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

· Linkage between PDSCH/PUSCH and PDCCH 
· Further discussion required on whether at least the following is supported:

· A 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 required until RAN1#60bis on whether this can be extended to support modified Option 1 from R1-101661.

· Include in email discussion whether or not Option 2 is excluded. 

· Consider:

· benefits/costs of extending option 1 – primarily scheduling flexibility / blocking versus complexity

· scenarios applicable for schemes beyond option 1. 

· Remaining details on inclusion of CIF:

· CIF is not included in DCI format when CRC scrambled by SI-RNTI unless RAN2 requires the use of CIF for SI acquisition purposes.
· CIF is not included in DCI format 0, 1A in common search space when CRC is scrambled by C-RNTI/SPS C-RNTI.
· 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
In this contribution, we present our views on those remaining issues for CIF in the LTE-A. 
2 Linkage between PDSCH/PUSCH and PDCCH
UE only monitors PDCCH on one DL CC for each PDSCH/PUSCH CC should already been considered as a baseline for the linkage between PDSCH/PUSCH and PDCCH. On top of this, modified option was proposed as  PDSCH/PUSCH CC can be scheduled from more than one DL CC if the DCI formats have the same payload sizes.
It was also proposed that a UE-specific “PDCCH Monitoring Set” in conjunction with the support for cross-carrier scheduling by [2] and by LS from RAN2. Whether to standardize the set is up to RAN1. If one UE only monitors PDCCH on one DL CC for each PDSCH/PUSCH CC, a CC-specific PDCCH monitoring set for each CC which belongs to the UE DL CC set will be derived. It has following attributes:

· A set of DL CCs on which the CC is required to monitor the PDCCH.

· Each CC which belongs to the UE DL CC set has its own CC-specific PDCCH monitoring set, and each CC-specific PDCCH monitoring set can not overlap. 

· When there is no element in the CC-specific PDCCH monitoring set for a particular CC. It means UE is not required to monitor the PDCCH in that CC. 

This UE-CC-specific CIF configuration can be used to represent the linkage between PDSCH/PUSCH and PDCCH for each CC. 
It is also proposed to allow that PDSCH/PUSCH CC can be scheduled from more than one DL CC, when the DCI formats have the same payload sizes. This is called as “modified option 1”. Then, the CIF configuration has to be set as UE-specific other than UE-CC-specific. Further, CIF configuration can not represent the linkage between PDSCH/PUSCH and PDCCH. On the contrary, the CIF configuration is set as CC-specific when DCI format payload sizes are not the same and can be changed to UE-CC-specific when the DCI format payload sizes are the same. This increase the complexity of CIF configuration, e.g. when one of the CC reconfigure the transmission mode for a UE, all the DL CC may need reconfigure the CC index; and further configuration latency will be added.

It should be metioned that the scheduling flexibility of this modified option has not been full proven yet. Benefits need to be shown compare to option 1 in [1].

Proposal: A UE only monitors PDCCH on one DL CC for each PDSCH/PUSCH CC should be supported no matter DCI format payload size are the same or not.
3 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 [3-4]. 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 the last RAN1 meeting, the DCI format 0/1A will have two different payload sizes in common search space and UE-specific search space owing 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 [5]:

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

	Format 1
	19
	23
	27
	31
	33
	39

	Format 1B
	22
	25
	27
	28
	29
	30

	Format 1C
	8
	10
	12
	13
	14
	15

	Format 1D
	22
	25
	27
	28
	29
	30

	Format 2
	31
	34
	39
	43
	45
	51

	Format 2A
	28
	31
	36
	41
	42
	48

	Format 2B
	25
	28
	33
	38
	39
	45

	Format 3/3A
	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. Two possible solutions are described below:
· Option 1:

If the DCI formats used in common search space and the DCI formats used in UE-specific search space have the same size, one or more padding bits should be appended to these DCI formats in UE-specific search space until their payload sizes are not equal to the DCI formats in common search space.  
· Option 2;
In the overlapped search space, only the DCI formats in common search space can be monitored or only the DCI formats in UE-specific search space can be monitored. 

Proposal: The overlapped search space between common and UE-specific search space may cause blind decoding problems in LTE-A. Option 1 solution is preferred. 
4 Conclusion

In this contribution we provide our views on some issues for carrier indicator field design. It can be summarized as follows:
· A UE only monitors PDCCH on one DL CC for each PDSCH/PUSCH CC should be supported no matter DCI format payload size are the same or not.
· 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. .

· For the overlapped search space between common and UE-specific search space. padding is preferred to solve the size ambiguity.
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