3GPP TSG-RAN WG1 #61bis
    R1-103576
Dresden, Germany, Jun 28th-Jul 2nd, 2010
Agenda item:   6.2.3.2
Source:        ZTE

Title:


  Remaining issues on carrier indicator field
Document for:
  Discussion and decision

1 Introduction
The conclusions from the last RAN1 meeting regarding to carrier indicator field (CIF) and cross carrier scheduling are summarized below:

· Configuration / reconfiguration of CIF 
· 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 to using restricted scheduling to solve this overlapping issue, but which one of two search spaces should be restrictedly scheduled 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
2.1  Reconfiguration of CIF
It was agreed that CIF is not included in DCI format 0 and 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 and 2B in UE specific search space should be supported by explicit CIF. During the period of CI-to-CC reconfiguration, eNB and UE may have different understanding of CIF value. In order to deal with this scheduling problem, some implementation-oriented solutions can be considered [1-3], such as always setting CIF of PCC to 0, or using the DCI format 0/1A without CIF in common search space as fallback mode. However, if eNB and UE have different understanding about the absence of CIF, the solution relying on DCI format 0/1A without CIF in common search space is preferred. Therefore, the above-mentioned reconfiguration issue can be solved by scheduler implementation instead of standardized method.
2.2  Handing of search space overlapping in case of cross-CC scheduling

According to the conclusion from previous RAN1 meeting, the DCI format 0/1A has 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) 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 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


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 ambiguity. In RAN1 #60bis meeting, it was preferred to use restricted scheduling solution, but it was not agreed whether to restrict the common search space or the UE-specific search space. 
· Option 1: Restrict the UE-specific search space, i.e., only DCI format in the common search space can be transmitted in the overlapped search space.
Pros:  Avoid the ambiguity DCI format during the reconfiguration period.
Cons:  Restrict the scheduling flexibility because the aggregation levels 4 and 8 can not be scheduled in the UE-specific search space. 
· Option 2: Restrict the common search space, i.e., only DCI format in the UE-specific search space can be transmitted in the overlapped search space.
Pros: Less scheduling flexibility loss in the UE-specific search space 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.
Because the DCI format 1A/0 without CIF configuration should be kept as necessary in order to solve the CIF reconfiguration problem as mentioned in section 2.1, option 1 above is preferred. However, if the standardized solution for CIF reconfiguration problem should be supported, the option 2 is preferred.  
Proposal: Restrict DCI formats in the UE-specific search space is preferred. 

2.3  DCI format ambiguity between DL and UL CCs in Overlapped UE-specific search space
The DCI format ambiguity can be avoided between DL DCI formats in the overlapped UE-specific search spaces. However, if the CIF configured to the DL CC and its corresponding UL CC are the same, the DCI format from DL CC and DCI format from UL CC may have the same size under different bandwidth as shown in Table 3. This ambiguity can not be solved by CIF configuration. 
In [4], some suggestions for the UL CI-to-CC mapping were discussed. If the CIF for UL CC is assigned exclusively to DL CC, the DCI format ambiguity problem can be solved automatically. If UL CC and DL CC have the same CIF, and the bandwidth of DL CC is no smaller than that of UL CC, there is also no ambiguity problem. The DCI format ambiguity problem between DL CC and UL CC in the overlapped UE SS may be solved by different CIF configuration in DL and UL CC.

Table 3: 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 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


We suggest RAN2 consider this ambiguity problem when discussing RRC signaling for CIF configuration. 
3 Conclusion

In this contribution we provide our views on some issues for carrier indicator field design. It can be summarized as follows:
· Reconfiguration issue can be avoided by implementation based solution.
· Restrict DCI formats in the UE-specific search space is preferred.
· We suggest RAN2 consider the solution for ambiguity between DCI formats for DL CC and UL CC when the CIF configuration is under discussion.
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