
Dresden, Germany, 6th – 10th February, 2012
Source: 
ZTE
Title: 
The issues on CSI-RS sequence in CoMP
Agenda Item: 
7.5.4.2.1
Document for: 
Discussion and Decision

1. Introduction

At RAN1 #67 meeting, the following working assumptions for CSI-RS sequence initialization were agreed:
· Configuration of multiple non-zero-power CSI-RS resources includes at least:

· Configurable parameter to derive the pseudo-random sequence generator initialisation (cinit)

· [image: image1.wmf](

)

(

)

(

)

CP

s

10

init

2

1

2

1

1

7

2

N

X

X

l

n

c

+

×

+

+

×

×

+

+

+

×

×

=

cinit is independently configured among CSI-RS resources
where X is configurable in a UE-specific manner and may take on any value in the range of 0 to 503

· FFS whether Rel-10 formula can be used without a change

· FFS whether beyond 503 are supported

· FFS whether CSI-RS ports always have the same scrambling or can have different scrambling within a CSI-RS resource
· Additional parameters may be considered
This contribution aims to answer the remaining issues left from above working assumptions for the CSI-RS sequence generation in CoMP.
2. CSI-RS sequence is initialized 
In Rel-10, the CSI-RS scrambling sequence is initialized by 
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(1)
where X=
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 denotes the UE’s serving cell’s cell-ID.  In Rel-11, one UE can be informed of multiple non-zero-power CSI-RS resources, whose scrambling sequences can be initialized with different X for the CSI-RS transmitted from different TPs. 
To support aggregated feedback in scenario-3, a UE that is served by two or more coordinating cells would be configured with a CSI-RS pattern that spans the antennas of the two or more cells. Based on this configuration, the multiple involved cells can transmit CSI-RS whose scrambling sequence is initialized with a virtual cell-ID. This kind of configuration can support transparent coherent-JT, and reduce the standardization efforts in introducing coherent-JT. Also, with TPs in CoMP measurement set having the same CSI-RS scrambling sequence but different CSI-RS subframes, this configuration can ensure UE to transparently feedback multi-points CSI. 
Proposal 1: The parameter X in 
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 can be configured independently from 
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In HetNet scenarios, new TPs such as pico and RRH may be added to an existing macro network. If CSI-RS sequence of these TPs can be configured with X out of the range of 
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 as defined in Rel-10, it would help to minimize the impact to the existing cell planning. 

Proposal 2: The value beyond 503 can be supported for parameter X in 
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 .
In Rel-10, the CSI-RS scrambling sequences are the same over all CSI-RS ports within a CSI-RS resource. In discussion of CoMP for Rel-11, proposal was raised to have CSI-RS ports in a CSI_RS resource to be able to carry different scrambling sequence, in order to support aggregated feedback in the per-CSI-RS-resource feedback mechanism. Even though the aggregated feedback can be beneficial, it requires the CSI-RS ports to be measured over all involved TPs are fit into one 8-port CSI-RS resource pattern, which is a restriction to CoMP measurement set construction. Therefore, the non-aggregated feedback may be anyway necessary in the per-CSI-RS-resource feedback mechanism. Meanwhile, adding 9 or 10-bit X for every one or two CSI-RS ports in the configuration is not wise in signalling overhead even though the configuration is carried in RRC. The benefit to allow different per-port scrambling sequence does not justify its limitation and drawback.  
Proposal 3: CSI-RS ports within a CSI-RS resource always have the same scrambling sequence.
3. Conclusion

The proposals in this contribution are summarized below:
Proposal 1: The parameter X in 
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 can be configured independently from 
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Proposal 2: The value beyond 503 can be supported for parameter X in 
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Proposal 3: CSI-RS ports within a CSI-RS resource always have the same scrambling sequence.
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