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1. Introduction 

There have been proposals made [1][2][3] for requirements and simulation assumptions for LTE UE demodulation with dedicated reference signal (DRS).  In this contribution, we give a proposal for the DRS simulation assumptions.  
2. Discussion 

DRS can be used with transmission mode 7 in either FDD or TDD multiplexing mode [4]; however, it is expected that the primary use of DRS will be with TDD; therefore we will focus on TDD test cases here. 

In previous discussions [2][3], the main topics were:

· Scope of the requirements, general intent is to limit the test cases

· Method of modeling DL non-codebook-based precoding

We agree with the previously expressed opinions that there is no need for comprehensive test scenario sets for DRS, since the general UE demodulation performance is already tested.  We propose considering the following test cases: 
	Simulation Set #
	BW (MHz)
	#of allocated RBs
	Modulation
	Code Rate
	Channel Model

	Sim x.1
	10
	1
	16QAM
	1/2
	EPA5Hz, Low Correlation

	Sim x.2
	3
	15
	16QAM
	1/2
	EPA5Hz, Low Correlation


The rationale behind the choice of the two test cases is the following:  
1. Sim x.1: The generic demodulation test case is 10MHz, so it is useful the have a DRS test case aligned with this assumption; however, it is an unlikely to obtain full BW allocation in 10MHz for format 7 (DRS) UEs, so we propose to test with single RB allocation. 

2. Sim x.2: Based on the agreed physical layer configuration, PSS/SSS/PBCH will puncture the DRS signals, and the channel estimation in the subframes containing PBCH symbols has to accommodate for this fact.  This implementation is exercised whenever the allocation includes or overlaps with symbols carrying PSS/SSS/PBCH.  It should be noted that even if the UE completely looses the symbols containing PSS/SSS/PBCH, the loss in throughput would be small. 
In general, we propose using 1:1 DL/UL ratio with 2 DL + 12/14 DwPTS for DL and  2UL + 1/14 UpPTS for UL. This is aligned with [3].  Note that the available modulation symbols, TBS and code rate will have to be recalculated to accommodate DRS, once the general simulation assumptions are agreed to.  

Table 1  Proposed uplink-downlink configuration

	Uplink-downlink 

configuration
	Downlink-to-Uplink 

Switch-point periodicity
	Subframe number

	
	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	1
	5 ms
	D
	S
	U
	U
	D
	D
	S
	U
	U
	D


Table 2 Proposed Special subframe configuration
	Special subframe configuration
	DwPTS
	GP
	UpPTS

	4
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Other simulation assumptions:
1. Serving eNB CellID=0  ( first subcarrier is CRS RE

2. Normal cyclic prefix
3. Two OFDM symbols allocated for control in x.1 and three OFDM symbols allocated for control in x.2
4. One eNB Tx antenna
5. Assume no power boost for RS
6. No antenna imbalance and zero antenna correlation
7. Results presented using a range of  
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8.  
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is assumed to be additive white Gaussian.

9. Tx EVM = 6%

10. HARQ processes according to TDD 
11. HARQ using incremental redundancy and a maximum of 4 transmissions, RV = {0, 1, 2, 3} 

12. UL/DL switch point periodicity 5ms

13. UL/DL configuration #1

2.1.  Simulating antenna port #5 beamforming
In an eNB employing antenna port #5, there could be a number of actual physical antennas transmitting beamformed DL signal associated with port #5. This scenario could be modelled with transmit phase adjustments or with a separate channel simulator used for the antenna port #5 signals. Detailed description of this topic had been presented in [3].  
Our primary concern is test equipment complexity.  We agree that it is possible to model antenna port #5 by using a single physical antenna and the phase variations can be explicitly modelled.   

Our preference is to model phase variations on the transmitter side, as opposed to modelling it by channel simulators.  Independent channel simulators would require not only an obvious increase in the number of channel simulators but it would also require a separate port #5 output from the eNB simulator. We assume that in the test, non-DRS signals, such as CRS/PSS/SSS/PBH/PDCCH would be present, which would go through a separate channel simulator and eNB simulator output port. 

It is simpler to emulate port #5 phase variations by simply adjusting the phase on those RBs that are allocated to the target user. As a matter of fact, the phase adjustments can be carried out directly on the modulated data and DRS symbols, beyond which the whole Tx symbol processing would be common with the normal single Tx case.  An example signal generator structure is shown in Figure 1 below. 
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Figure 1  Example Test Signal Generator
We propose also to apply amplitude variations, since it is important that the UE obtains correct channel amplitude information in order to decode 16QAM data.  Setting the DRS-to-CRS power ratio is in control of the eNB and the different effective propagation conditions would make the DRS amplitude vary differently from the CRS amplitude in any case. 

For the phase adjustment parameters, we propose the following: 

· DRS/CRS power is uniformly distributed between 0.25 and 1.75.

· DRS/CRS power setting granularity:

· In frequency: 3RBs for test x.1 (or possibly 1RB for test x.1) and 1RB for test x.2

· In time: 1ms

· DRS/CRS phase is uniformly distributed between 0 and 360 degrees. 

· DRS/CRS phase setting granularity:

· In frequency: 3RBs for test x.1 (or possibly 1RB for test x.1) and 1RB for test x.2

· In time: 1ms

Note that the above will not model a realistic scenario.  In practice, the amplitude and phase variation should have some relationship with the channel Doppler.  However, the UE receiver should be able to correctly operate in the case when the phase and amplitude change variations are more frequent.  Whether to adopt a more realistic, but more complicated, method of modelling phase adjustments should be discussed further. 
3. Conclusions

We have discussed the test requirements and simulation assumptions for demodulation testing with DRS.  We propose modelling DRS operation by varying the complex gain applied to the DRS and associated data symbols. The feasibility of the proposed testing method should be discussed from the test equipment perspective.    
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