3GPP TSG-RAN WG1 #61bis                                                                         R1-103609
Dresden, Germany, 28th Jun – 2nd July 2010

Source: 

HTC
Title:
CIF Content Mapping
Agenda Item:

6.2.3.2
Document for:
Discussion/decision
1. Introduction

In RAN1#60 meeting, CIF related issue was discussed and summarized as follows [1].
· Cross carrier scheduling for DCI format 0, 1, 1A, 1B, 1D, 2, 2A, 2B in UE specific search space should be supported by explicit CIF always

· Further discussion on:

· reconfiguration issue raised by Panasonic / NTT DoCoMo

· handling of overlap between common and UE-specific search spaces
Another issue related to CIF content mapping and its reconfiguring scenario is also paid certain attention to while considering the above reconfiguration issue. RAN1 has discussed and achieved the following agreements for the design of carrier indicator field (CIF) [2]
· CIF mapping to CCs:

· The mapping from CI values to CCs for each CC enabling CIF is UE specific

· CI to CC mapping is configured by RRC

· At least one carrier should operate during reconfiguration of the CI-to-CC mapping

This contribution provides our observation and some possible approaches on CIF content mapping (i.e. CI-to-CC mapping). 
2. CIF content mapping (i.e. CI-to-CC mapping)
Carrier indicator field (CIF) is used to indicate which component carrier (CC) a PDCCH is dedicated to between an eNB and a UE. CIF is a 3-bit field within a PDCCH while cross-carrier scheduling is enabled. Total 23 = 8 values can be represented by a 3-bit CIF. 
These 8 CI values can be used to represent at most 8 CCs, where the eNB and the UE should have common understanding/definition on these CCs. That means a CIF value should be explained as the same CC in both eNB and UE usages. While initializing carrier aggregation, a UE-specific CC set should be built and kept in both eNB and UE sides. Fig. 1 shows an example of CIF content mapping to CCs.
Scenario :  PDCCH w/ CIF ( PDCCH w/ CIF’
In case a CIF has been used in DCI format, eNB might add/remove component carriers into/from cross-carrier scheduling ones, i.e. PDCCH w/ CIF changes to PDCCH w/ CIF’ where a CIF’ has different CI-to-CC mapping from CIF. During the RRC configuration for this kind of changes, UE might either receive nonscheduled resource blocks (RBs) or miss scheduled RBs due to different interpretation of CI-to-CC mapping between eNB and UE. In case it happens, additional overhead will be induced in unwanted error detection/correction process. 
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Fig. 1 An example of CIF content mapping to CCs. (CI-to-CC mapping)

Approach:  
A guideline is to avoid or at least reduce change on CI-to-CC mapping (CIF ( CIF’) if possible. 
· In case numbers of carriers in a system are no more than 8 CCs, a system-wise CI-to-CC mapping (i.e. All eNBs and UEs make use of the same CI-to-CC mapping) can be applied to avoid change on CI-to-CC mapping and there is no RRC reconfiguration needed due to CIF mapping. 
· If interaction of eNB/system multi-carrier deployment and UE CA capabilities could be covered by current 3-bit CIF, a fixed UE-specific CI-to-CC mapping can be configured and there is no RRC reconfiguration needed due to CIF mapping update.  
· If interaction of eNB/system multi-carrier deployment and UE CA capabilities could be covered by current 3-bit CIF,Since CIF configuration has been agreed to be UE-specific, another simple and feasible approach is to construct CI-to-CC mapping according to UE capabilities and fixed the mapping if possible. 
How to maintain the carrier set in CIF mapping could affect its change rate. Here we assume there is no need to update CI-to-CC mapping whenever a CC is added or removed from active set if the CC’s mapping exists or the CC is not used in cross-carrier scheduling. 

3. Conclusions

Observation and some possible approaches are presented for possible issue related to CIF content mapping and its reconfiguring scenario. A guideline is to avoid or at least reduce change on CI-to-CC mapping (CIF ( CIF’) if possible. Three possible approaches have been presented. 
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