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1 Introduction
In the last RAN1 meeting, some conclusions related to carrier indicator field (CIF) and cross carrier scheduling are summarized below:

· Linkage between PDSCH/PUSCH and PDCCH
Option 1 has to be supported [1-2]: 

· Each PDSCH/PUSCH CC can be scheduled only from a single DL CC, i.e. the UE only monitors PDCCH on one DL CC for each PDSCH/PUSCH CC 

· For any DL carrier with CIF where the UE monitors PDCCH, PDCCH on the DL carrier shall be able to schedule PDSCH at least on the same carrier and/or PUSCH on a linked UL carrier
Further discussion of Modified Option 1 and Option 2 will take place to consider cost/benefit of extending option 1.

· Handling of overlap between common and UE-specific search spaces in case of confusion between DCI formats 0/1A and DCI formats with CIF.
    Most companies currently prefer using restricted scheduling to solve this issue, but whether to restrict the common search space or the UE-specific search space is FFS.
In this contribution, we present our views on those remaining issues for CIF in the LTE-A. 
2 Cross-CC Scheduling for DCI Formats
The MBSFN configuration information is provided on MCCH logical channel. It was agreed that if a UE is configured by higher layers to decode PDCCHs with the CRC scrambled by the M-RNTI, the UE shall decode the PDCCH according to DCI format 1C in the common search space, and information for MCCH change notification in DCI format 1C can be defined in [4-5]. The mechanism provided a reliable channel to reconfigure the MBMS service, which basically had no control over broadcasting UE. In LTE-A, each component carrier may have its own MBSFN configuration information, so the cross-CC scheduling should be considered for M-RNTI. Specifically, different M-RNTI having CIF information can be used to distinguish MBSFN configuration information for different component carriers. Also, the remaining bits in DCI format 1C are able to be considered as CIF bits for different components carriers as an alternative.
Proposal: Cross-CC scheduling should be considered when the CRC is scrambled by M-RNTI.
It was agreed that CIF is not included in DCI format 0, 1A in common search space when CRC is scrambled by C-RNTI/SPS C-RNTI, and 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. In order to ensure there is always at least one CC can be configured during the reconfiguration of CI-to-CC mapping, DCI format 0/1A without CIF in common search space may be considered as a fallback choice for this reconfiguration period. On the other hand, RRC configuration also can be used to guarantee the connection between eNB and UE during the reconfiguration of CI-to-CC mapping. Then, seems reconfiguration issue can be avoided by fallback mode.
According to the conclusion from previous RAN1 meeting, the DCI format 0/1A will have two different payload sizes in common search space and UE-specific search space due to the CIF inclusion. It will cause DCI format 0/1A in common search space and other DCI formats (including DCI format 0/1A theirselves) in UE-specific search space have the same payload size in the different bandwidth configurations. As shown in Table 1 and Table 2 :

Table 1: The payload size for different DCI formats without CIF in different bandwidth

	 
	1.4MHz
	3MHz
	5MHz
	10MHz
	15MHz
	20MHz

	Format 0/1A
	21
	22
	25
	27
	27
	28


Table 2: The payload size for different DCI formats with CIF in different bandwidth
	 
	1.4MHz
	3MHz
	5MHz
	10MHz
	15MHz
	20MHz

	Format 0/1A
	23
	25
	27
	29
	30
	31

	Format 1
	22
	27
	30
	34
	36
	42

	Format 1B
	25
	28
	29
	31
	33
	33

	Format 1C
	8
	10
	12
	13
	14
	15

	Format 1D
	25
	28
	29
	31
	33
	33

	Format 2
	34
	37
	42
	46
	48
	54

	Format 2A
	31
	34
	39
	43
	45
	51

	Format 2B
	28
	31
	36
	41
	42
	48

	Format 3/3A
	21
	22
	25
	27
	27
	28


Once the common and UE-specific search space overlaps, two different DCI format with the same payload size and with CRC scrambled by the same RNTI (e.g. C-RNTI, SPS C-RNTI) may cause UE blind decoding problem. In the last meeting, it was preferred to use restricted scheduling solution, but whether to restrict the common search space or the UE-specific search space has no convergence. 
· Option 1: Restrict the UE-specific search space
In the overlapped search space, only DCI format in the common search space can be transmitted. 

Pros:  Avoid the ambiguity DCI format during the reconfiguration period.
Cons:  Restrict the scheduling flexibility because of the aggregation level 4 or 8 can not be scheduled in the UE-specific search space. 

· Option 2: Restrict the common search space
In the overlapped search space, only DCI format in the UE-specific search space can be transmitted.

Pros: Less scheduling flexibility loss compared to option 1. 

Cons: Lose the fallback mode in each transmission mode, and the ambiguity problem may still exist during the reconfiguration period. But these can be solved by the scheduling.
We slightly prefer option 2. Restrict the common search space can be used to sovle theDCI format ambiguity problem. 
3 Conclusion

In this contribution we provide our views on some issues for carrier indicator field design. It can be summarized as follows:
· Cross-CC scheduling should be considered when the CRC is scrambled by M-RNTI.

· Reconfiguration issue can be avoided by fall back mode in common search space. .

· Restrict the common search space can be used to solve the DCI format ambiguity problem..

4 Reference
[1] R1-101661, “Summary from email discussion on CIF”, Ericsson.
[2] R1-101726, “Summary from email discussion on the linkage between PDSCH/PUSCH and PDCCH”, Ericsson.

[3] R1-095072, “LS on PDCCH monitoring set for carrier aggregation in LTE-Advanced”, CATT, Ericsson, ST-Ericsson.

[4] R1-100747, “36.212 CR0096 (Rel-9,B) MCCH change notification using DCI format 1C”, Huawei, HTC, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, Nokia, Nokia Siemens Networks, LGE, CATT, Ericsson, ST-Ericsson, Panasonic, Qualcomm Inc.
[5] R1-100748, “36.213 CR0260 (Rel-9,B) MCCH change notification using DCI format 1C”, Huawei, HTC, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, Nokia, Nokia Siemens Networks, LGE, CATT, Ericsson, ST-Ericsson, Panasonic, Qualcomm Inc.






