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1
Introduction
In RAN4 meetings #46bis and #47 the UE requirements for dedicated reference signals (DRS) were discussed [1]

 REF _Ref200250932 \r \h 
[2]. In this contribution we continue this discussion.
2
Discussion
In previous discussions a number of possible requirement scenarios have been proposed to evaluate the receiver performance when UE is required to use the DRS. As noted in [1], the main aspect to evaluate is the UE channel estimation performance. Therefore it is felt that limited set of requirement scenarios are needed. Detection of different modulation schemes etc. can be considered to be covered in scenarios using the cell specific RS, proposed for example in [3]. Therefore it would seem justified to focus the verification effort and obtain sufficient requirement regime with limited testing effort. In [1] and [2] it was proposed to assume 1x2 SIMO scenario when carrying out the alignment simulations for DRS requirements. This approach seems valid when initial alignment simulations are considered, but further consideration maybe needed when actual verification is covered. These two aspects are considered in discussion below.
When considering the necessary requirement scenarios, the impact of the eNB applied UE specific phase change should be accounted in some manner in the test signal. Thus in order to verify UE performance with DRS, the method how the composite channel is behaving due to the beam forming should be accounted. Obviously this depends on the way how the eNB determines the applied phase adjustment to the UE specific allocation. Schemes like eigen beam forming, DoA beam forming or fixed beam forming could be envisioned. As the exact method is eNB implementation dependent and does not probably need to be specified, it may be desirable to try to develop the requirements so that they would be generic in this respect. 
Furthermore, schemes would require some form of feedback loop to provide the relevant information regarding the propagation condition to the module determining the applied beam forming. In simulations this can be easily achieved, but maybe restrictive to practical test system and could mandate a certain kind of test equipment implementation, which may not be desirable. 
Approach to overcome this could be to apply independent channels for different signals e.g. those transmitted without beam forming and those with beam forming applied. The main aspect would be to differentiate the channel behaviour observed by cell specific and dedicated reference signals. Rather than using separate/independent channel profiles, this could be obtained simply by applying a random phase adjustment on the dedicated signal with selected time and frequency domain behaviour. This approach allows to maintain the 1x2 SIMO scenario. Therefore it is proposed to consider the described random beam forming approach in the generation of the test signal. 
In order to make the requirements relevant and reasonable the information regarding the time and frequency behaviour of the composite ‘beam formed’ channel should be transferred to the test. The time and frequency domain behaviour of the composite channel produced by the beam forming schemes given earlier could be considered to follow the coherence time and frequency of the underlying channel experienced by the cell specific signals (on top of which the beam forming is applied) in certain extent. Thus it could be considered that the update rate of the weights in time and frequency could follow approximately the time-frequency correlation function of the underlying propagation condition. However as the exact behaviour of the eNB is not specified it might be best to assume tighter update granularity in time and frequency domain, thus it might be proper to follow the minimum update rate e.g. change the applied random beam forming weights every sub-frame and for each PRB. 
Thus based on above discussion following requirement scenario proposal could be envisioned: 

· MCS: 16QAM rate ½
· LTE channel codec and HARQ assumptions

· RV sequence {0,1,2,3} [16QAM]
· SIMO 1x2
· Propagation profile: EVA5Hz with low correlation
· Random phase adjustment is applied to user dedicated signal (including the DRS) 

· FD granularity 1PRBs (phase independently selected for each PRB)

· TD update rate 1ms  
· UL/DL ratio: 2 DL + 12/14 DwPTS : 2UL + 1/14 UpPTS
· Non-ideal channel and noise estimation with no constraint on implementation

· No power boosting on reference symbols

Note that exact details of the random phase adjustment would need to be agreed, but for example fixed set of ‘beam forming’ weights could be considered.
3
Conclusion
In this contribution we have discussed the requirements related to dedicated reference signals. It is felt that some consideration should be given to the methodology how the requirements are developed so that practical testing could be enabled and the requirements could be made meaningful. Option of using random beam forming in 1x2 SIMO case for the dedicated signal with selected time and frequency domain update rates has been considered as one possible solution to circumvent possible practical testing related issues and provide feasible requirement scenario providing a good requirement regime. 
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