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Introduction
In RAN1 #92 meetings, the following agreements have been achieved on search space [1].
Agreements:
· Confirm the value for Case 1-2. X=0 and Y=0 for Case 2. No consensus on additional Case 2’.
	Max no. of PDCCH BDs per slot
	SCS

	
	15kHz
	30kHz
	60kHz
	120kHz

	Case 1-1
	44
	36
	22
	20

	Case 1-2
	[44]
	
	
	-

	Case 2
	[44+X]
	[36+Y]
	[22+Y]
	[20]



Agreements:
· To adopt the TP for TS38.213 Section 10.1
· Also add one sentence in the spec saying “when the number of REGs is not sufficient for a given aggregation level, the UE is not required to monitor candidates of the given aggregation level”
· Up to spec editor for final wording
=== Start ===
Table 10.1-1: CCE aggregation levels and max number of candidates per CCE aggregation level for Type0/Type0A/Type2-PDCCH common search space
	CCE Aggregation Level
	Number of Candidates

	4
	4

	8
	2

	16
	1


=== End ===

Agreements:
· The number of CCEs for PDCCH channel estimation which refers to the union of the sets of CCEs for PDCCH candidates to be monitored, regardless of which REG-bundle size or precoder granularity.
· Overlapped CCEs associated with different CORESETs are counted separately.
· Overlapped CCEs associated with different PDCCH starting symbols with the same or different search space sets with the same CORESET are counted separately.
· Overlapped CCEs associated with same or different search space sets with the same PDCCH starting symbol associated with the same CORESET are counted one.
· Note: in the above, the overlapping CCEs for candidates for a given search space set with different starting symbols are assumed to be supported.

Agreements:
· Change Y_{p, kp} to Y_{p, ns,f }  in the search space hashing function in subclause 10.1 of 38.213, where the index ns,f  is the slot number.
· (Working assumption) The reset of the update is per radio frame

Agreements:
· The UE capability signaling for PDCCH BDs in CA is integer value from {4, …, 16}.
· Discuss further whether or not to restrict the combination of the number of CCs that a UE can support vs. the number of PDCCH BDs indicated via UE capability signalling

Agreements:
· Mp,maxL is Mp,s,maxL  which is the maximum number of PDCCH candidates for the given aggregation level L across all serving cells for the given search space set s for the given CORESET p

Agreements:
· Specify PDCCH candidate mapping rules. 
· PDCCH candidates are mapped to search-space-sets until either or both limit(s) of (number of blind decodes, CCEs for channel estimation) is/are met at least with the following rule
· SS type order, e.g. CSS  before USS 
· FFS: further rule within a search space set/type

Agreements:
· Confirm the following working assumption, with updates:
· At least for case 1-1 and case 1-2, all UE supports channel estimation capability for following numbers of 48 CCEs for a given slot per scheduled cell
· 56 CCEs for SCS = 15kHz and 30kHz
· 48 CCEs for SCS = 60kHz
· 32 CCEs for SCS = 120kHz
· FFS: cross-carrier scheduling
· FFS: wideband RS
· FFS: overbooking and/or nested structure
· FFS: exceptional case of CCE counting
· FFS: for case 2

Agreements: 
· Adopt following TP (38.213)
=== Start ===
A UE determines a PDCCH monitoring occasion from the PDCCH monitoring periodicity, the PDCCH monitoring offset, and the PDCCH monitoring pattern within a slot. For the search space set s in the control resource set p, the UE monitors PDCCH in a slot where  is satisfied, with nf being the frame number. 
=== End ===

In this contribution, we discuss some remaining issues on search space.
Discussions on search space
[bookmark: OLE_LINK4][bookmark: OLE_LINK5]In RAN #92, the maximum number of PDCCH blind decoding per slot were defined, and the maximum numbers of CCEs of the UE channel estimation capability for a given slot per scheduled cell for some SCS have also been decided. For example, for SCS 15KHz, the max number of PDCCH BDs per slot for case 1-1 and case 1-2 is 44, which is the same as for case 2. For case 1-1 and 1-2 with SCS 15KHz, support of up to 56 CCEs for a given slot per scheduled cell.  
[bookmark: OLE_LINK6][bookmark: OLE_LINK7]If there is only one search space in a slot, the PDCCH candidates and the number of PDCCH blind decoding in the slot is not larger than the defined maximum number of PDCCH blind decoding. However, in some case, there would be more search space in a slot and the sum of PDCCH candidates of these search space would be larger than the defined maximum number of PDCCH blind decoding. The number of CCEs for channel estimation should also be larger than the numbers of CCEs of the UE channel estimation capability. This would lead to overbooking problem. 
There are two main solutions for the overbooking problem. One solution is redesigning the hashing function while the other one is based on PDCCH candidates dropping rules. However, in our opinion, some new nested hashing functions have a lower number of CCEs for channel estimation at the expense of blocking probability.  
[bookmark: OLE_LINK2][bookmark: OLE_LINK3]Many PDCCH candidates dropping rules have also been proposed. The essence of these dropping rules is that different PDCCH candidates have different priority levels. The lower the priority level of the PDCCH candidate is, the more probability the PDCCH candidate would be dropped. Generally, the common search space has a higher priority level than the user-specific search space. Apart from that, some companies advise that the priority level order can be a function of the search space index and the aggregation level. For example, some companies suggest that the candidates whose removal most reduces the number of CCEs for channel estimation should be dropped first. In this case, PDCCH candidates of higher aggregation levels should been given a lower priority level and would be dropped first.
Proposal 1: A priority level order which is a function of the search space index and the aggregation level should be designed.
Conclusion
In this contribution, we have the following proposal:
Proposal 1: A priority level order which is a function of the search space index and the aggregation level should be designed.
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