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1 Introduction
During RAN1#68bis meeting, the working assumptions of RAN1 68 meeting were confirmed, so RAN1 now has the following agreements:

· 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. 

Further conclusions were made at RAN1#68bis leading to the working assumption [1] on the value of N and the method of dynamically signaling the value of X for ranks 1 and 2:
Working assumption:
· For the DMRS sequence initialization
· Two candidate values of X are configured: x(0) and x(1)
· nSCID is reused for dynamic selection of x(0) or x(1) only for ranks 1 and 2

· Note that nSCID equals to 0 for the ranks larger than 2

· Further study is not precluded for the optimization for the higher ranks
· Further study is not precluded for the dynamic selection of x(0) or x(1)
· Further study is not precluded for the dynamic switching or semi-static switching of subframe offset (ns)

In this contribution, we will present our views on these remaining open issues. Note that the value range of x(0) and x(1) is still FFS according to the working assumption of RAN1#68.
2 Discussion on the remaining open issues
2.1 Discussion on the remaining issues regarding to higher rank

According to the working assumptions, two candidates of X are configured and nSCID is used for dynamic selection. For ranks lower or equal than 2, there is no problem to use nSCID for dynamic selection of X. Regarding higher ranks, since nSCID is zero by default, one may think that a new indication method should be introduced. However, the necessity to enable dynamic selection of X for higher ranks should be identified first.
R10 can support either complete orthogonal or quasi-orthogonal MU MIMO for users with low ranks. However, MU MIMO is not supported for higher ranks. This explains why there are two nSCID values for lower ranks but only one nSCID value for higher ranks. One important feature of R11 is that the coordination concept among cells or RRHs was introduced. Since R10 DMRS sequence configuration was mainly designed for single cell MU MIMO operation and did not take multiple cells MU MIMO coordination into consideration, the MU MIMO pairing between different cells is limited by the DMRS sequence configuration. Therefore, the dynamic selection of X method is agreed to better support the flexibility of orthogonality coordination among different cells. There is, however, no reason to depart from the coordination principle of R10, where the DMRS sequence can switch between complete orthogonality and quasi-orthogonality only for lower ranks. As complete orthogonality is hard to achieve for higher ranks, the only functionality for DMRS sequence coordination of higher ranks is to achieve interference randomization. 

Observation 1: There is no need to support dynamic selection of X for rank higher than 2.
Next we investigate whether defining x(0) as the default value can guarantee the interference randomization effect among different serving points. For scenario 3, the eNodeB can configure X with (Cell-ID, Common-ID). The users with higher rank automatically select Cell ID to derive the DMRS sequence, and this is just in line with the R10 generation mechanism. While for scenario 4, the eNodeB can have the X configuration with the reverse order of that in scenario 3, e.g. (TP-ID, Cell-ID), with the TP specific ID to derive the DMRS sequence. Good interference randomization can easily be achieved for higher rank users. Through the configuration of X by the eNodeB, there is no problem to achieve the interference randomization for higher ranks by default with x(0).
To summarize, if dynamic selection of X is not supported for higher ranks, we do not see the motivation to introduce another indication method rather than using nSCID.
Proposal 1: X is still tied to nSCID for ranks higher than 2, where only x(0) can be indicated to the UE.
2.2 Discussion on the remaining issues regarding ns (slot number)
As has been stated above, the cell edge users served by different transmission points can be assigned the same scrambling sequence but different orthogonal cover codes to obtain complete orthogonality. During eICIC discussions, a possible deployment scenario was recognized where the subframe alignment of macro cell and pico cell can be shifted to avoid impairments to e.g. PSS/SSS. In this case, even though two UEs located at the border of adjacent cells are configured with the same X, they would generate different scrambling sequences because their slot numbers are not identical. This case is depicted in Figure 1.
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Figure 1.Non orthogonal pairing due to subframe shift

To avoid the aforementioned problem, we think two candidate schemes can be considered:
· Alternative 1: Explicit indication 

· Alternative 2: Implicit indication 

To obtain multiple serving points’ channel condition for CoMP operation e.g. DPS or JT, multiple CSI-RS resources will be configured for the UE. In order to support the same type of deployment, values of ns corresponding to each CSI-RS resource must also be signalled, otherwise the UE cannot perform CSI measurements [1]. As the serving point transmitting DMRS for the UE must be selected among those signalled CSI-RS resources, the value of ns used to derive the DMRS sequence can be selected among the set of values of ns corresponding to the CSI-RS configurations. Therefore, for alternative 1, new dynamic signalling should be defined to indicate the selection of ns.
Alternative 2 requires no additional signalling. It can implicitly link ns with the value of X. The eNodeB can configure the UE with the neighbouring cell subframe shift or a predefined value of ns by higher-layer signalling. As illustrated in Figure 2, the nsC can be informed to the UE. When the UE is requested to use its serving cell ID for X, then it naturally use its serving cell slot number ns, which is acquired during downlink synchronization. When the UE is scheduled to be orthogonally paired with a UE served by a neighbouring cell, the UE should automatically select the predefined value of ns signalled by higher layers to derive the DMRS sequence initialization value.
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Figure 2. Orthogonal pairing via common Ns 
We think alternative 2 is a more natural solution and can save additional control signalling. Therefore, we propose that
Proposal 2: The slot number ns can implicitly be linked with the value of X:

· The serving cell slot number ns is used when the value of X signalled to the UE is equal to the physical cell ID of the serving cell
· Otherwise, ns is derived according to a subframe shift signalled by higher layers

3 Conclusion
In this contribution, we investigated the dynamic selection of X for higher ranks, to coincide with the R10 MU MIMO dimensioning principle. Based on this analysis, we have the following observation: 
Observation 1: There is no need to support dynamic selection of X for rank higher than 2.

Regarding to the issue with the slot number ns, we think it is necessary to solve this problem, otherwise it will prevent complete MU-MIMO pairing by simply configuring the UE with the same X.
Therefore, our proposals are 
Proposal 1: X is still tied to nSCID for ranks higher than 2, where only x(0) can be indicated to the UE.
Proposal 2: The slot number ns can implicitly be linked with the value of X:

· The serving cell slot number ns is used when the value of X signalled to the UE is equal to the physical cell ID of the serving cell

· Otherwise, ns is derived according to a subframe shift signalled by higher layers
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