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1 Introduction
The scope of eLAA performance work according to the latest WID is to Specify the necessary UE and base station performance requirements to support UL carrier aggregation for an LAA SCell using Frame Structure type 3 [1]. The discussion on eLAA demodulation performance started in the last RAN4 meeting in Reno. There were attempts to get a way forward agreed during the meeting about the general parameters and test scope for BS demodulation, as well as the necessity of UE demodulation testing. The way forward [2] was however not approved due to disagreements between companies. In this contribution we provide our view on the conflicting issues, and discuss our view about the simulation parameters for BS demodulation tests.
2 BS demodulation performance
In the last meeting it was concluded that the eLAA BS demodulation work only considers PUSCH. In the following we will discuss some of the open items as they were listed in the noted way forward in the last meeting. 
Number of UEs to be modeled
In the last meeting it was discussed whether single or multiple UEs should be modeled in eLAA tests.
· Option 1: Single UE is modeled in all the demodulation test
· Option 2: Model multiple UEs with different timing and frequency offset
In our view it is sufficient to model single UE in all demodulation tests (Option 1). In our view, there is no feature in eLAA that would require multiple UE testing, and modeling two UEs would create unnecessary complexity. Therefore we don’t see a need to test eLAA with multiple UEs either.
Proposal 1: Choose Option 1: Single UE is modeled in all the demodulation tests.
PUSCH starting and ending symbol configuration
When choosing the PUSCH starting and ending symbol configuration, the most important factor is to keep the overall number of test cases as low as possible. The PUSCH starting position is indicated with 2 bits in each UL Grant:
· ‘00’ PUSCH starts from symbol #0 (i.e. subframe boundary)
· ’01’ PUSCH starts 25 us after the subframe boundary 
·  ‘10’ PUSCH starts 25 us + Timing Advance after the subframe boundary 
·  ‘11’ PUSCH starts from symbol #1 
The PUSCH ending symbol (symbol #12 or symbol #13) is indicated with one bit in each UL Grant. 
In the last meeting the following options were proposed for PUSCH starting and ending symbol configurations:
· Starting PUSCH symbol configuration
· Option 1:  ‘01’ (25µs in symbol 0);
· Option 2: define tests with all possible configurations. eNBs are tested for all configurations that it supports
· Other options not precluded.
· Ending symbol configuration
· Option 1: Up to OFDM symbol 13
· Option 2: Up to OFDM symbol 12
· Option 3: define tests with 12 symbol and 13 symbol. eNBs are tested for all configurations that it supports
In our view it is sufficient to test one option for both starting and ending symbol configuration. When choosing the options it needs to be checked that the code rate stays reasonable. From the options proposed in the last meeting we see that Option 1: ‘01’ (25µs in symbol 0) for starting symbol configuration is suitable. For ending symbol configuration each of the options symbol 12 or 13 can be chosen, but to choose one is sufficient.
Proposal 2: For starting PUSCH symbol configuration, choose Option 1: ‘01’ (25µs in symbol 0).
Proposal 3: For ending symbol configuration, choose one of Option 1 and Option 2.
Resource allocation
eLAA introduces a new resource allocation scheme to PUSCH. Resources are allocated in form of interlaces, comprised of 10 equally spaced PRBs and extending over the whole system bandwidth. The configured interlaces can be contiguous or non-contiguous. In the last meeting it was discussed whether to include only contiguous or additionally also non-contiguous interlace allocation in the PUSCH demodulation tests.
· Resource allocation
· Option 1: Only continuous interlace allocation
· Option 2: Both contiguous and non-contiguous interlace allocation
Based on our initial simulations, the difference in SNR values for 70 % throughput is fairly minor between contiguous and non-contiguous interlace allocation, as can be seen in Table 1. Therefore we see that to reduce the number of test cases, it is sufficient to test only contiguous interlace allocation.
Table 1: Initial simulation results for contiguous and non-contiguous interlace allocation.
	
	 
	MCS 6
	MCS 20
	MCS 28

	Contiguous
	70% TP
	-1.45
	11.38
	20.65

	Non-contiguous
	70% TP
	-1.31
	11.64
	20.78

	Code rates: 1/3 (MCS 6), 3/4 (MCS 20), 5/6 (MCS 28)                          Modulation schemes: QPSK (MCS 6), 16QAM (MCS 20), 64QAM (MCS 28)



Proposal 4: For resource allocation, use Option 1: Only contiguous interlace allocation.
The number of interlaces to be simulated needs to be chosen. Like proposed in our last meeting contribution, we see that for example 1,2 and 8 interlaces would be a good selection.
Other general parameters
· UL grant Scheduling
· Option 1: One stage scheduling
· Option 2: Two stage scheduling
For UL grant scheduling, one stage scheduling is a simpler option, and in our view it is sufficient to use that in the demodulation tests.
Proposal 5: Use one stage UL scheduling in eLAA demodulation tests.
· Antenna configuration
· Option 1: 1 Tx; RX: 2 and 4
· Option 2: 1 Tx; RX: 2, 4 and 8
· Other options not precluded
For antenna configuration we think 1 Tx and 2 and 4 Rx antennas is sufficient for eLAA tests.
Proposal 6: For antenna configuration, choose Option 1: 1 Tx; Rx: 2 and 4.
· Channel model
· Option 1: EVA5
· Option 2: EPA5
· Other options not precluded
Considering the channel model, we think it is sufficient to test one channel. As EVA5 model was chosen for DL demodulation tests, we think it makes sense to choose EVA5 for UL demodulation tests as well.
Proposal 7: Use EVA5 as channel model in PUSCH demodulation tests.
· Modulation
· Companies are encouraged to provide input based on test purposes
It would be reasonable to test low SINR case with QPSK, and high SINR case with 64QAM to see all effects of e.g. channel estimation in the simulations. Medium SINR case is on the other hand the most practical case, so also 16QAM modulation should be tested.
Proposal 8: Test QPSK, 16QAM and 64QAM modulations in PUSCH demodulation tests.
UL burst transmission model
In the last meeting the necessity of burst transmission model for UL was heavily discussed. At the end the discussion was about whether LBT modeling should be included in the tests or not. LBT is one of the key features in LAA/eLAA. In case the channel is heavily occupied, and LBT fails often, there may be possibly high delays in the UL transmission, and the signals are not available at the eNodeB as regularly as in LTE. 
The impact of LBT was taken into account in the LAA DL demodulation tests by introducing a burst transmission model. In uplink PUSCH however, from the demodulation perspective, the impact of LBT is handled in a similar way as the situation where UE misses UL grant intended for the UE. Difference may be in the regularity of UL signals missing, but we don’t see that this would impact the eNodeB implementation. Another aspect is that 1st symbol may be used for LBT instead of PUSCH. From PUSCH demodulation perspective, quite similar situation is encountered with SRS symbol at the end of subframe. Taking these similarities into account, LBT does not bring any new behaviour to the eNB. Based on this observation, our view is that LBT does not need to be included in the UL PUSCH tests in a similar way as in DL tests.
Proposal 9: No UL burst transmission model needs to be defined for PUSCH demodulation.
3 Summary
In this contribution we have discussed some of the open items in eLAA PUSCH demodulation. We have made the following proposals:
Proposal 1: Choose Option 1: Single UE is modeled in all the demodulation tests.
Proposal 2: For starting PUSCH symbol configuration, choose Option 1: ‘01’ (25µs in symbol 0).
Proposal 3: For ending symbol configuration, choose one of Option 1 and Option 2.
Proposal 4: For resource allocation, use Option 1: Only contiguous interlace allocation.
Proposal 5: Use one stage UL scheduling in eLAA demodulation tests.
Proposal 6: For antenna configuration, choose Option 1: 1 Tx; Rx: 2 and 4.
Proposal 7: Use EVA5 as channel model in PUSCH demodulation tests.
Proposal 8: Test QPSK, 16QAM and 64QAM modulations in PUSCH demodulation tests.
Proposal 9: No UL burst transmission model needs to be defined for PUSCH demodulation.
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