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1 Introduction

In meeting 64bis a discussion took place on the impact of the introduction of Comp on BS core requirements.
Two way forwards were drafted, but no conclusion could be reached.

Way forward 1 [1] proposed by: Ericsson/ST-Ericsson, , Samsung, Renesas, Huawei, NTTDOCOMO, ZTE, Nokia

Time alignment error: 

· Do not add TAE requirements for core BS in Rel-11

· Discuss further how to handle average timing for Comp UE performance requirements and possible typical values. 
· Discuss further how to include information about the link between average receive timing and coverage.

Frequency error:

· Do not define relative frequency error requirements between TPs in the BS in Rel-11.

· Discuss further how to handle frequency error for Comp UE performance requirements and possible typical values < Maximum possible value from BS + Doppler shift.
· Additional performance results are needed before concluding on values.

Way forward 2 [2] proposed by Qualcomm, Broadcom, Intel, LGE, Mediatek,:

For Timing error

· Do not add TAE requirement for core BS.

· CoMP UE requirement for received timing offset between TPs is defined at no larger than +/-0.9usec.

For Frequency error

· Do not define relative frequency error requirements between TPs in the BS
· CoMP UE requirement for received frequency offset between TPs is defined at +/-50Hz.
In this paper we discuss the above way forwards and we propose a compromised way forward which we think can help progressing the work.
2 Discussion
From the above mentioned way forward it is clear that there is an overlapping part which can be considered as starting point. The overlapping part is:
· Do not add TAE requirement for core BS.

· Do not define relative frequency error requirements between TPs in the BS
However, it was mentioned during the discussion that this could be agreeable only if a certain value for average receive timing and frequency error seen by the UE used for performance requirements was agreed as well. 

In general we think that core requirements and parameters for performance requirements are separate issues and should be discussed in a separate way.  
However, for the sake of progress we discuss here a proposal for performance parameters to try to find a compromise.

It should be also noted that this work item is meant to be finalized in December 2012 and hence core requirements should be finalized during RAN 4 65.
2.1 Average Received Timing  

The average receive timing comes from the TAE from the different transmission points and the propagation delay. The eNodeB TAE can be controlled by the eNodeB but the propagation delay depends on the scenario, the position of the UE in the cell etc ... Under certain conditions the TAE can be considered to be relatively small but in scenario where pico BS are deployed in the macro coverage area it seems difficult to guarantee a very small TAE. 
On the other hand it has been shown that the sensitivity of the UE to timing error is not very large up to a certain limit for EVA and EPA. For ETU the sensitivity is higher mainly due to the particularly artificial ETU propagation model which a very large delay spread and channel taps which are located at the end of the CP with non negligible power level.  It was recognized by several companies as well that ETU is not an appropriate channel model because under this condition it is difficult to discriminate between a UE who follows behavior B and a UE who keeps following behavior A. 
From simulation point of view it is clear that [-0.5,2.5](s for EVA and [-1,3](s for EPA can be considered for the definition of the performance requirements. This range is obtained without any FFT shift. 

What is important is to fix the range and we can discuss further whether a shift of the FFT is needed or not. Hence in the following we will talk about the overall range.

From way forward 2 the range proposed spans 1.8(s, while according to our simulation results the possible acceptable range spans 3 to 4(s. 
In order to find a compromise we propose to consider 2.4(s to 2.9(s range. How to shift this range can be left for further discussion. 
2.2 Frequency Error

The Frequency error is due to clock frequency error from the BS and the Doppler shift which is due to the UE speed.
The eNodeB frequency error can be controlled by the eNodeB but the Doppler shift depends on the scenario, i.e. the UE speed and how the UE moves. Under certain conditions the eNodeB frequency error can be considered to be relatively small but in scenario where pico BS are deployed in the macro coverage area it seems difficult to guarantee a very small frequency error, and the main component of the error is due to pico BS where the frequency error is give as 0.25ppm. This is clearly a limiting factor. 
It is recognized that Comp will work for low mobility, hence probably the max Doppler shift can be considered to be in the order of  30 to 70Hz (30Hz corresponds to 15km/h and 70Hz corresponds to 40km/h at 2GHz). Hence the frequency error due to Doppler can be in the range 60-140Hz. 
According to our simulation results it is clear that when DM-RS derotation is used frequency error in the order of 150-200Hz can be acceptable even with 3PRB. Of course, due to the DM-RS frequency position, DM-RS can give worse performance in terms of residual frequency error at low SNR compared to CSI-RS. However, it should be noted that at low SNR the effect on throughput performance is limited as shown by simulation results. Additionally CSI-RS can be more affected by the UE speed due to 5ms periodicity which limit the maximum Doppler which can be supported (however, residual frequency error is small even up to 50Hz).
In order to consider the fact that DM-RSs can be scheduled only on 1PRB (which limit the processing gain), as a compromise it is proposed to consider frequency error in the order of +-100-130Hz for the sake of performance requirements. 

In general what matters is the overall average received timing and total frequency error seen by the UE. Considering the composite timing on the UE side provides maximal deployment flexibility while giving the network the freedom to provide a cost efficient network implementation, avoiding requirements that only drive up the cost but not the gain for the scenario at hand (i.e., avoiding overdesigning the BS which no one benefits from). In addition, the propagation time difference and the Doppler may anyway be larger than the TAE and clock frequency error so it seems that splitting the requirements into two parts do not really limit the amount of frequency error and timing error that the UE can support. 
Additionally limiting the overall average received timing and frequency error to values as proposed in [2] does not necessary reduce considerably the complexity of a UE which in any case has to implement a certain derotation to compensate for timing and frequency errors in order to avoid very large degradation of performance. 

Also, if the requirements are split into a UE and BS side, it becomes difficult understanding how the requirements translate to new scenarios that an operator may face but which RAN4 did not explicitly think about in their original requirements. In contrast, having only composite UE requirements makes it perfectly clear what a UE can handle; it becomes easy to apply those requirements on new, not previously thought of scenarios. Hence, composite requirements are not only important from a UE point of view, but also from a deployment point of view.
3 Way forward
The proposed way forward is as such:

Average receive timing:
· Do not add TAE requirement for core BS.

· Consider 2.4(s to 2.9(s timing range. How to shift this range can be left for further discussion.
· Discuss further how to capture the link between average receive timing and coverage.

Frequency error:
· Do not define relative frequency error requirements between TPs in the BS
· Consider frequency error in the order of +- 100-130Hz for the sake of performance requirements.
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