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1 Introduction

In RAN WG 1 #60 bis it was decided to specify a rule in case the UE specific and common search space overlaps. The rule should decide the priority between the common and UE specific search space.

Handling of overlap between common/UE-specific search spaces for cross-CC scheduling 

If common SS for a DCI format without CIF and UE-specific SS for a DCI format with CIF are overlapped and the payload sizes of the DCI formats scrambled by C-RNTI/SPS C-RNTI are the same, only either the DCI format on common SS or the DCI format on UE-specific SS is allowed to be transmitted in the overlapped part of the SSs, so UE can assume that one of the DCI formats will not be transmitted in the overlap region

It will be discussed further which one is allowed to be transmitted between DCI format on common SS and DCI format on UE-specific SS

Note that this handling is only necessary for the cases of aggregation levels 4 and 8.

2 Discussion

In order to evaluate the severity of the problem one needs to understand how often it will occur, i.e. in which bandwidth configuration and DCI format size. Table 1 and Table 2 present in which configurations of bandwidths a collision between the common and UE specific search space would occur in case of Rel-8 DCI formats for the scenario of FDD and 2 cell specific reference signals antenna ports. The turquoise color means that the size of the DCI formats with CIF is equal to the size of DCI format without CIF for a channel bandwidth of 15 PRBs, the yellow color means that the size of the DCI formats with CIF is equal to the size of DCI format without CIF for a channel bandwidth of 25 PRBs and the gray color means that the size of the DCI formats with CIF is equal to the size of DCI format without CIF for a channel bandwidth of 100 PRBs.

Table 1: DCI format 0/1a size for different transmission bandwidths without CIF
	BW (PRBs) / DCI format size
	6
	15
	25
	50
	75
	100

	DCI format 0/1a
	37
	38
	41
	43
	43
	44


Table 2: DCI format sizes for different transmission bandwidths with CIF

	DCI formats
	Transmission Bandwidth

	
	6
	15
	25
	50
	75
	100

	DCI Format 0
	40
	41
	44
	46
	46
	47

	DCI Format 1
	38
	42
	46
	50
	52
	58

	DCI Format 1a
	40
	41
	44
	46
	46
	47

	DCI Format 1b
	41
	44
	46
	47
	48
	49

	DCI Format 1d
	41
	44
	46
	47
	48
	49

	DCI Format 2
	50
	53
	58
	62
	64
	70

	DCI Format 2a
	47
	50
	55
	60
	61
	67


The problematic case can only occur if all these situations are fulfilled:

· Aggregation level 4 or 8 is used in the UE specific search space

· The candidates that are used in the UE specific search space fully overlap with the common search space

· The UE specific search space is connected to a secondary component carrier of different bandwidth according to Table 2.
· The C-RNTI is used (SPS C-RNTI is limited to the primary component carrier only)

As given by the list of criterias when the problem can occur, it is limited to the case when the C-RNTI is used for the secondary component carrier in connection with the DCI format 0/1a in the common search space on the component carrier that carries PDCCH.

Consequently we should study what the impact would be of limiting either to the common or UE specific search space and pick the choice that has the smallest impact.

If we were to impose the limitation that the common search space on the component carrier that carries the PDCCH has priority in case a collision occur with the UE specific search space, this would imply that the UE can not be scheduled with the UE specific DCI formats with the above scenario. In practice it would mean that there will be a bit smaller possibility to schedule the UE on the cell edge on the secondary component carrier that is affected. 

If we were to impose the limitation that the UE specific search space on the component carrier that carries the PDCCH has priority in case a collision occur with the common search space, it would not be possible to schedule the UE with the C-RNTI in the common search space on the component carrier that carries the PDCCH. This component carrier can in many practical configurations also be the primary component carrier for the UE. The possibility to schedule the UE with the C-RNTI in the common search space is rather limited, since the common search is generally used for broadcasted scheduling information or RACH related scheduling. The impact of the limitation here would likewise be rather small. A potential issue may be that given certain configurations of component carrier bandwidths and the UE being configured in certain transmission modes and in case CIF is configured it will be difficult to schedule the UE since then it is not possible to schedule the UE on the UE specific search space. As the eNB does not know when the CIF configuration is applied and the common search space is blocked since the UE specific search space and the common search space overlap.

Proposal
· In case of a collision between DCI format sizes between the common search space and the UE specific search space, the UE should always monitor the common search space.

3 Conclusion
In this contribution we have studied the case when there is a DCI format size ambiguity in case the common search space and the UE specific search space collide. Based on the discussion we propose

· In case of a collision between DCI format sizes between the common search space and the UE specific search space, the UE should always monitor the common search space.
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