
3GPP TSG RAN WG1 #59bis





Tdoc R1-100550
Valencia, Spain
Jan. 18 – 22, 2010
Agenda Item: 
7.1.9
Source:       
Mitsubishi Electric

Title:         
Consideration on PUCCH(CSI) signaling with carrier aggregation
Document for: 
Discussion

1. Introduction
On periodic CSI reporting, we agreed the following things in RAN1 #58bis meeting.

· Periodic CSI reporting for up to 5 DL CC supported

· Semi-statically mapped onto one UE specific UL CC

· Following Rel8 principles for CQI/PMI/RI

· Consider ways to reduce reporting overhead, e.g. DL CC cycling

· Consider ways to support extending CSI payload

In this contribution, we focus on how to reduce reporting overhead.
2. The way to reduce CSI reporting overhead
In case of configuring multiple DL CCs for a UE, it is needed for the UE to report multiple CSI corresponding to DL CCs. In several contributions [1-4], TDM, CDM and FDM are mentioned as a candidate for multiplexing the multiple reporting in case of no UL data. As already mentioned in contributions above, CDM and FDM need more transmit power than TDM to maintain the same coverage. On the other hand, TDM may lead longer feedback delay.

Also, periodic reporting using PUSCH is proposed in [5] even in the case of no UL data. The advantage of the way is that the PUSCH can convey larger payload than the PUCCH.

It should be further investigated which format and which multiplexing scheme is used.
One way to reduce reporting overhead is to configure multiple DL CCs differently, i.e., (1) different reporting periodicities or (2) different reporting types (wideband/sub-band) for different DL CCs. Examples of (1) and (2) are shown in Figure 1. Similar comments are also given in contributions [6, 7].
In the way (1), it is assumed that different reporting periodicities are configured for different DL CCs while keeping the same reporting type to reduce reporting overhead. In the way (2), it is assumed that different reporting types are configured for different DL CCs while keeping the same reporting periodicity.
In Figure 1, TDM is shown as an example. However, similar concept can be applied to CDM and FDM to reduce CSI reporting overhead.

When we use these ways, we have to consider which DL CC is reported in detail and which DL CC is reported roughly. The following criteria can be thought.
The DL CC reported in detail may be:

· the one having best wideband CQI or
· the one configured by L1/L2 signaling or higher layer signaling or
· changed periodically with predefined rule
It should be further investigated whether we employ such way to reduce reporting overhead.
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 Figure 1: The way of CSI reporting
3. Summary
We considered the way to reduce CSI reporting overhead when the UE need to report CSI for multiple DL CCs. One way was shown. It should be further investigated in the future.
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