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1 Introduction
In RAN4 meeting #70bis, the scope of RAN4 work for FDD LTE coverage enhancement was narrowed down [1] and the way forward was agreed [2]. The work will focus on specifying the performance requirements with TTI bundling for VoIP. And the work plan was also agreed in [3]. Besides some detailed parameters on the test cases were provided in [4] for further consideration.
In this contribution, we will further discuss the framework and test parameters for the demodulation performance requirements. 
2 Previous agreements and proposals
In [2] for BS demodulation performance requirements, it was agreed that 
· RAN 4 shall 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:
· No new requirements for UL timing adjustment;

· No new requirements for high speed train;

· No new requirements for HARQ-ACK multiplexed on PUSCH;

· Test metric for new PUSCH performance requirements

· SNR at 2% residual BLER (rBLER);
· rBLER = A/B, where A  is the number of incorrectly decoded TBs after  retransmission and B is the number of transmitted TB (retransmitted TBs will not be counted repetitively)
In [4] a number of open issues on test parameters are identified:
· Test parameters for new PUSCH requirements in fading channels:

· TBS and Modulation order: 328bits QPSK;

· Option 1: Transmitting a new VoIP packet every 20ms;

· Option 2: Full buffer transmission

· PRB allocation: 

· Option 1: 3PRB;

· Option 2: 1 or 2PRB;

· Option 3: 1PRB, 3PRB;

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

· HARQ RTT: 12ms

· Number of HARQ processes: 3

· Maximum number of transmission and re-transmissions: 5

· Bandwidths under test: 

· 1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz and 20MHz;

· CP size: normal CP;

· Antenna configuration: 

· Reuse the existing models of 1×2 Low, 1×4 Low, 1×8 Low;

· Propagation conditions for the tests:  

· 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;
· Reference receiver: refer to 36.808 appendix
3 Discussion on open issues
In this section we mainly discuss four open issues, i.e., the transmission scheme for the test, PRB allocation, bandwidths under test, and propagation conditions for the tests.
Transmission scheme for the test
Firstly, we propose to transmit the VoIP packet with QPSK modulation and 328 bit TBS every 20ms during the test. In Figure 1, we show the timing of the transmission and re-transmissions with TTI bundling and 12ms RTT, assuming that maximum number of transmission times is 5. It is observed that after 40ms all the subframes are occupied by transmission or re-transmission of a packet. 
The agreed test metric is 2% residual BLER. It means that there will be still error after 5 times transmission of one packet. So there would be almost no difference between Option 1 (Transmitting a new VoIP packet every 20ms) and Option 2 (Full buffer transmission). 
Considering that Option 1 would be quite close to the practical use case, we propose that
· Proposal 1: Transmit a new VoIP packet with 328-bit TBS and QPSK modulation every 20ms during the test.
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Figure 1: Timing of the transmission and re-transmissions with TTI bundling and 12ms RTT
PRB allocation
Since the work focuses on VoIP use case and the typical resource allocation for VoIP is 3PRB, we propose that
· Proposal 2: it is proposed to allocate the 3PRB for PUSCH transmission and configure 10MHz bandwidth during the test.
Bandwidths under test
If the legacy method to design the performance requirements was followed, it would be quite natural to define the performance requirements with respect to all the bandwidths.  But no matter what bandwidth is configured, the test equipment only transmits data and DMRS on PUSCH in 3PRB. Thus there would be almost no performance difference between different bandwidths. According to the experience from the previous simulation campaign, the marginal performance difference would be caused by the various sampling rates for the channel model under the different bandwidths during the simulation. 
So the alternative way would be to specify the performance requirements with 3PRB allocation in a bandwidth agnostic way.
· Proposal 3: it is proposed to specify the performance requirements with 3PRB allocation in a bandwidth agnostic way for BS coverage enhancement.

Propagation conditions
We propose to follow the propagation conditions used for 1-PRB PUSCH tests, i.e., EVA5 low and ETU70 low.

· Proposal 4: it is proposed to apply EVA5 low and ETU70 low for the BS coverage enhancement performance requirements.
4 Simulation assumptions
In Table 1 and Table 2, we provide the simulation assumptions for BS demodulation performance requirements with TTI bundling for VoIP. During the simulation, 10MHz bandwidth is configured. The number of maximum transmission times is 5.
Table 1 Minimum requirement for PUSCH, 3PRB allocation, TTI bundling with 12ms RTT

	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Residual BLER
	SNR
[dB]

	1
	2
	Normal
	EVA 5Hz Low
	A11-1
	2%
	TBD

	
	
	
	ETU 70Hz* Low
	A11-1
	2%
	TBD

	
	4
	Normal
	EVA 5Hz Low
	A11-1
	2%
	TBD

	
	
	
	ETU 70Hz* Low
	A11-1
	2%
	TBD

	
	8
	Normal
	EVA 5Hz Low
	A11-1
	2%
	TBD

	
	
	
	ETU 70Hz* Low
	A11-1
	2%
	TBD

	Note*: Not applicable for Local Area BS and Home BS.
Note**: Transmit a new packet every 20ms


Table 2 FRC parameters for performance requirements (QPSK with 328 bit TB size)

	Reference channel
	A11-1
	
	
	
	
	
	

	Allocated resource blocks
	1
	
	
	
	
	
	

	DFT-OFDM Symbols per subframe
	12
	
	
	
	
	
	

	Modulation
	QPSK
	
	
	
	
	
	

	Code rate
	0.41
	
	
	
	
	
	

	Payload size (bits)
	328
	
	
	
	
	
	

	Transport block CRC (bits)
	24
	
	
	
	
	
	

	Code block CRC size (bits)
	0
	
	
	
	
	
	

	Number of code blocks - C
	1
	
	
	
	
	
	

	Coded block size including 12bits trellis termination (bits)
	1068
	
	
	
	
	
	

	Total number of bits per sub-frame
	864
	
	
	
	
	
	

	Total symbols per sub-frame
	432
	
	
	
	
	
	


5 Conclusions

In this paper, we discuss the simulation assumptions for BS demodulation performance requirements for LTE coverage enhancement. The proposals are summarized as follows:
· Proposal 1: Transmit a new VoIP packet with 328-bit TBS and QPSK modulation every 20ms during the test.

· Proposal 2: it is proposed to allocate the 3PRB for PUSCH transmission and configure 10MHz bandwidth during the test.

· Proposal 3: it is proposed to specify the performance requirements with 3PRB allocation in a bandwidth agnostic way for BS coverage enhancement.

· Proposal 4: it is proposed to apply EVA5 low and ETU70 low for the BS coverage enhancement performance requirements.

In Table 1 and Table 2, we provide the simulation assumptions for BS demodulation performance requirements with TTI bundling for LTE coverage enhancement.
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