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1. Introduction
During RAN1#50bis in Shanghai a way forward on dedicated reference signals has been provided in [1]. This way forward has been agreed in slightly modified form as captured in the draft meeting report [2]. 
This contribution analyses two MIMO related restrictions adopted in this agreement. The implications of these restrictions are highlighted in Section 2 and as a consequence appropriate modifications of both restrictions are proposed in Section 3. (One of them has been rated as FFS anyhow.) Section 4 concludes the contribution. 
2. Implications of MIMO restrictions in the current working assumption
2.1. Accuracy of CQI measurements
The current working assumption is based on the way forward document presented at RAN1#50bis in Shanghai [1]. The following statement has been included in the draft report of the Shanghai meeting with the addition of a ‘FFS’ [2]: 
“FFS: Only the common reference signal corresponding to the first antenna port is used for deriving CQI.”
This implies several problems for MIMO systems, especially in the case of uncorrelated transmit antennas:

· The accuracy of CQI information is poor if it is based just on the first antenna port. 
E.g. in the case of uncorrelated transmit antennas, signals from port 1 might be in a deep fade, whereas signals from port 2 might have good channel conditions. So the working assumption as stated above implies the generation of misleading information. 
· This lack of CQI accuracy, caused by using only antenna port 1, impacts the scheduling gain, as priorities are not calculated correctly. 
· Furthermore, the link adaptation will also be hampered by CQI inaccuracy, when using only antenna port 1. In the above mentioned example, resources are wasted as the transport format will be chosen much too pessimistically by the eNodeB.
· Estimation of the effective channel rank will not be possible with antenna port 1 only. This will exclude the usage of single-user MIMO spatial multiplexing. 
2.2. Feasibility of MU-MIMO

In the way forward [1] as well as in the draft Shanghai report [2] it is stated: 

“Dedicated RS are transmitted for a maximum of 1 stream”
The restriction as introduced above rules out that two streams can be used to two different UEs each of them only receiving 1 stream. This is the typical multiuser(MU)-MIMO case. 
So with the statement above, MU-MIMO based on dedicated pilots would be excluded from LTE. The need of dedicated pilots is especially important in the MU-MIMO case and so this restriction would also have a strong impact on system performance. 
However, the concerns as stated above were also raised during the meeting. It has been clarified, that the maximum of one stream is related to one UE only. So serving several spatially separated UEs with one stream each is therefore in scope. This has to be clarified in the working assumption. 
3. Proposal
RAN1 is asked to modify the two statements as discussed above. The resulting new agreement on dedicated reference symbols is depicted below. The modifications are indicated by revision marks. It has to be empasized, that the statement about the CQI calculation has been marked for FFS anyhow. 
· Dedicated RS
· The following is agreed as a way forward for dedicated reference signals for DL beamforming in LTE:

· Define a single dedicated reference signal pattern for FS Type 1

· The eNB can semi-statically configure a UE to use the dedicated reference signal as the phase reference for data demodulation of a single codeword

· Dedicated RS are transmitted for a maximum of 1 stream per UE 
· In the case when dedicated reference symbols are configured for a UE:
· The UE needs to use a maximum of 2 common RS, corresponding to the first two antenna ports

· Common reference symbols are the phase reference for PDCCH

· 
· Relation to UE capabilities to be determined based on input e.g. from operators
· At the moment the assumption is that the support of dedicated reference symbols is an optional UE capability, it can be made mandatory for certain UE categories in a later stage for Rel8.

4. Conclusion

Some aspects of the RAN1#50bis agreement on dedicated reference symbols have been discussed. As a result, the modification of two statements is proposed. 
RAN1 is asked to agree on the accordingly improved working assumption for dedicated reference symbols. 
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