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1. Introduction

In RAN4 #71 meeting, the BS demodulation requirements for FDD LTE has been agreed 1[]
. In addition, BS demodulation test parameters for FDD LTE coverage enhancements have been discussed 2[]
. This contribution presents our view on the choice of test parameters that are considered to be most suitable for the evaluation on the UL LTE coverage enhancements.
2.  Demodulation tests for UL Coverage Enhancements
2.1  Fixed Reference Channels
As stated in 3[]
, medium data rate PUSCH (384kbps) and PUSCH (12.2kbps VoIP) are the potential limiting factors for UL coverage compared with other UL channels. For the releases before LTE Rel-12, TTI bundling is restricted to QPSK and 3 PRBs or less, with a maximum TBS of 504 bits as shown in Table 1 4[]
. In practice, MCS choice is a trade-off between RB allocation and optimal receiver sensitivity that are related to the system capability and coverage range respectively. Thus because of the lowest coding rate with a proper coding gain and reasonable RB allocations suitable for VoIP traffic, 3 PRBs with ITBS as 7 is most likely to be used in practical system to enable VoIP transmission. Thus it is highly suggested to adopt 3 PRBs only for UL VoIP performance evaluation.
Proposal 1: Introduce new demodulation requirements for UL VoIP with 3RB allocation only.
Table 1 TBS applicable to TTI bundling in Rel-8/9/10
	ITBS
	NPRB

	
	1
	2
	3

	0
	16
	32
	56

	1
	24
	56
	88

	2
	32
	72
	144

	3
	40
	104
	176

	4
	56
	120
	208

	5
	72
	144
	224

	6
	328
	176
	256

	7
	104
	224
	328

	8
	120
	256
	392

	9
	136
	296
	456

	10
	144
	328
	504


Consequently, the corresponding configuration for this test case is given as bellow

Table 2   Proposed new FRCs for VoIP demodulation requirements

	Reference channel
	FRC 1

	Allocated resource blocks
	3

	DFT-OFDM Symbols per subframe
	12

	Modulation
	QPSK

	Code rate
	11/27*

	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

	Note *: code rate per TTI


As stated in 5[]
, Full Buffer Model is a simplified version of the traffic received/transmitted by a user in a data session. It is characterized by two facts: the number of users in the cell is constant and the buffers of the users’ data flows always have unlimited amount of data to transmit. The full buffer model has widely been adopted in OFDMA in simulation-based and theoretical investigations due to its simplicity. Thus full buffer is also suggested to be adopted to simplify UL coverage enhancements evaluation.
Proposal 2: Use Full Buffer traffic Model to simplify UL coverage enhancements evaluation.
2.2  Propagation conditions and CP length

According to 6[]
, in order to guarantee VoIP performance in typical scenarios, the following propagation conditions are suggested to be considered:

· EVA 5Hz: medium delay spread, low UE velocity 
· ETU 70Hz: high delay spread, medium UE velocity
· ETU 300Hz: high delay spread, high UE velocity
Though these conditions are used for the existing single RB tests in TS 36.104, as it is discussed in the above, 3RBs for VoIP with 12.2kbps rate are suggested to be tested. On the other hand, the coverage range of the cell deployment is evaluated by the link budget tool by which EVA is used for urban, EVA for suburb. In the cases where the coverage in the high speed scenario is really concerned with, ETU300 should be used. However, 2 propagation conditions, i.e. either EPA 5Hz or EVA 5Hz together with either EVA 70Hz, or ETU 70Hz or ETU 300Hz, seem to be enough to cover most concerns about cell coverage in pedestrian and high mobility scenarios while still keeping the test cases newly introduced as small as possible.
Proposal 3: 2 propagation conditions, i.e. either EPA 5Hz or EVA 5Hz together with either EVA 70Hz, or ETU 70Hz,  or ETU 300Hz, are suggested to be adopted to keep the test cases as limited as possible. In addition, it should be noted that performance requirements under ETU 70Hz or ETU 300Hz conditions are not applicable for Local Area BS and Home BS.
3. Conclusion
In this contribution, we present our preference on the test parameters for the evaluation on the UL LTE coverage enhancements. Proposal 1 to proposal 3 are made according to the consideration about practical concerns and simplicity:
Proposal 1: Introduce new demodulation requirements for UL VoIP with 3RB allocation only.
Proposal 2: Use Full Buffer traffic Model to simplify UL coverage enhancements evaluation.

Proposal 3: 2 propagation conditions, i.e. either EPA 5Hz or EVA 5Hz together with either EVA 70Hz, or ETU 70Hz,  or ETU 300Hz, are suggested to be adopted to keep the test cases as limited as possible. In addition, it should be noted that performance requirements under ETU 70Hz or ETU 300Hz conditions are not applicable for Local Area BS and Home BS.
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