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1. Introduction

In TR36.913 [2] the requirement on further advancements for the spectrum allocations possible for Advanced E-UTRA is given. The operation in spectrum allocations of different sizes including wider spectrum allocations than those of Release 8 E-UTRA e.g. up to 100 MHz is demanded. Furthermore it is stated that operation of E-UTRA and Advanced E-UTRA should be possible in the same spectrum. 

At RAN1#59 the possible usage of a Carrier Indicator Field (CIF) has been further detailed in a new “way forward” [8]. In this contribution we want to discuss further the actual meaning of the carrier indicator and possibilities for definition. This has to be seen in connection to already made agreements.
2. Relation to component carrier set
We have the following definitions agreed earlier:
UE DL Component Carrier Set:

· The set of DL component carriers configured by dedicated signaling on which a UE may be scheduled to receive the PDSCH in the DL.

UE UL Component Carrier Set: 

· The set of UL component carriers on which a UE may be scheduled to transmit the PUSCH in the UL.

· FFS whether the definition of the UL CC set will be needed in the specfications

Continue the discussion on the need to define additional subsets for monitoring the PDCCH or for more dynamically changing the component carrier subset. 

Then we have the agreement from the last RAN1 meeting:
The following is agreed:

· 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

FFS:

· Which DCI format(s) can have CIF and which DCI format(s) can never have CIF and whether all carriers in a UE’s DL CC set carry CIF

· Upper limit on total number of blind decodes = N x ?.

· Whether CIF to component carrier index mapping is UE specific or system specific

Now the DL and UL Component Carrier Sets are UE specific and the CIF configuration is also UE specific. So most of the agreements are pointing in the direction of a UE specific solution. It follows logically that the rest of the definitions should also be UE specific.
The following picture shows an example of the CC sets in Figure 1. 
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Figure 1: Example of DL and UL Component Carrier Sets for different UEs
One UE is configured to have only the solid-outlined boxes inside its component carrier sets. So its DL component carrier set consists of DL0, DL1 and DL3 seen as DL0’, DL1’ and DL2’ and further the UL component carrier set consists of UL0 and UL2 seen as UL0’ and UL1’. Another UE is configured to have all boxes i.e. DL0, DL1, DL2 and DL3 as DL component carriers and UL0, UL1 and UL2 as uplink component carriers. 
From that it is natural and obvious that the meaning of the CIF needs to be UE specific. Normally CCs could be numbered in increasing order of the carrier frequency. If the mapping would be system specific a UE would need to know about the existence of all CCs a eNB is addressing in a PDCCH although the UE is not configured to receive those CC or transmit on them. This would involve an additional useless signaling burden. To give another example switching off or on of a component carrier for reasons of saving energy during operation would affect all UEs even UEs that are not configured to operate on those component carriers.
So it is proposed that the meaning of CIF index should be UE specifically based on the CC set.
Proposal: The CI-bits should define the actual DL or UL component carrier out of the UE specific DL/UL component carrier set.

One possibility could be that a circular mapping inside the CC set is applied. For example in DL the index-bits 000 would correspond to the CC where the PDCCH is decoded and 001 to the next higher CC. If the highest CC is reached a wrap around would take place.
Further even if all Component carriers are defined “quasi-“ Rel.8 a linkage relation has to be defined. So if a DL CC PDCCH is decoded and no CI-bits are used for an UL allocation there should be a default UL CC corresponding to each DL CC. Now if CI-bits are used in an UL grant the CI-bits allow to deviate from this default UL CC.

Proposal: For UL allocations the used CI-bits allow to deviate from the default UL CC.

3. Consequences for blind decoding

If e.g. DL0 is monitored by the UE and the DL0 PDCCH is decoded the UE has to perform the blind decodings. Now the number of blind decodings corresponds to the number of different payloads that need to be decoded. Further the payload size also depends on the DL or UL CC bandwidth and the padding by CI-bits. 
So e.g. for each DL DCI-format with different payload size the UE has to do a blind decoding. If the bandwidth of e.g. the DL CC are different, further payload sizes need also to be decoded which increases the blind decoding effort substantially.
This can be limited if the number of configured DL or UL CCs for a UE is restricted more in case a CIF is configured. For example in case DCI format sizes corresponding to different CC bandwidth need to be decoded in the same PDCCH, the number of configurable CCs in the UE specific CC set can be reduced by an appropriate number and the number of DL CC in the PDCCH monitoring set (if agreed) can be reduced also.
4. Conclusion

This contribution discussed the meaning and aspects of using carrier indication bits. The following proposals are made:

Proposal 1: The CI-bits should define the actual DL or UL component carrier out of the UE specific DL/UL component carrier set.

Proposal 2: For UL allocations the used CI-bits allow to deviate from the default UL CC.
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