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1 Introduction
In 3GPP RAN1 #66bis, work on the CoMP work item was initiated with the following four CoMP scenarios in consideration [1]:
· Scenario 1: Homogeneous network with intra-site CoMP.
· Scenario 2: Homogeneous network with high power remote radio heads (RRHs).
· Scenario 3: Heterogeneous network with low power RRHs within the macrocell coverage.
· Scenario 4: Network with low power RRHs within the macrocell coverage where the transmission/reception points created by the RRHs have the same cell ID as the macro cell.
One of the issues that need to be studied in RAN1 for the support of efficient downlink CoMP is the enhancement of CSI-RS in the aspect of scrambling sequence. The following was discussed in RAN1#67 concerning the pseudo-random sequence used for CSI-RS [2]:
· Configurable parameter to derive the pseudo-random sequence generator initialisation (cinit)
· cinit is independently configured among CSI-RS resources
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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.
This contribution summarizes Samsung’s view on the issue of CSI-RS scrambling sequence.
2 Transmission point (TP) specific RS Scrambling
CSI-RS defined in Release 10 is scrambled using a sequence generated from a cell specific initial state. Therefore, for two cells with different Cell-IDs, CSI-RS is scrambled differently achieving the intended interference randomization. In Release 10 specification, CSI-RS sequence 
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The pseudo-random sequence 
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(2)
at the start of each OFDM symbol where 
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is 1 or 0 for normal or extended CP, respectively. 
As discussed during RAN1#67, 
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 of equation (2) can be replaced with a configurable parameter 
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 that is RRC signalled to the Release 11 UEs such that the pseudo-random sequence of CSI-RS is initialized with
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(3)

where 
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 can be any value in the range of 0 to 503. Using the above equation of (3) as the initialization state for the pseudo-random sequence of CSI-RS, has the following benefits:

· Backward compatibility can be maintained with Release 10 UEs by signalling the value of 
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· Additional initialization states where 
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 can be used to allow interference randomization between TPs with the same Cell-ID using the same time/frequency resources for CSI-RS transmission
· No additional initialization states are introduced for CSI-RS in Release 11
By having backward compatibility, the same CSI-RS can be shared by a Release 10 UE and a Release 11 UE allowing efficient usage of the CSI-RS resources. In the initial deployment phase of CoMP scenario 4, it is likely that neighboring TPs having the same Cell-ID will be allocated different time and frequency resources for CSI-RS transmission as shown in Figure 2. In this phase, interference on CSI-RS can be avoided by allocating orthogonal resources and muting as shown in Figure 2.
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Figure 2. CSI-RS configurations for Multiple RRHs being supported under the same cell ID.

If the number of TPs sharing the same Cell-ID is large, further interference randomization can be taken advantage of by configuring TPs with CSI-RSs where 
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. Note that the only specification support required for this feature is the definition of UE specific RRC signalling that informs the UE of the value 
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. In order to support CoMP scenarios 1, 2, and 3, this RRC signalling is required anyway since the eNB has to inform the UE of the Cell-ID of the TPs for which the UE has to measure CSI-RS. 
Another benefit of using the equation of (3) as the initialization state for the scrambling sequence of CSI-RS is that no additional initialization states are defined for CSI-RS in Release 11, allowing standardization efforts to be more efficiently allocated while avoiding additional complexity in the implementation.
Proposal: The initialization state for the scrambling sequence of CSI-RS in Release 11 should be
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where 
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is a parameter that is configured by UE specific RRC signalling that can have any value in the range of 0 to 503.
3 Conclusion
This contribution summarizes Samsung’s view on the scrambling sequence for CSI-RS in order to efficiently support DL CoMP operations. We propose that the same initialization state for the scrambling sequence of CSI-RS be reused in Release 11 with a modification. The modification is that the Cell-ID is replaced with a configurable value that is conveyed to the UE using RRC signalling.
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