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1. Introduction 

At RAN4 #41, contribution [1] was submitted, which discussed general approaches to channel models for LTE evaluation.  During the discussion, some comments pointed out that in an OFDM system, the dynamic moving path and birth-death propagation conditions don’t appear to be necessary.  In this contribution, we discuss these concerns in more detail and we propose that some form of the dynamic propagation model would be useful.    
2. Discussion 

In [2], Annex B.2.3 and B.2.4 defines moving propagation conditions and birth-death propagation conditions, respectively.  

In WCDMA, tracking each channel tap accurately is essential because for a rake element to be as little as half chip away from the channel tap location can result in a measurable SNR degradation, and at one chip away, the SNR can diminish completely. Therefore, the testing of a fast channel tracking algorithm is required to ensure adequate performance. 

In contrast, in an OFDM system, such as the LTE downlink, the timing resolution requirements are more relaxed. As long as all channel tap locations stay within the time period defined by the cyclic prefix, no timing adjustment is necessary. Any dynamic tap location changes would be automatically compensated for by the channel estimation process. 

We agree with the above argument; however, the condition that the channel taps have to be within the cyclic prefix still implies some form of time tracking.  It would appear useful to be able to test the dynamic capabilities of this time tracking with an appropriately designed channel model. 

Probably most channel models considered for this purpose would look artificial, not following any empirical channel statistics; but this is a reasonable trade off for simplicity. A similar trade off that was made in the case of the existing moving propagation and birth-death propagation channels.  
We suggest the following considerations. 

2.1. Downlink
A possible LTE downlink test channel model could be the following:
 (*LTE DL) Birth-Death propagation conditions: 
Dynamic propagation condition for the test of base band time tracking performance in a non fading propagation channel with two taps. The two channel taps, Path1 and Path2 have equal magnitude and phase. The position of Path1 is at time delay 0, while the position of Path2 is alternating between 
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, where 
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  is specified in the table below. Path 2 switches position once every 191ms. 
Table 1: Time delay parameter for birth-death propagation condition

	Cyclic prefix length 
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	Path delay time offset (T) 
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	4.69
	3.75

	5.21
	3.75

	16.7
	13.4

	33.3
	N/A


Note that a Node B may use multiple cyclic prefix length values from slot to slot.  The proposed parameters in Table 1 should make sure that in all slots monitored by a given UE under test a common 
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 value is sufficient. 
An alternative is to keep the existing dynamic channel models: moving propagation condition and birth-death propagation condition [2].  In this case, we might have to consider extending the path delay time variation in order to observe the path delay differences exceed the cyclic prefix limit.  Some options for this are also discussed in the next section.  

2.2.  Uplink

For the LTE uplink, similar considerations apply, and the same proposed channel model could be used.  
In addition, it could be argued that for the chosen uplink waveform, an equalizer can be appropriate receiver architecture.  If this is the case, then the existing moving propagation condition and birth-death propagation condition channels [2] could be used.  

Assuming that the existing moving propagation condition and birth-death propagation condition channels are used, it would be beneficial to explore the need for expanding the delay interval.  For example, the smallest RB allocation corresponds to 180kHz, which in turn corresponds to a  5.56
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 equivalent ‘chip period’, which is slightly larger than the current delay variation interval in the dynamic channel models.  We could, for example, double the delay interval.  This would result in changing parameter B from  5
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 for the moving propagation conditions channel (see Annex B.2.3 in [2]).  The birth-death propagation condition would suffice in its present form.  
3. Conclusion

This contribution discusses the need for dynamic channel models for LTE evaluation.      
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