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1. Overall Description:

LTE deployment is more likely to create more difficult scenarios for UL/DL co-existence [1], [2] due to wider channel allocations used and the need to co-exist with an increasing number of different technologies

RAN4 would like to highlight the issue of co-existence when allocating a high power transmission at the channel edge nearest a victim or protected band.  In particular, we note for these deployment scenarios the PUCCH would be transmitting at maximum power and would be located at the channel edge.  Reducing the power of the PUCCH transmissions to meet the required emission target would have a severe impact on coverage and system performance and is therefore not a realistic solution. Currently three RF co-existence options were considered to address the impact of the PUCCH channel edge. These are shown below in figure 1; 
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Figure 1: options to address UE to UE co-existence
Note: in Figure 1, 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) located to the exterior of the PUCCH-schedulable regions could be re-allocated to one or more additional UE’s for the reference case, and Options 1 and 2, but not for Option 3 (region B).
The number of PRB(s) for region A 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 PRBs. Reducing the size of the guard band will also require a corresponding increase in the number of PRBs. This is shown in Table 2 shown this for a 10 MHz channel bandwidth 

	Scenarios
	10MHz / 5MHz guard band
	10MHz / 2MHz guard band (Band 13

	
	Region A
	Region B
	Region A
	Region B

	Option 1
	~ [8] PRB
	N/A
	~[12-14] PRB
	N/A

	Option 2
	~ [8] PRB
	N/A
	~[12-14] PRB
	N/A

	Option 3
	N/A
	No allocation
	N/A
	No allocation


Table 1: Options to address UE emission control
All 3 options can be used to address the spurious emission target needed for UL/DL co-existence scenario.

Option 1: A symmetrical guard band at both channel edges, by over-provisioning the PUCCH allocation
· This makes use of the existing options in the standard. The resulting PUCCH resource over-provisioning on both the lower band-edge and upper band-edge results in PUSCH peak rate loss which can be large, especially when over-provisioning is not needed on one of the band edges.  Also, due to the symmetric PUCCH relocation, the PUCCH frequency separation is reduced compared to option 2. 
Option 2: An asymmetrical guard band is achieved by indicating separately the lower-frequency and upper frequencies PUCCH channel locations.
· The main benefit of this approach relative to Option 1 is the resulting optimisation of the PUCCH PRB offsets to minimize the reduction in PUSCH peak rate while still addressing co-existence impacts and providing an increased PUCCH frequency separation.  For example, it is possible to set, say, the upper PUCCH region offset to zero if no co-existence issues near the upper or lower band-edge or offset are envisaged. Option 2 can in fact be considered as a more flexible solution which encompasses Option 1. This option may require changes to the standard.
Option 3: A guard band derived by asymmetrical DL / UL channel bandwidth allocation 

· This makes use of the existing channel bandwidth option in the standard but the location of the channel could be variable and would require the use of variable TX to RX separation. This option will result in a loss of peak throughput and reduced PUCCH frequency separation compared to Options 1 and 2. For example, in the 10 MHz case the available uplink channel would be reduced to 5 MHz.
2. References:
[1] R4-082561: Motorola; PUCCH options to address UL/DL co-existence
[2] R4-082459: Ericsson; Spurious emission into adjacent bands
3. Actions:

To RAN1, RAN2 group.

ACTION: 
RAN4 kindly requests RAN1 and RAN2 to note the observations above and need to address the many difficult scenarios for co-existence due to wider channel allocations used and different technologies. 
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. 
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