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1. Introduction
With uplink carrier aggregation, the same reference signal (RS) sequence are transmitted on multiple Component Carriers (CC) when the same number of RBs is assigned on all CCs for a single UE. In this case, CM value becomes high and a large backoff would be necessary for the power amplifier (PA) at the UE transmitter. 
In this contribution, we discuss the CM reduction schemes based on the Rel.8 design for UL RS. This is a resubmission document of R1-102039.
2. Discussion
In Rel.8, the RS sequence depends on the number of RBs allocated to the UE. For carrier aggregation, on each CC the RS sequence depending on the number of allocated RBs for the CC is transmitted.  In case the number of allocated RBs is the same among CCs, the same RS sequence is used in the CCs and CM value becomes high. So, we discuss the two schemes for the CM reduction based on Rel.8 design of UL RS.
Scheme 1: Different Sequence Group (SG) assignment for each CC (Fig.1)
The different SG can be allocated for each CC using Rel.8 mechanism. Since each SG is composed of different base sequences, different base sequence is used regardless of the allocated RB among different CCs. 
In Rel.8 LTE [1], SG index u is defined as follows. 
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 is a function of random SG hopping which depends on cell ID. The random SG hopping can be enabled or disabled by higher layers indication. 
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Therefore, SG index u can be changed by cell ID related
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Fig.1 Different SG for each CC
However, we may need to take care of inter-cell interference management for the RS sequence.  In Rel.8, SG index can be separately set to different cells in order to alleviate the inter-cell interference to surrounding cells, namely, SG hopping for inter-cell interference randomization or SG planning for inter-cell interference reduction.
In Rel.8 design, SG hopping is enabled or disabled by higher layers indication.

· If SG hopping is enabled in surrounding cells, to allocate different SG index to each CC has almost no impact to the inter-cell interference condition because the inter-cell interference is randomized. 
· If SG hopping is disabled, i.e. SG planning, a SG index different from that of surrounding cells should be allocated for each CC. One possible scheme for SG planning on multiple CCs is to set a common CC-dependent 
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 to all of the surrounding cells, i.e. all cells within the SG planning. 
Scheme 2: Different Cyclic Shift (CS) sequence assignment for each CC (Fig.2)
Different CS index can be allocated for each CC using Rel.8 mechanism. 
In Rel.8 LTE [1], CS index 
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 is defined as follows: 
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 is indicated via higher layers, 
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is given by CS random hopping function which depends on cell ID. 
Therefore, CS index 
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 can be controlled by higher layers indication 
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 of each CC. Note that it would not be preferable to rely on the CS hopping since it is not possible for eNB to control random hopping pattern freely.
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Fig.2 Different CS sequence for each CC.
The use of the different CS among CCs may impact on the eNB scheduler since eNB has to allocate: 
· different CS allocation among UEs in MU-MIMO pair 
· Same as this, different CS would be allocated among RSs for SU-MIMO in Rel.10.
· CS index without PHICH collision
However, eNB has to allocate different cyclic shifts for different CCs only when the same number of RBs is allocated to multiple CCs. This is because when the number of RBs is different among multiple CCs, different base sequences are used and, therefore, CM value would not largely increase. Therefore, we believe there is almost no impact for the scheduler to use scheme 2.
3. Conclusion 

We discussed the issue of CM increase for UL reference signal in case of multiple component carrier transmission. The undesired CM increase occurs only when the same number of RBs is allocated to all CCs assigned to a UE because the same RS sequences are transmitted on the CCs. We observed just reusing the following Rel.8 mechanisms are sufficient for UL DMRS CM reduction. 

· Scheme 1: Different Sequence Group (SG) for each CC
· Scheme 2: Different Cyclic Shift (CS) sequence for each CC
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