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1. Introduction
In RAN#65, a new Work Item on Uplink Capacity Enhancements for LTE was approved [1], which aims to enhance the uplink capacity of LTE by means of introducing uplink 256QAM, and supporting PUSCH transmission in UpPTS. In RAN1#84bis, discussion on UL 256QAM was performed, and one controversial aspect is whether to introduce new TBS index(es) for PUSCH with 256QAM. The related agreement is:
Agreements:

· Reference number of REs available in PUSCH for UL 256QAM TBS design is 144 REs/PRB

· The maximum coding rate for PUSCH with 256QAM should not exceed 0.931

· FFS whether or not to introduce new TBS index(es) for PUSCH with 256QAM
· Companies are encouraged to submit evaluations to RAN1#85
In this contribution, we will provide some evaluation results on the UL geometry, which shows that it is beneficial to introduce new TBS index(es) for PUSCH with 256QAM.
2. Simulation results of UL geometry for scenario 2b (sparse)
In the simulation, UL geometry in Pico UEs for scenario 2b (sparse) is evaluated.
The following two kinds of UL open loop power control configurations for Pico UEs are evaluated, which are two typical open loop power control parameters that applied in our commercial TD-LTE networks:
· Case 1: P0(-67dBm), alpha(0.7);
· Case 2: P0(-81dBm), alpha(0.8);
For comparison and calibration, DL geometry and UL geometry without open loop power control are also shown in  the Figure 1. In the figure, the SINR without MIMO processing gain is considered as the performance metric. More detailed simulation assumptions are shown in Appendix-A.
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Figure 1. CDF of UL geometry in Pico UEs for scenario 2b (sparse)
Table 1: {5%-, 50%-, 95%} SINR and SINR≥26dB percentage for scenario 2b (sparse)
	
	5%-ile SINR
	50%-ile SINR
	95%-ile SINR
	Total UE percentage of SINR≥26 dB

	DL geometry 
	2.707 dB
	21.74 dB
	42.87 dB
	43%

	UE geometry without open loop power control
	-15.42 dB
	27.13 dB
	60.05 dB
	52%

	UE geometry with open loop power control: 
P0(-67dBm), alpha(0.7)
	2.347 dB
	22.72 dB
	31.98 dB
	41%

	UE geometry with open loop power control: 
P0(-81dBm), alpha(0.8)
	3.031 dB
	18.81 dB
	24.2 dB
	1%


According to the link level simulation results of DL 256QAM [2]

 REF _Ref450740354 \r \h 
[3]

 REF _Ref450740356 \r \h 
[4]

 REF _Ref450740360 \r \h 
[5], it was observed that the required SINR of the existing maximum TBS index is approximately 26dB. Therefore, we mainly focus on checking how many UEs can achieve SINR higher than 26dB in the UL transmission, so as to see how many UEs can benefit from TBS entries with index higher than existing TBS index. 
Based on the simulation results in Figure 1 and Table 1, it can be seen that up to 41% UEs’ UL SINR is larger than 26dB under the open loop power control configuration of P0 = -67dBm and alpha = 0.7, which prove the necessity of introducing new larger TBS entries for UL 256QAM. In addition, since the current results are obtained without exploiting receiving MIMO processing gain, and without smart UL scheduling, it can be expected that the portion of UEs that benefits from new TBS entries can be more, if integrating up MIMO processing gain and smart UL scheduling.
Observation: In SCE scenario 2b (sparse), more than 40% percent UEs are observed to be able to benefit from introducing new larger TBS entries than existing TBS entries, under practical power control parameter settings.
Proposal: It is recommended to specify new TBS entries for PUSCH with 256QAM.
4. Conclusion 
In this contribution, we provided some evaluation results on the UL geometry based on SCE scenario 2b (sparse). Based on the evaluation results, we conclude the following observation and proposal:
Observation: In SCE scenario 2b (sparse), more than 40% percent UEs are observed to be able to benefit from introducing new larger TBS entries than existing TBS entries, under practical power control parameter settings.

Proposal: It is recommended to specify new TBS entries for PUSCH with 256QAM.
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Appendix A: Simulation Assumptions
The simulated scenarios follow the settings in [1]. Some of the relevant parameters in the simulations are shown in the Table 1. 
Table 1. System simulation assumptions

	Parameter 
	Setting 

	Network Layout 
	500m macro-layer inter-site distance 

	Cell layout 
	7 macro-sites (21 macro-cells), wrap around 

	UE placement 
	2/3 UEs inside the hotzone buildings; the remaining UEs are uniformly distributed within the macro-cell area; 80% users indoors 

	Transmit power 
	Macro-eNB: 46dBm; pico-eNB: 24dBm, UE: 23dBm (max) 

	Bandwidth 
	Macro: 10MHz at 2GHz; Small cell: 10MHz at 3.5GHz (scenario 2b) 

	Antenna gain 
	Macro: 17 dBi; pico: 5 dBi; UE: 0 dBi 

	Antenna pattern 
	Macro: 3D; Pico and UE: Omni 

	Path loss 
	Macro-eNB to UE: ITU UMa; 
Pico-eNB to UE: for indoor UEs in the same building, ITU InH; for outdoor UEs and indoor UEs in another building, ITU UMi;

	Shadow fading 
	Macro-eNB to UE: ITU UMa; Pico-eNB to UE: ITU InH 

	eNB packet scheduling 
	Random

	Cell selection criteria 
	RSRQ 

	Number of clusters per macro 
	1

	Number of small cells per cluster 
	2

	CRE (Cell Range Extension)
	0dB 

	Open loop power control
	Pico UEs: 
· case 1: P0(-67dBm), alpha(0.7)

· case 2: P0(-81dB) alpha(0.8)


