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Introduction
In last RAN plenary meeting, the SUL with and without LTE/NR UL sharing from network perspective is targeted to be completed by Dec 2017 [1].

· LTE/NR UL subcarrier alignment is to be specified by Dec 2017
· On-going work in RAN4 
· Specify support for SUL with and without LTE/NR UL sharing only from network perspective in Rel-15 by Dec 2017
· As in current RAN1/RAN4 prioritization list
· Strive for specifying support for LTE/NR UL sharing from UE perspective in Rel-15 by June 2018 
· There is no NR L1/L2 impact after Dec 2017
· Completion of standalone NR has priority until June 2018
· No additional work specific to UL sharing from UE perspective in WGs until Dec 2017
Since only two meetings are left, BS RF requirements should be discussed in this meeting and final CR should be agreed in the next meeting.
Discussion

Table 1 below lists the analysis on BS RF requirements for SUL with and without LTE/NR UL sharing, in addition to LTE BS RF requirements and NR BS RF requirements. 
Table 1 Additional BS RF requirements for SUL
	Clause
	Title
	Additional requirement for SUL with and without LTE/NR UL sharing

	6
	Conducted transmitter characteristics
	No additional TX requirement is needed for SUL with and without LTE/NR UL sharing.

	6.1
	General
	

	6.2
	Base station output power
	

	6.3
	Output power dynamics
	

	6.4
	Transmit ON/OFF power
	

	6.5
	Transmitted signal quality
	

	6.5.1
	EVM
	

	6.5.2
	Frequency error
	

	6.5.3
	Time-Alginment Error
	

	6.6
	Unwanted emissions
	

	6.6.1
	General
	

	6.6.2
	Occupied bandwidth
	

	6.6.3
	Adjacent Channel Leakage Power Ratio (ACLR)
	

	6.6.4
	Operating band unwanted emissions
	

	6.6.5
	Transmitter spurious emissions
	

	6.7
	Transmitter intermodulation
	

	7
	Conducted receiver characteristics
	

	7.1
	General
	

	7.2
	Reference sensitivity level
	No additional requirement is needed. LTE and NR requirements can be applied individually. LTE requirements can refer to TS 36.104.

	7.3
	Dynamic range
	No additional requirement is needed. LTE and NR wanted signal requirements can be applied individually and interfering signal for NR can be used. LTE requirements can refer to TS 36.104.

	7.4
	In-band selectivity and blocking
	No additional requirement is needed. LTE and NR wanted signal requirements can be applied individually and interfering signal for NR can be used. LTE requirements can refer to TS 36.104.

	7.5
	Out-of-band blocking
	No additional requirement is needed. LTE and NR wanted signal requirements can be applied individually and interfering signal for NR can be used. LTE requirements can refer to TS 36.104.

	7.6
	Receiver spurious emissions
	No additional requirement is needed. 

	7.7
	Receiver intermodulation
	No additional requirement is needed. LTE and NR wanted signal requirements can be applied individually and interfering signal for NR can be used. LTE requirements can refer to TS 36.104.

	7.8
	In-channel selectivity
	In-channel selectivity is a measure of the receiver ability to receive a wanted signal in the presence of an interfering signal received at a larger power spectral density. For NR/LTE UL sharing, NR wanted signal can be verified with an LTE interfering signal. 

	Annex
	FRC
	FRC should be designed to accommodate both LTE and NR in one channel.


Regarding FRC, we discuss the FRC for general NR in [2].

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	


Table 2 FRC for LTE in NR-LTE co-existence
	Reference channel
	A1-2
	A1-3

	Allocated resource blocks
	15
	25

	DFT-OFDM Symbols per subframe
	12
	12

	Modulation
	QPSK
	QPSK

	Code rate
	1/3
	1/3

	Payload size (bits)
	1544
	2216

	Transport block CRC (bits)
	24
	24

	Code block CRC size (bits)
	0
	0

	Number of code blocks - C
	1
	1

	Coded block size including 12bits trellis termination (bits)
	4716
	6732

	Total number of bits per sub-frame
	4320
	7200

	Total symbols per sub-frame
	2160
	3600


3 Conclusion
This contribution discusses general BS RF requirements for SUL with and without LTE/NR UL sharing from network perspective. Table 1 is proposed to be adopted and corresponding TP is provided.
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Text Proposal for TR 38.817-02 

<Start of Text Proposal>
6.8 
Additional BS RF Tx requirements for SUL and LTE-NR co-existence
As SUL with and without NR-LTE co-existence is for uplink, no additional BS TX requirement is needed.
7.9
Additional BS RF Rx requirements for SUL and LTE-NR co-existence
7.9.1 REFSENS

No additional REFSENS requirement is needed. For NR-LTE co-existence, LTE and NR requirements can be applied individually. LTE requirements can refer to TS 36.104. 
In addition, FRC (fixed reference channel) for receiver requirements should be designed to accommodate both LTE and NR in one carrier to verify NR-LTE co-existence. The FRC for NR transmission is FFS and the FRC for LTE transmission is specified in Table 5.3.2.1-1.

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	


Table 7.9.1-1 FRC for LTE in NR-LTE co-existence
	Reference channel
	A1-2
	A1-3

	Allocated resource blocks
	15
	25

	DFT-OFDM Symbols per subframe
	12
	12

	Modulation
	QPSK
	QPSK

	Code rate
	1/3
	1/3

	Payload size (bits)
	1544
	2216

	Transport block CRC (bits)
	24
	24

	Code block CRC size (bits)
	0
	0

	Number of code blocks - C
	1
	1

	Coded block size including 12bits trellis termination (bits)
	4716
	6732

	Total number of bits per sub-frame
	4320
	7200

	Total symbols per sub-frame
	2160
	3600


7.9.2 In-channel selectivity

In-channel selectivity is a measure of the receiver ability to receive a wanted signal in the presence of an interfering signal received at a larger power spectral density. For NR-LTE co-existence, the throughput for NR wanted signal can be verified additionally with an LTE interfering signal to ensure the performance of NR and LTE in one carrier.
7.9.3 Other RX requirements

For other RX requirements with interfering signal, interfering signal for NR can be used. LTE and NR wanted signal requirements can be applied individually and LTE requirements can refer to TS 36.104.
<End of Text Proposal>
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