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Introduction 

RAN4 would like to thank RAN1 on the LS response in [2].  RAN4 hopes the following response to the requested questions (shown in italics) will help RAN WG1.
A) RAN1 notes that the RB offset values in Table 1 are tentative (i.e. within square brackets).  Any clarification on the range of the values would help RAN WG1 better decide between the provided options. 

RAN4’s general mode of operation is to define a value in brackets so that other companies can simulate or contribute to the discussion prior to consensus. In this case the values in brackets are based on results provided by different companies. These results show, in order to avoid any 3rd order Image and LO leakage spurious component from interfering with the victim or protected band

B) Further RAN1 would appreciate feedback on whether the RB offset values proposed in Table 1 in R4-082585 are conditioned on the UE maximum power reduction (MPR) or if they are independent?  

The RB offset values are independent of MPR. The RB offset for Region A (and A* in the case of option 1) is dependant on the channel bandwidth and size of external frequency gap. The RB offset can be mathematically derived from the 3rd order relationship of  2f1 – f2 or 2f2-f1 ​where f1 and f2 are transmitted RB and its image component or LO leakage component as specified in TS36.101. 
Table 1 below provides the Region A RB offset needed to avoid interference in the victim or protected band. The L_CRB depends on the availability and size of the frequency gap adjacent to the UL channel. The results below assume a 2 or 5 MHz frequency gap.
Table 1: RB offset for different 2 and 5 MHz frequency gap
	Channel bandwidth [MHz]
	1.4 MHz
	3MHz
	5MHz
	10MHz
	15MHz
	20MHz

	Max transmission configuration NRB
	6
	15
	25
	50
	75
	100

	3rd order Image -from edge of channel*
	
	
	±4.25MHz
	±8.5MHz
	±12.75MHz
	±17MHz

	L_CRB offset (5 MHz ext. frequency gap)
	 
	 
	 
	[8]
	[16]
	[24]

	L_CRB offset (2 MHz ext. frequency gap)
	 
	 
	 
	[12-14]
	n/a
	n/a


C) In case they are dependent, can the RB offset value be reduced given larger MPR? 
A deployment solution would either require an RB offset OR a larger MPR solution to meet the emission target. 

The 3rd order spurious emission level for a single RB transmitted in the case of PUCCH transmission is -20dBm/1MHz in the victim or protected band.  Note; the emission target levels in TS36.101 range from -30dBm/1MHz (ITU) to -50dBm/1MHz for protection of other cellular bands. In this case, to meet the required emission target would require an RB offset as indicated in the response to B) or a significant MPR to reduce the -20dBm/1MHz 3rd order emission to meet the target of -30dBm/1MHz (ITU) to -50dBm/1MHz spurious emission target.
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5. 
Actions to RAN1, RAN2 group
RAN4 hopes the following response to the requested questions (shown in italics) will help RAN WG1 progress the work. 
6
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