3GPP TSG RAN WG1 Meeting #59bis
                                                      R1-100546
Valencia, Spain, 18th – 22nd January 2010
Agenda item: 
7.1.4

Source: 
HTC Corporation
Title:
Carrier Indication and CIF in PDCCH
Document for:
Discussion and decision

1. Introduction
In the previous meetings [1], RAN1 has been discussed and achieved the following agreements for the design of carrier indication and carrier indication field (CIF). 

· Configuration for the presence of CIF is UE specific (i.e. not system-specific or cell-specific)

· CIF (if configured) is a fixed 3-bit field
· CIF (if configured) location is fixed irrespective of DCI format size. 
· Cross-carrier assignments can be configured both when the DCI formats have the same or different sizes

· Explicit CIF for the case of same DCI format size

· FFS whether the CIF is included or not in cases the DCI format sizes are different
· There will be an upper limit on the total number of blind decodes
Whether CIF to component carrier index mapping is UE specific or system specific is still FFS. In this contribution, we discuss the issue based on previous agreements and some concerns. Moreover, how to define or interpret the meaning of 3-bit CIF is also discussed. 
2. Carrier indication
Whether CIF to component carrier index mapping is UE specific or system specific is still FFS. In current discussion, the presence of CIF in PDCCH/DCI is used to represent which component carrier the PDCCH/DCI is dedicated to. According to the agreement “Configuration for the presence of CIF is UE specific (i.e. not system-specific or cell-specific) [1],” each UE can have individual configuration of presence of CIF. Either system-specific or UE-specific methods of CIF to component carrier indexing mapping is feasible in carrier indication. 

If CIF to component carrier indexing mapping is system specific, the width of CIF will cause certain limitation to the total number of component carriers in the system. This could cause some limitation to the flexibility and extensibility of system deployment. 
If CIF to component carrier indexing mapping is UE specific, the width of CIF will affect the total number of component carriers for a UE. This could possibly cause some limitation to the flexibility and extensibility of carrier aggregation for a UE capability. However, as compared to system specific, UE specific is an alternative with lower limitation. 

Proposal #1: CIF to component carrier index mapping is UE specific.
3. CIF in PDCCH
According to the agreement “CIF (if configured) is a fixed 3-bit field [1],” two possible definitions/interpretations on the 3 bits of CIF are discussed in the following. 
Approach #1 
The first kind of definition/interpretation on the 3 bits of CIF is to use 3 bits as a serial number for a set of component carriers. A set of component carriers can be a set or subset of system’s component carriers, UE’s component carriers, or further specific component carriers. While the 3 bits of CIF are used to represent a serial number, total 23 = 8 component carriers could be indicated. The maximum number of component carriers is then fixed. 
When CIF is interpreted as a serial number of system’s component carriers, the system is allowed to have 8 component carriers in deployment. The interpretation of such a CIF is simple and clear for both system and UEs. However, it is somewhat limitation to the usage of carrier aggregation and system deployment on the number of component carriers. From long-term perspective on LTE-Advanced development and evolution, this kind of limitation could be avoided if possible. 
When CIF is interpreted as a serial number of UE’s component carriers, the UE is allowed to have 8 component carriers as the maximum in carrier aggregation. The interpretation of such a CIF is specific for a UE. The above-mentioned limitation to system deployment no longer exists, but it is still somewhat kind of limitation to the usage of carrier aggregation on the number of component carriers. 

Approach #2
Another kind of definition/interpretation on the 3 bits of CIF is to use 3 bits as an offset value indicating a carrier relatively from the carrier transmitting the CIF. There still exists certain relationship of order between component carriers, such as total N1, N2, N3, …, N10 carriers in order available for operating carrier aggregation. While a DCI is dedicated for the carrier N7 and transmitted in N5, the CIF’s content should be set as “+2” to show that the DCI is used for the carrier N[5+(+2)] = N7. If the DCI is dedicated for the carrier N7 and transmitted in the carrier N10, the CIF’s content should be set as “-3” to show that the DCI is used for the carrier N[10+(-3)] = N7. The content of the CIF is the offset value from the transmitting carrier.  A representation method of such an offset value can be, for example, by means of signed binary number representation, signed 2’s complement representation, etc. 

Using an offset value as the content of CIF has no limitation on the number of component carriers in aggregation and it doesn’t matter that component carriers is a set or subset of system’s component carriers, UE’s component carriers, or further specific component carriers. The only thing should be taken care with is to transmit a cross-carrier DCI in a nearby carrier from the controlled carrier. A nearby carrier means a suitable carrier within the scope of 3-bit offset value. This approach can provide a more flexible and extensible mechanism for long-term development of carrier aggregation technology in LTE-Advanced. 
Proposal #2: Definition/interpretation of CIF is an offset value indicating a carrier relatively from the carrier transmitting the CIF.
4. Conclusions

This contribution proposes two proposals as follows in CIF design. 
Proposal #1: CIF to component carrier index mapping is UE specific.
Proposal #2: Definition/interpretation of CIF is an offset value indicating a carrier relatively from the carrier transmitting the CIF.
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