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1 Introduction
In heterogeneous network deployment, the DMRS orthogonality issues have been discussed and identified. To address these issues, the following working assumptions [1] during RAN1 68 meeting were made: 

· Enhancement to DMRS sequence in Rel-11 DL-CoMP is supported. 
· The scrambling sequence of DMRS for PDSCH on ports 7~14 is initialized by
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· X is a parameter whose value is dynamically chosen from {x(0), x(1), … x(N-1)} for N>1, and x(n) (0<=n<N) are configured by UE-specific RRC signaling.  

· The value of N and details of dynamic selection are FFS.
· X could be dynamic signaling with additional bits of DCI format or 

· Tied to current parameter, e.g., nSCID
· The value range of x(n) (0<=n<N) is FFS.
· Note: Target of harmonization with ePDCCH is FFS
· Note: Target of minimize the modification of any DCI formats for DM-RS sequence
In this contribution, we will present our views on the remaining open issues of X. 
2 Discussion on the remaining open issues
For DMRS in scenario 4, as the initialization sequences are cell specific, the same sequence for multiple DMRSs from macro and RRHs will result in a serious collision with each other. The unavoidable interference among DMRS from different nodes is detrimental to the channel estimation accuracy [2-4].

The difference between scenario 3 and scenario 4 is that different cell IDs are assigned to the picos and macro. It is hard to obtain good orthogonality between UEs belonging to different low power nodes even they are very close to each other so that serious interference may occur. 

The agreed DMRS initialization scheme can dynamically configure the DMRS sequence with more flexibility, as a consequence, the orthogonality across cells and/or LPNs can be effectively coordinated for both scenario 3 and scenario 4 to benefit CoMP interference management.  
 To fully take advantages of the agreed working assumption, the following remaining issues are needed to be decided: 
· Number of candidate configurations of X (numer of n)
· Value range of x(n)
· Signaling indication of X

Regarding the number of candidate configurations of X, we think that two configured values can basically satisfy the requirement of different deployments. For scenario 3, X can be configured with <cell ID, cell group ID>, an exemplary illustration is given in figure 1. Cell group ID denotes a common ID that shared by several cells. For the users located at the boundary of the cell, cell group ID can be selected to generate a common DMRS initialization sequence for UEs from different cells, e.g.UE3 and UE4.Then UE3 and UE4 can achieve complete orthogonality by using the same scrambling sequence and different orthogonal cover code. For users at the center of the cell e.g. UE 5 and UE 6, they can enjoy interference randomization effect by using their serving cell IDs as the DMRS initialization sequence IDs. 
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Figure 1.Candidate configurations of X in scenario 3

Regarding scenario 4, X can be configured with <cell ID,TP specific ID>. For instance, in figure 2, UE3 and UE4 located at the edge of neighboring TPs, X can be configured as the cell ID so that complete orthogonality can be achieved. For UEs within the same TP, e.g. UE1 and UE2, they can be MU MIMO paring with the X of both UEs sharing the same TP ID.
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Figure 2. Candidate configurations of X in scenario 4

From this above analysis, it is proposed that 
Proposal1: Two candidate configurations of X are sufficient (denoted as x(1) and x(2)).
Considering the value range of x(n), it should be noticed that X should be less than 1637 to ensure cinit less than 231. Then the range of X can have two alternatives
· Alt1: Both x(1) and x(2) take the integer values from 0 to 503. 9bits are required for x(1) or x(2).
· Alt2: One or both x(1) and x(2) can take the values beyond 503.
 The advantage of Alt1 is that the initialization values generated from x(1) and x(2) follows exactly the values used for R10 DMRS, which may have been existed in the memory of UE and NodeB, and can be reused without further calculation and memory. For Alt1, a total of 18 bits are needed as the higher signaling to indicate the candidate configurations of X.
Compared to Alt 1, Alt 2 has more freedom for the coordination among the cells because x(n) can take the values beyond the range of cell_ID (0 ~ 503). For some scenarios, the x(1) and x(2) may need to take the values of serving and neighboring cell IDs.  In this sense, both x(1) and x(2) should still include the range of cell_ID (0 ~ 503) and how much extension beyond cell_ID is needed depends on the requirements of interference coordination in different deployment scenarios. 
Proposal2:  The range of both x(1) and x(2) should cover the range of cell_ID (0 ~ 503),  and whether further extension needed is FFS (depending on the need of flexibility of network planning and interference coordination, etc).
If it is assumed that X has two candidate configurations, one PHY bit is needed to indicate the dynamic selection between different configurations of X. If such a bit is defined in the new DCI format for TM10,  only TM10  UE can enjoy the benefit of dynamic selection of X. If a R11 UE fallbacks to TM9 or TM8, there is no such a bit for dynamical selection. Alternatively, nSCID can be used for TM10, TM9 and TM8 so that all TMs can take advantage of dynamic swich of different initialization valuses. Besides, the introduction of one additional bit will increase the DCI signaling overhead. Therefore, considering the consistency and signaling overhead, we prefer nSCID as the indication of selection of X.
Proposal3: nSCID can be reused for dynamic selection of X.
3 Conclusion
From the above analysis, we proposed that:

Proposal1: Two candidate configurations of X are sufficient (denoted as x(1) and x(2).

Proposal2:  The range of both x(1) and x(2) should cover the range of cell_ID (0 ~ 503),  and whether further extension needed is FFS (depending on the need of flexibility of network planning and interference coordination, etc).
Proposal3: nSCID can be reused for dynamic selection of X.
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