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1
Introduction
One major difference between CoMP scenario 4 and scenario 3 [1] is that adjacent nodes share the same cell id. With same cell id, the situation of DMRS sequence is similar to those in rel-9 & 10 MU-MIMO operations as recognized in [2~4].   This document gives further discussion on DMRS sequence for the scenario 4.  
2 
DMRS freedom in scenario 4
DMRS has the freedom in OCC and scrambling sequence. Since rank higher than 2 transmission only occurs in center area while edge area is the CoMP interests, we then restrict our discussion on rank 1 or rank 2. OCC provides 2 degrees of freedom, other freedom comes from scrambling sequence. DMRS sequence up to Release 10 is initialized by cell id and a binary parameter SCID. With same cell id, the freedom from scrambling sequence is 2 degrees. Therefore DMRS can provide 4 degrees of freedom in scenario 4, which is similar to rel-9 & 10 MU-MIMO case. However, in scenario 4, DMRS freedoms will cross adjacent nodes instead of a single node, other aspects should be considered as discussed on the following.
In CoMP scenario 4, same cell id is applied. Therefore, it is likely that identical DMRS sequence is assigned to interfering UEs, which may degrade the demodulation performance because this ICI from DMRS will not be randomized. To avoid this degradation, it is necessary to schedule this 4 degrees of freedom for DMRS, i.e, port 7 or 8 and SCID=0 or 1, across adjacent nodes, similar to the scheduling in rel-9 & 10 MU-MIMO operation [4]. However, if DMRS freedom in CoMP scenario 4 is restricted to 4, we see potential performance loss from such scheduling 
· DMRS freedom from port 7 or 8: It is noted that rank adaptation is important for UE to utilize the channel variations which enables UE to switch between rank 1 and rank 2. If port 7 and 8 are scheduled across adjacent nodes, rank adaptation depends on the negotiation procedures to distribute the DMRS freedom across adjacent nodes. This means some additional constrains on rank adaptation and thus may generate loss on the gain from rank adaptation. Therefore, port 7 and 8 seem not so suitable to be scheduled across adjacent nodes.
· DMRS freedom from SCID: If low power nodes apart away from each other, one possible implementation is to assign SCID=0 (or 1) to high power node i.e. macro-eNB and assign SCID=1 (or 0) to low power node. From ICI perspective, this strategy is fine because DMRS are scrambled by different sequence in the overlap areas. SCID in rel-9 &10 is allowed to increase the MU-MIMO dimension from 2 to 4. However the above operation limits the MU-MIMO dimension as fixed 2 for scenario 4. The performance gain on CoMP may be achieved, but there may have some loss on MU-MIMO gain. Besides, it is not clear whether ICI among low power nodes can be neglected in real deployments of scenario 4. Therefore, scheduling SCID across adjacent nodes also may have potential problems.
We observe that CoMP scenario 4 benefits JT operation in the sense that shifted CRS to PDSCH collision is avoided in a transparent way. We also think it is necessary to consider the UEs which are not in JT operations, such as in non-CoMP or CB operations, for which different DMRS sequence is important to randomize the potential ICI. On initial evaluation of CoMP scenario 4, it may be useful to find the upper bound of system performance. But as we analyzed on the above, if DMRS freedom is restricted to 4, there may have performance loss for UEs in non-JT operation even with flexible scheduling across nodes and similar concerns were raised in [2,3,5]. Therefore, we propose it is allowed to evaluate scenario 4 with using larger DMRS freedom.
3     Conclusion
In this contribution, we discuss the DMRS freedom for CoMP scenario 4. We propose it is allowed to use additional DMRS freedom in evaluating performance of scenario 4.
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