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1 Introduction
In 3GPP RAN1 #68, the following agreement was made on CSI-RS scrambling sequence generation:
Agreement:
· Pseudo-random sequence generator initialisation (cinit) is configurable in a UE-specific manner
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· At least X will be signaled 
· FFS: Interpretation of ns
· Range of X is 0 to 503
This contribution summarizes Samsung’s view on the interpretation of ns.
2 Inter-cell legacy CSI-RS reception

[image: image2.emf]Macro1

cell

ID,1

N

cell

ID,2

N

Pico1

UE2

UE1

UE3

CSI-RS scrambled 

according to 

cell

ID,1

N

CSI-RS scrambled 

according to 

Rel-11 UE

Rel-10 UE

cell

ID,2

N

0 1 2 3 4 5 6 7 8 9

Macro1

2 3 4 5 6 7 8 9 10 11

pico1

Slot numbers n

s

Δn

s

= 2


Figure 1 Slot-number offsetting and CSI-RS transmissions in CoMP scenario 3

Consider a macro-geographical area as shown in Figure 1, where a macro and at least one pico are deployed, where Rel-10 UEs and Rel-11 UEs receive signals from the macro and the picos. In such a heterogeneous network, assigning non-aligned slot/subframe numbers for the macro cell and pico cells is one possible way of facilitating eICIC for always colliding physical signals/channels, e.g., PSS/SSS. An example of differently assigned slot numbers for the macro and the pico is considered in Figure 1. To support TM9 for Rel-10 UEs in this network, the macro and the pico eNBs configure and transmit CSI-RS resources 1 and 2, respectively. The CSI-RS scrambling initialization numbers of the two CSI-RS resources, i.e., 
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, are generated according to the legacy specification:

· For CSI-RS resource 1: 
[image: image5.wmf](
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· For CSI-RS resource 2: 
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Here, 
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 are slot number and physical cell ID associated with CSI-RS resource i.
Now, consider UE2, a Rel-11 CoMP UE associated with the macro cell, and suppose that the network want to configure the two CSI-RS resources to the Rel-11 UE. According to the agreement in RAN1#68, UE2 is supposed to derive the CSI-RS scrambling initialization number as in the following:
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When CSI-RS resource 1 is configured with X=
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, UE2 can derive 
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 correctly in case UE2 interpret 
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 as the serving cell’s slot number. On the other hand, when CSI-RS resource 2 is configured with X=
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, UE2 cannot derive 
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 correctly in case UE2 interpret 
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 as the serving cell’s slot number.
Having this observation, it is realized that a clarification on the interpretation of 
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 is necessary for DL CoMP. 

A spec-transparent solution on this issue would be not allowing configuring neighbour cells’ legacy CSI-RS resource to UE2. When UE2’ CSI measurement/feedback of a neighbour cell (e.g., pico 1) is desired, the network may separately configure a CSI-RS resource for those Rel-11 UEs attaching to cell 1 and pico 1 transmits CSI-RS scrambled according to 
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. If this solution is agreed, no specification changes are anticipated. 
Observation 1: In case subframe (or slot) number offsetting is implemented for macro-pico scenario, Rel-10 CSI-RS from a pico cell may not be correctly read by Rel-11 macro UEs.
Observation 2: A baseline spec-transparent solution is to separately configure Rel-11 CoMP CSI-RS resource from Rel-10 CSI-RS, so that Rel-11 UEs can derive scrambling initialization of the CoMP CSI-RS based on the slot number of their own serving cell. 

3 Interpretation of ns for CSI-RS resources
As discussed in the previous section, a baseline solution is doing nothing, i.e., the UE shall assume that the ns for any configured CSI-RS resource is the same as the slot number of its serving cell. This seems to be a valid alternative. 
Alt 1: The slot number for the CSI-RS scrambling of each CSI-RS resource in a CoMP (RSRP/CQI) measurement set is the same as the serving cell’s.
In case the additional CSI-RS overhead incurred by the baseline solution is proven to be significant, an alternative approach that has a limited spec impact can be considered. It is noted that a CSI-RS resource from a neighbour cell in CoMP scenario 3 is likely to be configured to a UE only when the UE has reported RSRP of the neighbour cell. In such a case, the UE is aware of the slot numbering of the neighbour cell as a result of obtaining synchronization and measuring RSRP based on CRS. Then, no signalling seems to be required and an implicit indication of the slot number to use for scrambling of the CSI-RS resource seems to be sufficient. For example, when virtual cell ID of a CSI-RS resource is X, and if X happens to be the same as the cell ID of any cell the UE is aware of, then the UE can use the slot number of the corresponding cell for the CSI-RS scrambling. 
Alt 2: The slot number for the CSI-RS scrambling of a CSI-RS resource in a CoMP (RSRP/CQI) measurement set is determined according to the configured virtual cell ID X for the CSI-RS resource.
It is proposed to decide one out of the two alternatives in RAN1#68bis. 
4 Conclusion
This contribution examined the issue on configuring neighbour cells’ Rel-10 CSI-RS resources to Rel-11 CoMP UEs and made the following observations:
Observation 1: In case subframe (or slot) number offsetting is implemented for macro-pico scenario, Rel-10 CSI-RS from a pico cell may not be correctly read by Rel-11 macro UEs.
Observation 2: A baseline spec-transparent solution is to separately configure Rel-11 CoMP CSI-RS resource from Rel-10 CSI-RS, so that Rel-11 UEs can derive scrambling initialization of the CoMP CSI-RS based on the slot number of their own serving cell. 

It is proposed to adopt one of two alternatives below:

Alt 1: The slot number for the CSI-RS scrambling of each CSI-RS resource in a CoMP (RSRP/CQI) measurement set is the same as the serving cell’s.
Alt 2: The slot number for the CSI-RS scrambling of a CSI-RS resource in a CoMP (RSRP/CQI) measurement set is determined according to the configured virtual cell ID X for the CSI-RS resource.
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