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1 Background
In [1], RAN4 highlighted the issue of co-existence when allocating a high power transmission at the channel edge nearest a victim or protected band.  Currently, three RF co-existence options were considered in order to address the impact of the PUCCH channel edge. All 3 options shown below in figure 1 can be used to address the spurious emission target needed for the UL/DL co-existence scenario. 
[image: image1] 
The PUSCH transmissions shown in yellow represent the maximum (contiguous) resource allocated to a single UE. Additionally, PUSCH Physical Resource blocks (PRB’s) (shown as Region A and A*) located to the exterior of the PUCCH-schedulable regions could be re-allocated to one or more additional UE’s for Options 1 and 2, but not for Option 3 (Region B).
The number of RB(s) for Region A and A* (in case of option 1) is dependant on the channel bandwidth and size of guard band available. A larger UL transmission channel bandwidth will require a corresponding increase in the number of RBs. Reducing the size of the guard band will also require a corresponding increase in the number of RBs. This is shown in Table 1 for a 10 MHz channel bandwidth

[image: image4.png]Scenarios |_1OMH2/5MHz guard band | 10MHz/ 2MHz guard band (Band 13)
FegonA | Fegon Fegonh | Fegon®

L L W 2] PRE W

Opton2 | ~[5]PRE i ~{12-14]PRE R

Opion 3 s o dlocefion [y o alocefion

Tabie T Opfions o address UE smission corral





RAN4 kindly requests RAN1 and RAN2 to note the observations above and need to address the many difficult scenarios for co-existence with different technologies and wider channel allocations. RAN4 would also like RAN1 and RAN2 to study the implications of option 2 and option 3 and consider if these options or alternatives can be included, preferably in release 8 of the standard. 

2 Proposed response 

In response to [1], RAN1 [2] response was to request the following information (shown in italics) from RAN4 to allow RAN WG1 to choose the appropriate options
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. 
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?  
C) In case they are dependent, can the RB offset value be reduced given larger MPR? 
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RAN4 would like to thank RAN1 on the LS response in R1-0804069. RAN4 hopes the following response to the requested questions (shown in italics) will help RAN WG1 choose the appropriate option.

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, then a RB offset of 
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 will need to be allocated as a pseudo guard band indicated as Region A in UL transmission configuration NRB. The difference between 12 and 14 is that a 12 RB offset would fall on the edge of the victim band while 14 RB provides an implementation margin by way of a frequency offset, since a narrow band system (6.25 KHz BW) would be more sensitive to an interference on the edge of its allocated 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 guard band available to the operator. The RB offset can be mathematically derived from the 3rd order relationship of ± 2f1 – f2 where f1 and f2 are transmitted RB and its image component or LO leakage component as specified in TS36.101. 
Table 2 below provides the Region A RB offset (or additional pseudo guard band) needed to avoid interference in the victim or protected guard band assuming a 2 or 5 MHz guard band is provided by the regulator. 

	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

	RB offset (5 MHz ext. guard band)
	 
	 
	 
	[8]
	[16]
	[24]

	RB offset (2 MHz ext. guard band)
	 
	 
	 
	[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 depending on regulatory requirements.
2. References:
[1] R4-082585: LS on UE emission control; RAN4

[2] R1-0804069:  LS reply on UE emission control; RAN1
3. Actions to RAN1, RAN2 group.
RAN4 hopes the following response to the requested questions (shown in italics) will help RAN WG1 choose the appropriate option. 

4. Date of Next RAN4 TSG Meetings:

3GPP RAN4#49, 10 - 14 Nov 2008, Prague 
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Figure 1: Options to address UE to UE co-existence
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