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Introduction
Way forward on BS RX requirements for enhanced LAA were agreed in [1]. In this contribution, we continue to discuss the remaining issues of SNR and NF on BS RX for eLAA.
Discussion

SNR and FRC
UL transmission in Band 46 is very different from that in licensed band and one interlace is the basic unit of resource allocation. Therefore, it is proposed that the fixed reference channel to test BS RX requirement should be one interlace composed of 10RBs for both 10MHz and 20MHz, e.g. interlace #0. 
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Figure 1 Interlace structure for 20MHz and 10MHz channel

FRC for low modulation order and high modulation order can be found in Table 1 and Table 2.
Table 1 FRC parameters for reference sensitivity and in-channel selectivity

	Reference channel
	A1-1
	A1-2
	A1-3
	A1-4
	A1-5
	A1-x
	A1-x

	Allocated resource blocks
	6
	15
	25
	3
	9
	101
	102

	DFT-OFDM Symbols per subframe
	12
	12
	12
	12
	12
	12
	12

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Payload size (bits)
	600
	1544
	2216
	256
	936
	1032
	1032

	Transport block CRC (bits)
	24
	24
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	0
	0
	0
	0
	0
	0
	0

	Number of code blocks – C
	1
	1
	1
	1
	1
	1
	1

	Coded block size including 12bits trellis termination (bits)
	1884
	4716
	6732
	852
	2892
	3180
	3180

	Total number of bits per sub-frame
	1728
	4320
	7200
	864
	2592
	2880
	2880

	Total symbols per sub-frame
	864
	2160
	3600
	432
	1296
	1440
	1440

	NOTE 1:  For reference channel A1-6, the allocated RB’s are uniformly spaced over the channel bandwidth at RB index N, N+5, N+15, ..., N+45 where N = {0, 1, 2, 3, 4}.
NOTE 2:  For reference channel A1-6, the allocated RB’s are uniformly spaced over the channel bandwidth at RB index N, N+10, N+20, ..., N+90 where N = {0, 1, 2, … 9}.


Table 2 FRC parameters for dynamic range

	Reference channel
	A2-1
	A2-2
	A2-3
	A2-x
	A2-x

	Allocated resource blocks
	6
	15
	25
	101
	102

	DFT-OFDM Symbols per subframe
	12
	12
	12
	12
	12

	Modulation
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Code rate
	2/3
	2/3
	2/3
	2/3
	2/3

	Payload size (bits)
	2344
	5992
	9912
	4008
	4008

	Transport block CRC (bits)
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	0
	0
	24
	0
	0

	Number of code blocks - C
	1
	1
	2
	1
	1

	Coded block size including 12bits trellis termination (bits)
	7116
	18060
	14988
	12108
	12108

	Total number of bits per sub-frame
	3456
	8640
	14400
	5760
	5760

	Total symbols per sub-frame
	864
	2160
	3600
	1440
	1440

	NOTE 1:  For reference channel A1-6, the allocated RB’s are uniformly spaced over the channel bandwidth at RB index N, N+5, N+15, ..., N+45 where N = {0, 1, 2, 3, 4}.
NOTE 2:  For reference channel A1-6, the allocated RB’s are uniformly spaced over the channel bandwidth at RB index N, N+10, N+20, ..., N+90 where N = {0, 1, 2, … 9}.


As observed in Table 3, legacy required SNR is different for different RB allocation even for the same modulation order and code rate. If the RB is contiguous allocated like that in Rel-8, it is expected that the required SNR difference will be very small for 10RB allocation, and can be estimated between the SNR values for 6RB and 15RB, which could be -0.2dB and 9.9dB respectively for low and high MCS. However, whether the required SNR for interlace structure has difference from that for contiguous RB allocation is not clear without further simulation. Considering the time limitation and if other companies are ok, we also would like to adopt the estimated SNR values.
Table 3 Required SNR for different reference channels for legacy LTE [2]
	Reference channel
	A1-1
	A1-2
	A1-3
	A1-4
	A1-5
	A2-1
	A2-2
	A2-3

	Allocated resource blocks
	6
	15
	25
	3
	9
	6
	15
	25

	Modulation scheme
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	16QAM
	16QAM
	16QAM

	Code rate
	1/3
	1/3
	1/3
	1/3
	1/3
	2/3
	2/3
	2/3

	Average between companies
	-0.1
	-0.3
	-1.0
	0.3
	-0.2
	9.9
	9.8
	9.8


Proposal 1: It is proposed that required SNR for PUSCH interlace transmission for low and high MCS could be -0.2dB and 9.9dB respectively.
NF for Micro and Pico
Some example NF and IM for REFSENS are compared as below:

· For Wi-Fi, 10 dB noise figure and 5 dB implementation margins are assumed [5]. 
· For LAA UE in Rel-13, 13 dB noise figure and 2.5 dB implementation margins are assumed. 

· For LTE Pico BS, 13 dB noise figure and 2 dB implementation margins are assumed.
· For LTE Micro BS, 10 dB noise figure and 2 dB implementation margins are assumed.

It is observed that Pico BS and LAA UE have worst NF among above systems. The sum of NF and IM for Pico BS is equal to Wi-Fi system and only a litter better than LAA UE. So we think the sum of NF and IM can not be further relaxed than Pico BS for eLAA BS. 
In addition, since the interfereing signal for Micro BS in ACS and blocking requirement has already relaxed 3dB than that for Pico BS [1], it is very straightforward that the NF of Micro BS should also reduce 3dB compared with the NF of Pico BS and be maintained for eLAA BS.
Proposal 2: The NF for Pico BS and Micro BS shall be reused for eLAA BS.
Conclusion

SNR and IM issues are discussed and some proposals are copied as below:
Proposal 1: It is proposed that required SNR for PUSCH interlace transmission for low and high MCS could be -0.2dB and 9.9dB respectively.
Proposal 2: The NF for Pico BS and Micro BS shall be reused for eLAA BS.
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