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1. Introduction
MU-MIMO is one of the semi-statically allocated MIMO modes for DL LTE. In this contribution we will investigate the number of spatially multiplexed users for LTE DL MU-MIMO.   
2. Discussion
In case of MU-MIMO, it seems to be not very useful to multiplex more users than the available number of transmit antennas as shown in [1]. Moreover, we should not always transmit to several users in MU-MIMO even if the users are semi-statically configured in MU-MIMO mode. This would decrease the cell-coverage due to the transmit power sharing between different users and it will moreover not be always possible to find appropriate user pairing. Therefore, transmission to a smaller amount of users than the maximum number of users that can be spatially multiplexed has to be possible also in the semi-statically allocated MU-MIMO mode [2]. 
As a consequence, in case of 2TX MU-MIMO operation, we can either spatially multiplex 2 users in MU-MIMO mode or transmit to a single user with rank1 transmission. In case of 4 available TX antennas at the eNodeB, there are the possibilities to allow spatially multiplexing 1, 2, 3 or 4 users. 

Certain effects in the LTE system might restrict the number of users that can/will be multiplexed in the spatial domain:

· The number of available receiver antennas in order to suppress the remaining multi-user interference [2]. The baseline assumption related to the number of UE RX antennas is 2, giving the possibility to actively suppress one multiplexed co-channel user. More than 2 RX antennas at these UEs might be required for a larger number of multiplexed users or else the probability of scheduling more than 2 UEs might be small.
· A very large number of users in the cell would be needed to create enough multi-user diversity in order to select 3 or 4 users to be spatially multiplexed.

· The maximum number of UEs that can be scheduled in DL direction within a subframe is limited by control channel signalling, the exact number depending, e.g., on bandwidth and UE condition. It can be assumed that with smaller than 5MHz bandwidth, on average less than 6 UEs are scheduled in DL. Therefore, it is not possible to take full advantage of frequency domain packet scheduling and multi-user diversity in the frequency domain simultaneously, bearing in mind the restriction to the total number of scheduled users. Hence, the probability of scheduling at one physical resource more than 2 users in the spatial domain becomes rather limited. 
Moreover, limiting the number of UEs that are allowed to be spatially multiplexed in LTE DL MU-MIMO to 2 would have the following advantages:

· Smaller signaling overhead related to the number of co-scheduled UEs (in case the number of UEs or the corresponding power offset is to be signaled)

· Simpler eNodeB scheduler due to a smaller number of scheduling options. The same scheduler (& implementation) could be used for 2TX and 4TX antenna eNodeBs.

Keeping abovementioned restrictions and advantages in mind, the limitation of 2 UEs to be spatially multiplexed in MU-MIMO mode on a physical resource seems to be a reasonable choice.
3. Summary and Conclusion
In this contribution, the maximum number of spatially multiplexed users in DL MU-MIMO has been discussed. Considering the restrictions and advantages, we recommend limiting the design of LTE DL MU-MIMO to a maximum of 2 users that can be spatially multiplexed on a single physical resource.
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