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1 Introduction

In [1], one of the objectives of the CoMP work item to be fulfilled is:
· Study enhancements and requirements on uplink reference signals to improve the DM-RS and SRS capacity and reception.
This contribution analyzes the orthogonality limitation of DM RS in CoMP scenarios 1~3 and capacity limitation of DMRS in CoMP scenario 4, and the corresponding solving approaches are given.

2 UL-DMRS inter cell orthogonality for CoMP scenarios 1~3
In Rel-10, OCC has been introduced to support MU-MIMO with different bandwidth, in release 11, to further support MU-MIMO in CoMP scenarios 1~3, enhancement of inter cell UL-DM RS orthogonality is still needed because of the different cell ID.

For UL CoMP, if cell1 and cell2 are cooperated cells, and the serving cells of UE1 and UE2 are cell1 and cell 2 respectively, there are two ways to support MU-MIMO of UE1 and UE2. One way is by setting the same sequence group of both cells, and MU can be based on CS/OCC, another way is using OCC based on different sequence groups of cell1 and cell2.
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Fig. 1 One example of necessity of UL DM RS inter cell orthogonality

For the first way, as shown in contribution [2], although eNB could configure sequence groups of cooperative cells to be the same with serving cell by setting cell specific parameter 
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, there may lead severe DM RS capacity problem, so the UE specific sequence groups could be introduced. 
For the other way, when different sequence groups are set for cell1 and cell2, MU-MIMO could also work by using OCC.

The problem of using OCC has some problem to decode because the paired UEs are associated to different cells and the CS hopping patterns are cell-specific and CS hopping is at slot level.
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 represents the CS hopping pattern, and the CS of a certain DMRS is changed for each slot
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The initial value of pseudo random sequence is related to cell ID and sequence index,
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To solve this problem, UE specific ways could be introduced: the first way is CS hopping could be set in subframe level, another way is introducing UE specific CS hopping patterns to make the same CS hopping pattern for the paired UEs with different bandwidth.
3 UL-DM RS capacity for CoMP scenarios 4
In CoMP scenario 4, perfect DMRS orthogonality is achieved through combined CS/OCC allocation for DMRS because the macro eNB and multiple lower power RRHs share the same cell ID. But when traffic load is higher, DMRS capacity problem would be serious considering DMRS resources for one cell have to be shared by UEs from macro eNB and all related RRHs. So some additional mechanisms would be needed to support sufficient UL DMRS.
4 Conclusion
The problems of UL DMRS in different CoMP scenarios are analyzed, and we have more preference to:
· Introduce UE specific sequence groups and adopt subframe level CS hopping or UE specific CS hopping for paired users in cooperative cells to solve the problem of inter cell orthogonality limitation.
· Further study needs to extend UL DM RS capacity.
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