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1 Introduction
In the RAN4#40 meeting, it was agreed that two sets of power control parameters were to be simulated [1]. From the simulation results presented in the RAN4#41 meeting, it was observed that while parameter set 2 shows no coexistence issue between E-UTRA and UTRA FDD in the uplink, coexistence could be an issue with parameter set 1. 

To thoroughly analyze the possible impact of this issue on the UE ACLR requirement, it is necessary to align simulation results provided by different companies. When this stage is completed, it is worthwhile to step back and rethink if there is any inaccuracy or simplification in our agreed static simulation methodology that could lead to a conclusion that may cause unnecessarily stringent requirements. To this end, we look at some aspects of the methodology and conduct analysis in line with RAN1’s perspectives.        

2 Analysis
It is known that some numerology changes have been effected in RAN1. In particular, the number of subcarriers per resource block was changed from 25 to 12. However, as long as the number of active UEs that share the channel bandwidth is fixed, almost no impact is expected for RAN4 coexistence study. As a result, we will reuse the old numerology that is used for RAN4 study unless otherwise specified. It is important to note, however, that more alignment with RAN1’s work may be needed as both RAN1’s work and RAN4’s coexistence work progress and such a need arises. 
2.1 Bandwidth usage by L1/L2 control signalling
Currently, it was assumed for a 5MHz channel, the 12 RBs are fully occupied by 3 users each using 4 RBs. According to the ongoing work in RAN1, the outer RB on each edge of the 5MHz band could be reserved for uplink L1/L2 control signalling use. For 10MHz channel, there would be up to two RBs on each edge of the 10MHz band for control signalling. Given the small occupied bandwidth of UEs control allocation (2 or 4 subcarriers in width) in the uplink control regions, there would be little or no leakage into the UTRA channel. As a result, in the static simulation methodology, for a 5MHz channel, only the inner 10 RBs could be assigned to active UEs while the outer 2 RBs at the channel could be neglected for out-of-band emission consideration. Therefore, the emission level of those active UEs will be reduced by a certain amount as the two outer RBs actually serve as the in-channel guard band. In other words, the ACLR model needs to be modified to reflect this change.

2.2 RB allocation limit for UE with high transmit power

While the current methodology assumes fair sharing of all available RBs among the three active UEs regardless of their power, actually it is very likely that those UEs with high transmit power will be assigned with 1 or 2 RBs. The reason is that such UEs are likely located at the cell edge and consequently increasing the number of RBs will not significantly boost the throughput for such UEs. As a result, those UEs with only 1 or 2 RBs assigned will cause less emissions or interference to the victim UTRA channel as compared to the case of 4RBs assigned. To incorporate this consideration in our methodology, we need to change the equal RB allocation assumption and change the ACLR modelling accordingly. 
2.3 UE allocation ordering 

Another aspect that is worth mentioning is the location of the RBs assigned to each active UE. Currently it is randomly determined without referring to each UE’s transmit power. To reduce the out-of-band emission, it is advisable to assign RBs in the center of the channel to UEs with moderate to high power. This change can be fairly easy to achieve in the follow way. After randomly selecting three UEs for transmission, the scheduler may rank the three UE’s transmit power and pick the UE with the highest power and assign the center RBs to this UE.
3 Proposed Changes to the Methodology
To take the above analysis into account, it is proposed to change the static methodology in the following way. Here we use the 5MHz E-UTRA -> UTRA as an example; however, the same change can be easily extended to 10MHz E-UTRA->10MHz E-UTRA. 

3.1 Simulation flow description

The simulation flow is described as follows:
For i=1:# of snapshots

1.
Distribute terminals randomly throughout the system area such that to each cell within the HO margin of 3 dB the same number K of users is allocated.

2.  
Perform PS operation for all cells:

· Loop over all cells

· Loop over all UEs attached to the cell

· Select 3 UEs to be scheduled based on the scheduling metric (i.e. randomly for Round Robin)
· Set UE transmit power to 
[image: image1.wmf]ï

þ

ï

ý

ü

ï

î

ï

í

ì

ú

ú

û

ù

ê

ê

ë

é

÷

÷

ø

ö

ç

ç

è

æ

´

=

-

g

ile

x

t

PL

PL

R

P

P

,

max

,

1

min

min

max


· Rank the 3 UEs according to their transmit power and allocate the center 2 RBs to the UE with the highest power among the three and mark the center 2 RBs as “scheduled”
· For the other 2 UEs, pick 4 RBs for each and mark the RBS as “scheduled”
3. Run UTRA snapshot simulator procedure. All E-UTRA terminals are considered as a source of other system interference (Iother). Iother = sum over all other system terminals (interference power into UTRA bandwidth including ACIR).
4. Collect statistics.
3.2 ACLR modeling
For the 5MHz E-UTRA channel, now only the inner 10RBs shall be allocated for data transmission. The 10 RBs are further divided into three portions. Their relative position to the adjacent UTRA channel is illustrated in Fig. 1, where for the E-UTRA channel, portion 1 and 3 are 4RB wide and portion 2 is 2RB wide. 
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Figure 1. Relative location E-UTRA RBs to the adjacent UTRA channel

The corresponding ACLR modeling is presented in Table 1:

Table 1. ACLR model for 5MHz E-UTRA interferer and UTRA victim, 2/4 RBs per UE

	Location of aggressor 
	Portion 1
	Portion 2
	Portion 3

	ACLR dBc/3.84MHz
	30+Y+X
	43+Z+X
	43+X

	X serves as the step size for simulations, X = … -10, -5, 0, 5, 10… dB


Note that in Table 1, while X is the step size for simulation, Y and Z (Z>Y>0) are purposely introduced in order to capture the reduction in emission as compared to the current model. The values of Y and Z are to be specified.
4 Conclusion
This contribution analyzes some aspects that are currently in RAN1’s consideration that might help reduce the interference from aggressor E-UTRA system and hence avoid posing overly stringent requirements on E-UTRA UE out-of-band emission performance. Some possible changes to the existing static methodology adopted for RAN4 coexistence study are also presented. More discussions on way of changes are highly encouraged.   
5 Reference

[1] E-UTRA Radio Frequency (RF) system scenarios, v 0.4.0.
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