can be obtained from the Ericsson’s simulation results in the email discussion. Since the optimal T2TP between 8PAM and 4PAM is approximately same, it is not necessary to introduce two T2TP in order to support 8PAM. 
Table 1B.0: T2TP
	Signalled values for 
 T2TP
	Power offset values 
 T2TP [dB]

	6
	16

	5
	15

	4
	14

	3
	13

	2
	12

	1
	11

	0
	10


Proposal 1: Maintain the current optimal range of T2TP as in Table1B.0 in TS 25.213 to support UL 64QAM.
1.3 Gain factor for 8PAM

We presented our proposals on the setting of gain factor with 8PAM in [2] in last meeting. All the proposals are based on the principle that DPCCH power equals to -21dB. Given the demodulation performance of E-DPCCH, an additional table where the DPCCH power equals to -14dB is provided as Table 1. Furthermore, in order to have a direct comparison between the two different tables, the table in [2] is also copied here as Table2. 
Table 1: AWGN, DPCCH Power =-14dB, the required optimal T2TP, ed,k/c and ec/c with different TBS for UL 64QAM
	TBS
	T2TP
(dB)
	EDPCCH/N0
(dB)
	Ec/N0
(dB)
	Ecp/N0
(dB)
	EE-DPCCH /N0
(dB)
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	19000
	13
	-14
	7.7
	-5.51
	-6.18
	7.82
	13.71
	37/15
	73/15
	82/15

	2487
	13
	-14
	10.6
	-2.61
	-2.94
	11.06
	16.6
	5415
	102/15
	144/15

	27564
	13
	-14
	12.84
	-0.37
	-0.56
	13.43
	18.85
	71/15
	132/15
	186/15

	30400
	13
	-14
	15.02
	1.78
	1.69
	15.69
	21.03
	92/15
	169/15
	239/15

	31600
	13
	-14
	16.3
	3.09
	3.00
	17.00
	22.31
	107/15
	196/15
	277/15

	32991
	13
	-14
	17.86
	4.65
	4.59
	18.59
	23.87
	128/15
	235/15
	331/15


Table 2: AWGN, DPCCH Power =-21dB, the required optimal T2TP, ed,k/c and ec/c with different TBS for UL 64QAM
	TBS
	T2TP
(dB)
	EDPCCH/N0
(dB)
	Ec/N0
(dB)
	Ecp/N0
(dB)
	EE-DPCCH /N0
(dB)
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	19000
	13
	-21
	7.7
	-5.51
	-5.64
	15.36
	20.71
	88/15
	163/15
	231/15

	24087
	13
	-21
	10.6
	-2.61
	-2.68
	18.32
	23.61
	124/15
	228/15
	323/15

	27564
	13
	-21
	12.84
	-0.37
	-0.41
	20.59
	25.85
	161/15
	295/15
	417/15

	30400
	13
	-21
	15.02
	1.78
	1.78
	22.78
	28.03
	207/15
	379/15
	536/15

	31600
	13
	-21
	16.3
	3.09
	3.07
	24.07
	29.31
	240/15
	439/15
	621/15

	32991
	13
	-21
	17.86
	4.65
	4.64
	25.63
	30.87
	287/15
	525/15
	742/15


From Table 1 and 2 we can observe that with the increase of DPCCH power smaller ed,k/c andec/c are required. When the DPCCH power increases to -14dB, the required ed,k/c andec/c are similar to the ones for 16QAM, which are 377/15 (Table 1B.2A) and 239/15 (Table 1B.0A), respectively, in specifications 25.213.
Two solutions can be adopted to supported 8PAM. One is to increase DPCCH SIR target but maintain the current quantized ed,k/c andec/c table as proposed in [3]. Alternatively, a lower DPCCH power can be used but the quantized ed,k/c and ec/c tables are extended.

The solution that extends the range of the gain factors will leave more flexibility in setting the SIR target for implementation. Even if -14dB is adopted, the gain factor should be set to be a larger value due to the deteriorated channel condition. So the increased gain factor used with increased SIR target is a more flexible solution. In addition, if some small values in the ed,k/c and ec/c tables are deleted to accommodate new larger values, this is reasonable since 8PAM is mainly used for high data rates.
2. Conclusion
This contribution discusses the remaining issues for UL 64QAM, which mainly include quantized power offset tables and optimal T2TP table. 
Proposal 1: Maintain the current optimal range of T2TP as in Table1B.0 in TS 25.213 to support UL 64QAM.
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Figure 1: AWGN, Link efficiency for 64QAM
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