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1 Introduction
This contribution discusses possible interpretations of the specifications [1] for the search space set overbooking/dropping procedure when a search space set is associated with multiple DCI format sizes. A draft CR for Rel-16 according to our understanding is provided in [2].

2 PDCCH monitoring 
In Rel-15, a CSS set is associated with DCI formats 0_0/1_0 and with a number of DCI formats 2_x. A USS set is associated either with DCI formats 0_0/1_0 or with DCI formats 0_1/1_1. In Rel-16, a USS set can also be associated either with DCI formats 0_2/1_2/0_1/1_1 or with DCI formats 0_2/1_2. There is also the constraint of having at most 4 sizes of DCI formats decoded, and at most 3 sizes of DCI formats with CRC scrambled by C-RNTI, decoded across all applicable search space sets for the active DL BWP of each serving cell. 

Despite the DCI format size matching procedure, it is likely that a search space set will contain more than one sizes for respective DCI formats. For example, DCI formats 0_1 and 1_1 are practically never size matched. That probability became larger in Rel-16 with the introduction of DCI formats 0_2 and 1_2. Even DCI formats associated with a CSS set can have different sizes.

The following is captured in clause 10.1 of [1]. However, although monitoring of a PDCCH candidate implies decoding according to corresponding DCI formats in the search space set, that is not captured in the counting of PDCCH candidates.  

	A UE monitors a set of PDCCH candidates in one or more CORESETs on the active DL BWP on each activated serving cell configured with PDCCH monitoring according to corresponding search space sets where monitoring implies decoding each PDCCH candidate according to the monitored DCI formats. 



A UE capability for PDCCH monitoring relates to a number of decoding operations and channel estimates the UE can perform within a time period such as a slot or a span. However, a PDCCH candidate can be related with different number of decoding operations depending on the search space set associated with the PDCCH candidate. While the definition of  and  can remain, as currently specified, as those PDCCH candidates are totals across all search space sets in a slot (or span), the definition of  as counting PDCCH candidates for CSS set , or  for USS set , in the UE procedure for determining/resolving search space set overbooking needs to be clarified. 

A first interpretation is that the above summations are for PDCCH candidates per search space set, as is currently defined in [1]. A second interpretation is that the above summations are for the number of decoding operations per PDCCH candidate per search space set. In our understanding, the second interpretation is the correct one.

Then, the number of sizes of DCI formats for a search space set needs to also be considered in the overbooking procedure. Basically, if for USS set  there is one DCI format size and for USS set  there are two DCI format sizes, using  is correct but  needs to be replaced by  as  is the total number of PDCCH candidates for , not the total number of decoding operations. Consequently, the search space set overbooking procedure in clause 10.1 of [1] needs to be amended as follows.
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< unchanged text is omitted>

Denote by [image: ], [image: ], the number of counted PDCCH candidates for monitoring for CSS set [image: ] and by [image: ], [image: ], the number of counted PDCCH candidates for monitoring for USS set [image: ], for CCE aggregation level . 
For the CSS sets, a UE monitors [image: ]PDCCH candidates requiring a total of  non-overlapping CCEs in a slot or in a span, where  is a number of sizes for DCI formats for CSS set  after alignment of DCI format sizes [5, 38.212]. 
< unchanged text is omitted>

Set [image: ] 
Set [image: ]
Set  to a number of sizes for DCI formats for USS set  after alignment of DCI format sizes
Set [image: ]
while [image: ] AND [image: ]
allocate [image: ] PDCCH candidates for monitoring to USS set [image: ] 
[image: ];
[image: ];
[image: ] ;
end while




3 Conclusions
Based on above discussion, we request RAN1 to provide an understanding for the counted variable in determining search space set overbooking. Possible interpretations are: (a) the PDCCH candidates for each search space set are counted, or (b) decoding operations for DCI formats per PDCCH candidate are counted. If RAN1 concludes that decoding operations for DCI formats per PDCCH candidate are counted, we request RAN1 to consider the CR in [2].   
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