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1 Introduction

This paper considers some scheduling limitations which may occur with a limit on the number of blind decodings of PDCCH supported by the UE. 
2 Discussion
So far, it has been agreed that the number of blind decoding attempts that the UE will be required to make is to be limited to around 40. If we assume that this would cover the possibility of the UE being configured to receive a couple of different message formats and a couple of different message sizes (in terms of the number of CCEs), this leads to 10 blind decodings per message size and format combination. This is close to the number of 8 CCEs which has been discussed as a possible size for a group of PDCCHs which the UE would try and decode.  

In general there will be a limited number of PDCCHs of a given size available, but depending on the system bandwidth this could be more than the UE could cover with blind decoding. Therefore a likely solution is that every UE would be assigned (semi-statically) a group of PDCCHs (and a set of message formats) to decode. However, if the UE considered for scheduling are selected from a large pool of UEs for which assignments of PDCCH groups have already been made, then there is a chance that all the PDCCHs in a given group have already been allocated, and that UE will not have a control channel available. It is therefore of interest to know this probability, as it will give on indication of what fraction of UEs cannot be scheduled because there is no control channel available.
3 Results

We present some preliminary results here. 

Taking some assumptions by way of example:

· Number of users to be scheduled = N

· Number of PDCCHs = 16

· each user is assigned 8 of these PDCCHs randomly

· from among the 16 PDCCHs

· or selecting one of the sets {1,2,..,8} and {9,...,16}.

We can compute the probability that a given UE will not have an available control channel 
	
	Number of users (N)
	5
	10
	15
	20

	Average fraction of users without a control channel
	Selection randomly from among the {1,2…15,16} PDCCHs
	0
	0.02%
	2.4%
	20%

	
	Selecting one of the sets of PDCCHs {1,2,..,8} or {9,...,16}.
	0
	0.24%
	7.1%
	22%


It can be seen that particularly under moderately high loading, some users will not have a control channel and random selection reduces the probability of this scheduler blocking effect. 

Some further mitigating measures could include:-
· Using a different message format or size (if available). This would increase the control channel overhead, but this would only apply to the fraction of users experiencing blocking.
· Rescheduling in a following subframe. This would introduce an unwanted delay, and may not be effective if the same set users are also to be scheduled again, unless the assigned set of control channels is changed every subframe
4 Conclusions
Since the probability of scheduler blocking can be significant, at least in some cases, we propose that the following are considered further:

· Random (or rather pseudo-random) assignment of a group of PDCCHs to each UE (provided this does not lead to significant complexity)

· Allowing the use of a different message size and/or format in order to make more PDCCHs available to the scheduler for a given UE

· Changing the group of PDCCHs assigned to each UE every subframe on a pseudo-random basis





















































































































































































































































































































































































































