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1. Introduction
In RAN4 #70bis meeting, it was agreed that RAN4 should specify the new PUSCH performance requirements in multiple fading propagation conditions for FDD, which will focus on verifying VoIP performance with the Rel-12 TTI bundling enhancement mechanism [1], and test parameters for the new PUSCH performance requirements have also been discussed [2]. Based on the work plan on BS demodulation requirements for LTE coverage enhancements [3], the focus will be to progress the simulation assumptions for the identified test cases in this meeting. In this contribution, we provided our analysis and views for the test parameters based on some initial simulation results.
2. Discussion
In [2], test parameters for the new PUSCH performance requirements have been listed, with some options on certain test parameters. Those options need to be resolved. In the following, we will provide our views on those options based on our initial simulation results. For each comparison simulation test, we vary the value of one specific simulation parameter, and keep the other parameters the same. The detailed parameters used for the simulation are listed in table 1 in the Annex.
Those options on test parameters are discussed and analysed in the following sub-sections.
2.1 TBS and Modulation order: 328bits QPSK
In [2], two options are listed for transmission model,
· Option 1: Transmitting a new VoIP packet every 20ms;

· Option 2: Full buffer transmission

Theoretically, the only difference between Option 2 with Option 1 is reduction of the test time because we can transmit multiple new VoIP packets in 20ms. Considering option 1 is the more realistic transmission design for VoIP services, we recommend choosing Option 1 for new PUSCH performance requirement for UL VoIP.
Proposal 1: Transmitting a new VoIP packet every 20ms in the new PUSCH demodulation tests for UL VoIP.
2.2 PRB allocation
In [2], three options are listed for PRB allocation size,
· Option 1: 3 PRB;

· Option 2: 1 or 2PRB;

· Option 3: 1 PRB, 3 PRB;

· Option 1 is set as baseline, Option 2 and Option 3 are not precluded.

Figure 1 shows the rBLER performance of UL TTI bundling with different PRB allocation size.  
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Figure 1: Simulation results for different PRB allocation (1x2, EVA5)
Observation: 

In Figure 1, it shows that the rBLER performance improves with the allocated RB number, as more RB resources resulted in more accurate DM-RS estimation and lower code rate. There are ~1.2dB performance improvement between 3RB and 2RB, and ~3dB between 2RB and 1RB at 2% rBLER point, in other words, the SNR at 2% rBLER point for 3RB is the lowest. From the perspective of test purpose, we believe the 3RB case is more suitable for verifying the BS implementation under low SNRs. Considering 3PRB is the typical configuration, and in order to reduce the number of test cases, we propose to introduce the performance requirements for UL VoIP only with 3PRB allocation.
Proposal 2: Introduce the new performance requirements for UL VoIP with 3PRB allocation.
2.3 Antenna Configuration

In [2], the following options are listed,
· Reuse the existing models of 1×2 Low, 1×4 Low, 1×8 Low;

In Figure 2, the rBLER performance of UL TTI bundling for different antenna configurations is shown. 
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Figure 2: Simulation results for different antenna configurations (3PRB, EVA5)
Observation: 

From figure 2, we can observe that the increasing the number of Rx antennas provides considerable gains because of Rx diversity gain, the enhancements are ~4.6dB between 2Rx and 4Rx, and ~3.3dB between 4Rx and 8Rx at 2% rBLER point. Furthermore, the current PUSCH demodulation tests included 2Rx, 4Rx and 8Rx configurations. So it is proposed that 1Tx 2Rx, 1Tx 4Rx and 1Tx 8Rx antenna configurations should all be included in the new performance requirements for UL VoIP.
Proposal 3: (1Tx, 2Rx), (1Tx, 4Rx) and (1Tx, 8Rx) antenna configurations should be included in the new performance requirements for UL VoIP.
2.4 Propagation Conditions

In [2], the following options are listed,
· Option 1: EVA5, ETU70, ETU300

· Option 2: EPA5, EVA70;

· Option 3: EVA5, ETU70;

· Option 4: EVA5, ETU300;

· Other options to further reduce the propagation conditions for the test are not precluded;

Figure 3 shows the rBLER performance of UL TTI bundling under different channel conditions. 
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Figure 3: Simulation results for different propagation conditions (3PRB, 1x2)
Observation: 

In Figure 3, we can observe that scenarios with higher Doppler frequency shift have better rBLER performance as greater diversity gain. It’s also shown that EPA5 and EVA5 have the similar performance, and the rBLER curves between the EVA70 and ETU70 have a small gap. In order to cover the scenario of high and low Doppler and reduce the number of test cases, we can develop the performance requirements for UL VoIP with EVA5 and ETU300 propagation condition.
Proposal 4: Develop the performance requirements for UL VoIP with EVA5 and ETU300 propagation conditions.
2.5 Channel bandwidths
In the last RAN4 meeting, there was question raised whether all channel bandwidths should be included in the UL VoIP demodulation test. In theory, the channel bandwidth has no impact on the rBLER performance of UL TTI bundling for VoIP. As the existing PUSCH demodulation requirements cover all the channel bandwidths, we believe that all channel bandwidth cases shall also be included in the UL VoIP demodulation test. 
Proposal 5: 1.4 MHz, 3 MHz, 5 MHz, 10 MHz, 15 MHz and 20 MHz channel bandwidth shall all be covered in the UL VoIP demodulation requirements.
3. Conclusion
In this contribution, we analyzed the test parameters for the BS demodulation requirements based on our initial simulation results, and the following proposals were provided: 
Proposal 1: Transmitting a new VoIP packet every 20ms in the new PUSCH demodulation tests for UL VoIP.
Proposal 2: Introduce new performance requirements for UL VoIP with 3PRB allocation.

Proposal 3: (1Tx, 2Rx), (1Tx, 4Rx) and (1Tx, 8Rx) antenna configurations shall be included in the new performance requirements for UL VoIP.
Proposal 4: Develop the performance requirements for UL VoIP with EVA5 and ETU300 propagation conditions.
Proposal 5: 1.4 MHz, 3 MHz, 5 MHz, 10 MHz, 15 MHz and 20 MHz channel bandwidth should be covered in the UL VoIP demodulation requirements.
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5. Annex

Table 1
Baseline simulation parameters for PUSCH demodulation tests for VoIP transmission
	Parameters
	Values

	TBS and Modulation order
	328bits, QPSK

Transmitting a new VoIP packet every 20ms

	Propagation conditions
	EVA5

	Antenna configuration and correlation
	1x2 Low

	Noise Model
	AWGN

	Channel bandwidth
	10 MHz

	Channel estimation
	Practical channel and noise estimation

	Cyclic prefix
	Normal

	Resource allocation
	3PRB

	HARQ RTT
	12ms

	Number of HARQ processes
	3

	Maximum number of HARQ transmissions
	5

	Redundancy version sequence
	0, 2, 3, 1

	Reference receiver 
	refer to 36.808 appendix
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