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1. Introduction
This contribution discusses enhancements to downlink reference signals for demodulation (DM-RS) of PDSCH. The current functionality is seen to impose unnecessary limits on the multiplexing capability, which restricts the potential performance in some cases. Enhancements are proposed to solve the issue, thereby maximizing the performance of MU-MIMO as well as CoMP operation in certain scenarios. 
2. Discussion
In transmission mode 8 and 9 the reference signal sequence used for demodulation is determined by a pseudo random sequence generator initialized by
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where the slot number, the cell id and a scrambling id indicator (SCID) are seen to determine the RS sequence. The SCID is a 1 bit field signaled in the relevant DCI format (2B or 2C) meaning that a maximum of four different DM-RS sequences can be used in a cell for MU-MIMO operation. With new deployment types such as shared cell for outdoor (Scenario 4) as well as indoor, many UEs are associated to the same cell-id even though they may be served by spatially well-separated points. The use of different antenna ports in transmission mode 9 in a shared cell setting is illustrated in Figure 1.
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Figure 1: A shared cell setting where different UEs use different DM-RS based antenna ports
(and hence typically different DM-RS sequences).
Observation

· Current functionality for DM-RS sequences in transmission mode 9 is artificially restricted to at most four different sequences in a cell

· Restricts multiplexing possibilities in shared cell scenarios as well as conventional MU-MIMO

The restriction in number of DM-RS sequences complicates achieving area splitting gains in shared cell setups since in high load situations two UEs need to be assigned exactly the same DM-RS sequence on the same time-frequency resources resulting in a risk for degraded channel estimation performance. The straightforward and natural solution to avoid this is to make sure that initialization of the DM-RS sequence can be performed in a UE specific manner as opposed to closely tying it to the cell-id.
Proposal

· A UE can be configured in a UE specific manner to use a certain DM-RS scrambling sequence

· Details FFS
Introducing more flexible DM-RS sequences settings can be done in several ways but overall it is a simple task considering the fact that a form of UE specific DM-RS sequences are already supported in transmission mode 7, the DM-RS based predecessor of transmission modes 8 and 9. As can be seen from
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the RNTI, which is UE specific, is used for initializing the scrambling sequence in transmission mode 7. But as indicated previously, this UE specific scrambling was in transmission mode 8 and 9 replaced by a rather inflexible approach where only two scrambling sequences where artificially hard wired to the cell-id while the remaining two are obtained by the use of two different orthogonal cover codes of length 2.
Observation
· More flexible settings of DM-RS sequences are easily introduced in the standard

· DM-RS sequences in transmission mode 7 are for example already UE specific
3. Conclusions
In this contribution we discussed more flexible setting of DM-RS sequences for enhanced multiplexing capability within a cell. Based on the discussion we observed that
· Current functionality for DM-RS sequences in transmission mode 9 is artificially restricted to at most four different sequences in a cell

· Restricts multiplexing possibilities in shared cell scenarios as well as conventional MU-MIMO
· More flexible settings of DM-RS sequences are easily introduced in the standard

· DM-RS sequences in transmission mode 7 are for example already UE specific
and therefore propose

· A UE can be configured in a UE specific manner to use a certain DM-RS scrambling sequence
· Details FFS
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