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Discussion and decision
1
Introduction
For Rel-11 CoMP DM-RS configurations, a working assumption was agreed in the RAN1#66b meeting:

· Same DMRS sequence generator as in Rel-10 is used.

· A UE can be semi-statically configured in a UE specific manner, which initialization values for DMRS scrambling generator are available for dynamic selection.

· Initialization values can be configured to correspond to Rel-10 DMRS.

· FFS: Introduction of additional orthogonality for DMRS.

In this contribution we discuss the determination of the initialization value for the DM-RS sequence generator for CoMP operation. It will be proposed that each value of cinit that can be dynamically selected is obtained by using the formula
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where the pair of values (X,Y) is configured by higher layers and X can take values above 503.
2
DL DM-RS Sequence Initialization in R10
In R10, for antenna ports 
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 the DM-RS sequence is obtained as a pseudo-random sequence initialized with

[image: image3.wmf]ë

û

(

)

(

)

SCID

cell

ID

s

init

n

N

n

c

+

×

+

×

+

=

16

2

1

2

1

2

/

,

where the value of 
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 is given by the DCI format 2B or 2C associated with the PDSCH transmission and can be either 0 or 1.

Additionally an orthogonal cover code of length 2 allows a maximum of four different DM-RS to be used in a cell for MU-MIMO operation, corresponding to 
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3
Requirements for CoMP Operation

To better support CoMP Operation in R11 there is need to revisit how the UE determines the initialization value to the sequence generator (cinit). More specifically, achieving the following design goals would be desirable:

Requirement #1: For a R11 UE that has cells A and B in its CoMP set, possibility of co-scheduling this R11 UE with another (possibly legacy) UE served by either cell A or cell B using orthogonal DM-RS ports
Requirement #2: To achieve cell splitting gain in CoMP scenario 4, possibility of co-scheduling a R11 UE with other UE(s) using non-orthogonal DM-RS ports when sufficient spatial isolation exists (e.g. when the UE’s are served by separate transmission points).
It should be noted that the R10 sequence initialization already allows co-scheduling up to two pairs of UE’s where each pair uses one out of two possible values of cinit. However, in shared cell deployments (scenario 4) it would be possible to achieve a much higher degree of reuse even with a relatively limited number of low power nodes, as long as they are spatially separated.
3
Calculation of the initialization value
It is easy to appreciate that satisfying requirement #1 imposes some restrictions for the calculation of cinit. More specifically, inter-operability with legacy UE’s requires that the initialization value be obtained using the following type of formula:
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Using the above formula, each value of cinit that can be dynamically selected corresponds to a pair of values for X and Y. Co-scheduling with any legacy UE connected to either cell A or cell B (with PCI XA and XB) using the same sequence is possible if two of the values of cinit correspond to X = XA and X = XB with Y set to 0 or 1.
Requirement #2 could also be satisfied by using the same type of formula, with possibly more flexibility in the assigned values for X and/or Y. Some basic options are:
a) Allowing X to take values above 504, where a value of X is (uniquely) associated to a transmission point serving the UE;
b) Allowing Y to take values other than 0 or 1 (below 65536), where one or more values of Y are associated with a transmission point serving the UE.
From the network perspective, one drawback of the first option is that care must be taken to ensure that no two transmission points (potentially controlled by different eNB’s) use the same value of X. On the other hand, a drawback of the second option is that it could be possible to collide with the initialization value used by a UE utilizing antenna port 5 elsewhere in the cell. Between these two options, the first appears slightly preferable as the probability of collision between two points can be made negligible if the maximum value of X is sufficiently high.
Proposal: 

Each value of cinit that can be dynamically selected is obtained by using the formula
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where the pair of values (X,Y) is configured by higher layers and X can take values above 503.
4
Conclusion
This contribution discussed the determination of the initialization value for the DM-RS sequence generator for CoMP operation. The following proposal is made:

Each value of cinit that can be dynamically selected is obtained by using the formula
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where the pair of values (X,Y) is configured by higher layers and X can take values above 503.
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