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1. Introduction

In RAN #92 meeting [1], some agreements related to blind decode of search space are quoted below.

	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:

· 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


In current RRC specification [2], some parameters related to search space are quoted below. In addition, some parameters related to BFR-CORESET are also quoted below.
	SearchSpace ::= 





SEQUENCE {


searchSpaceId






SearchSpaceId,


controlResourceSetId




ControlResourceSetId













OPTIONAL, 
-- Cond SetupOnly


monitoringSlotPeriodicityAndOffset

CHOICE {



sl1









NULL, 



sl2









INTEGER (0..1), 



sl4









INTEGER (0..3), 



sl5 








INTEGER (0..4),



sl8









INTEGER (0..7), 



sl10 








INTEGER (0..9),



sl16 








INTEGER (0..15),



sl20 








INTEGER (0..19)


}




























OPTIONAL,
-- Cond Setup


monitoringSymbolsWithinSlot




BIT STRING (SIZE (14))












OPTIONAL, 
-- Cond Setup

nrofCandidates






SEQUENCE {



aggregationLevel1





ENUMERATED {n0, n1, n2, n3, n4, n5, n6, n8},



aggregationLevel2





ENUMERATED {n0, n1, n2, n3, n4, n5, n6, n8},



aggregationLevel4





ENUMERATED {n0, n1, n2, n3, n4, n5, n6, n8},



aggregationLevel8





ENUMERATED {n0, n1, n2, n3, n4, n5, n6, n8},



aggregationLevel16





ENUMERATED {n0, n1, n2, n3, n4, n5, n6, n8}


}
BeamFailureRecoveryConfig ::= 

SEQUENCE {


rootSequenceIndex-BFR



INTEGER (0..137)














OPTIONAL,
--
Need M


rach-ConfigBFR





RACH-ConfigGeneric














OPTIONAL,
--
Need M


candidateBeamThreshold

RSRP-Range


















OPTIONAL,
--
Need M


candidateBeamRSList




SEQUENCE (SIZE(1..maxNrofCandidateBeams)) OF PRACH-ResourceDedicatedBFR

OPTIONAL,
--
Need M


ra-ssb-OccasionMaskIndex


INTEGER (0..15)















OPTIONAL, 
--
Need M


recoveryControlResourceSetId

ControlResourceSetId













OPTIONAL
,
-- Need S


recoverySearchSpaceId



SearchSpaceId















OPTIONAL,
-- Need S


...

}













In section 7.2 in [3], an issue for CORESET monitoring during beam failure recovery (BFR) procedure are quoted below. Although this issue is discussed in another group, we think blind decode attempts during BFR procedure is left in search space agenda item to discuss.
	7.2 CORESET(s) to be monitored
Issue: CORESET monitoring behaviour during BFR procedure (before receiving gNB response)

· All allocated CORESETs are monitored 

· In response window, only CORESET-BFR is monitored


In [4], one agreement related to BFR-CORESET is quoted below. Based on our understanding to this agreement, BFR-CORESET is dedicated for receiving gNB response during BFR procedure. 
	Agreements:

Support  RRC configuration of a time  duration for a time window  and a dedicated CORESET for a UE to monitor gNB response for beam failure recovery request.


In this contribution, we discuss remaining details on search space.
2. Discussion

2.1 PDCCH spillover
According to current PHY specification [5], a UE is configured to monitor PDCCH in a search space based on configured monitoring period, configured slot offset, monitoring pattern within a slot. The monitoring pattern is a bit-map which value of “1” in the bit map indicates first symbol(s) of a control resource set (CORESET). However, a PDCCH spillover problem are raised during the email discussion for reviewing 38.213 after RAN1#92. For example, a search space is associated with a control resource set (CORESET) which occupies 2 OFDM symbols and the configured monitoring pattern for the search space indicates as “00000000000001”. Under the concerned configuration, the first symbol of the CORESET is the last OFDM symbol of a slot and the second symbol of the CORESET is the first OFDM symbol of a next slot, resulting in PDCCH spillover problem. We list two alternatives to handle this PDCCH spillover problem. The first alternative is that UE skips monitoring a CORESET if the CORESET is mapped across slot boundary. The second alternative is left as gNB implementation, that gNB shall take into account time duration of a CORESET when gNB configures a monitoring pattern for a search space associated to the CORESET and UE is not expected to receive a configuration such that a CORESET is mapped across slot boundary. 
Proposal 1: Two alternatives to solve PDCCH spillover are listed below.

· Alt1. UE skips monitoring a CORESET if the CORESET is mapped across slot boundary.
· Alt2. UE is not expected to receive configuration such that a CORESET is mapped across slot boundary.
2.2 PDCCH candidates mapping rules considering beam failure recovery

In RAN1 #92 meeting [4], an agreement is reached regarding to PDCCH candidates mapping rules. Considering both limit of number of blind decode and CCE number for channel estimation, detail of PDCCH candidates mapping rules needs further discussion, for example, how PDCCH candidates mapping rule works during BFR procedure. We think PDCCH candidates mapping rule shall take into account BFR-CORESET/BFR-search space during BFR procedure. In addition, during BFR procedure, it’s necessary for UE to monitor BFR-CORESET/BFR-search space for a PDCCH scrambled by C-RNTI i.e. gNB response. Hence, in our view, PDCCH with gNB response shall be prioritized in PDCCH candidates mapping rule. Accordingly, we propose two possible alternatives for prioritizing BFR-CORESET/BFR-search space in PDCCH mapping rule. First alternative is that gNB configures BFR-CORESET/BFR-search space such that it has highest priority in PDCCH mapping rule. Second alternative is that gNB configures a common search space as BFR-search space which has highest priority in PDCCH mapping rule. 
Proposal 2: PDCCH candidates mapping rule shall take into account BFR-CORESET/BFR-search space during BFR procedure.

Proposal 3: Two alternatives are proposed to prioritize PDCCH candidates mapping rule for BFR-CORESET/BFR-search space.

· First alternative is that gNB configures BFR-CORESET/BFR-search space such that it has highest priority in PDCCH mapping rule.
· Second alternative is that gNB configures a common search space as BFR-search space which has highest priority in PDCCH mapping rule.
3. Conclusion

In this contribution, we propose the following:
Proposal 1: Two alternatives to solve PDCCH spillover are listed below.

· Alt1. UE skips monitoring a CORESET if the CORESET is mapped across slot boundary.
· Alt2. UE is not expected to receive configuration such that a CORESET is mapped across slot boundary.
Proposal 2: PDCCH candidates mapping rule shall take into account BFR-CORESET/BFR-search space during BFR procedure.
Proposal 3: Two alternatives are proposed to prioritize PDCCH candidates mapping rule for BFR-CORESET/BFR-search space.

· First alternative is that gNB configures BFR-CORESET/BFR-search space such that it has highest priority in PDCCH mapping rule.
· Second alternative is that gNB configures a common search space as BFR-search space which has highest priority in PDCCH mapping rule.
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