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1. Introduction

In RAN1#59 Jeju meeting, the following set of agreements was obtained.
· 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

One FFS is that which DCI format(s) can have CIF and which DCI format(s) can never have CIF.
Our view on this FFS is shown in this contribution.
2. DCI formats with or without carrier indicator field (CIF)
DCI format related to random access
Unless LTE-A-dedicated PRACH is introduced, eNodeB cannot distinguish PRACHs from LTE-A UE and Rel’8/9 LTE UE. A PDCCH associated with a random access response (Msg2) may be received by both LTE-A UE and LTE UE which have transmitted preamble (Msg1) from the same PRACH linked with the random access response. But the LTE UE cannot correctly decode the PDCCH if it includes CIF. Even if the eNodeB can distinguish PRACHs from LTE-A UE and LTE UE, the eNodeB doesn’t know the hardware capability of the LTE-A UE in its initial access process in terms of DL component carrier configuration. So the eNodeB cannot surely determine which DL carrier to use for Msg2 to the LTE-A UE. And contention can happen between multiple LTE-A UEs on the same PRACH and its relevant Msg2. The LTE-A UEs in the contention can have different hardware capability. 

Therefore, it can be concluded that a random access response (Msg2) and its associated PDCCH should be transmitted on the same DL component carrier.

Proposal: DCI format related to random access response should not include CIF.
One temporary C-RNTI can be shared by multiple UEs until the contention on the RNTI is resolved. The multiple UEs can include both LTE UEs and LTE-A UEs. LTE-UE cannot decode DCI format with temporary C-RNTI when the DCI format includes CIF.
Proposal: DCI format whose CRC is scrambled with temporary C-RNTI should not include CIF.
DCI format related to paging signal transmission
For less power consumption, LTE-A UE in its idle mode is better to activate only one component carrier and receive paging signals on the component carrier only. Basically a paging signal is intended for multiple UEs, which may monitor different DL component carrier and might activate different number of DL component carrier. Although some RAN2 decisions on paging transmission might have to be considered, it can be concluded that a paging signal and its associated PDCCH should be transmitted on the same DL component carrier.
Proposal: DCI format related to paging should not include CIF.
DCI format related to System Information Block transmission
Basically a PDCCH associated with PDSCH conveying System Information (SI) must be accessible by both LTE-UE and LTE-A UE. So the PDCCH cannot include CIF.

System Information Blocks (SIB) for LTE-A UE only may be introduced. The LTE-A SIBs should be transmitted so that they can be received by LTE-A UEs with any carrier aggregation capability. So it can be concluded that a PDSCH conveying common SI or LTE-A SI and its associated PDCCH should be transmitted on the same component carrier. 
However, if extension carrier (or PDCCH-less carrier) is specified and RAN2 decides System Information to be transmitted on the extension carrier, a new DCI format enabling the SI transmission on extension carrier needs to be introduced. And the new DCI format has to include CIF.
Proposal: DCI format related to System Information Block transmission should not include CIF. If extension carrier (or PDCCH-less carrier) which is required to transmit SIB is introduced, a new DCI format is needed for SIB transmission on extension carrier. And the new DCI format needs to include CIF.
DCI format related to UL power control command transmission
The purpose of DCI format related to UL power control command transmission is not to specify UL component carrier on which the UE should transmits its UL data. Although some benefits from including CIF in the DCI format could be found if UL power control is UL component carrier specific, our preference is for no CIF inclusion.
Proposal: DCI format related to UL power control command transmission doesn’t have to include CIF. 
DCI format related to UL PUSCH transmission
In a configuration where more UL component carriers are configured than DL component carrier, the DCI format for UL PUSCH transmission needs CIF.

Proposal: DCI format related to UL PUSCH transmission may include CIF.
DCI format related to transmission of DL PDSCH not conveying RA response, paging or SI
In at least the following scenarios, CIF needs to be included in DCI format related to the transmission of DL PDSCH not conveying random access response, paging or system information.
· PDCCH monitoring set size is smaller than UE DL CC set size in terms of the number of CC.

(Note: Even if the both sizes are the same, cross-carrier scheduling can be applied and CIF can be used.)

· Use of PDCCH-less component carrier

The discussion above draws the following table.
Table 1   Possibility of CIF inclusion
	
	common search space
	UE-specific search space

	
	RA-RNTI, P-RNTI
	SI-RNTI
	C-RNTI
	SPS-RNTI
	temporary

C-RNTI
	TPC-

PUSCH/

PUCCH-

RNTI
	C-RNTI
	SPS-RNTI
	temporary

C-RNTI

	0
	N/A
	
	possible
	possible
	no

	N/A
	possible
	possible
	N/A

	1
	N/A
	
	N/A
	N/A
	N/A
	N/A
	possible
	possible
	no

	1A
	no 

	no (but

condition-ally yes)
	possible
	possible
	no
	N/A
	possible
	possible
	no

	1B
	N/A
	
	N/A
	N/A
	N/A
	N/A
	possible
	N/A
	N/A

	1C
	no
	no (but condition-ally yes)
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	1D
	N/A
	
	N/A
	N/A
	N/A
	N/A
	possible
	N/A
	N/A

	2
	N/A
	
	N/A
	N/A
	N/A
	N/A
	possible
	possible
	N/A

	2A
	N/A
	
	N/A
	N/A
	N/A
	N/A
	possible
	possible
	N/A

	2B
	N/A
	
	N/A
	N/A
	N/A
	N/A
	possible
	possible
	N/A

	3
	N/A
	
	N/A
	N/A
	N/A
	almost no
	N/A
	N/A
	N/A

	3A
	N/A
	
	N/A
	N/A
	N/A
	almost no 
	N/A
	N/A
	N/A


N/A: not applicable

Our preference of CIF inclusion in each DCI format is as follows.
	DCI format
	whether CIF is included

	0
	yes

	DCI for UL SU-MIMO
	yes

	DCI for UL PUSCH with non-contiguous RB allocation
	yes

	1
	yes

	1A with CRC scrambled with C-RNTI or SPS C-RNTI
	yes 

	1A with CRC scrambled with RA/SI/P/temporary RNTI
	no

	1B
	yes

	1C
	no

	1D
	yes

	2
	yes

	2A
	yes

	2B
	yes

	3
	no

	3A
	no
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