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[bookmark: _Ref4817]Introduction
About the maximum number of configurable PDCCH candidates for DCI format 2_4, the following agreements were reached in RAN1#100-e and RAN1#100b-e meetings [1][2]. More specifically, only 1 BD can be configured per UL CI monitoring occasion. 
	Agreements: (RAN1#100-e in 24th February – 6th March 2020)
· The maximum UL CI monitoring periodicity is 10 slots.
· Up to X BDs can be configured per UL CI monitoring occasion, X to be decided between X=1 or X=2 in RAN1#100bis.
No RAN1 spec impact - RRC parameter update only.
Agreements: (RAN1#100b-e in 20th – 30th April 2020)
Up to X BDs can be configured per UL CI monitoring occasion
· For ULCI monitoring occasion determination, search space sets start at a same OFDM symbol correspond to a same monitoring occasion
· X=1



As copied below, some related description and signaling structure were added in TS 38.213 [3] and TS 38.331 [4] respectively for reflecting the above agreements. 
	TS 38.213
[bookmark: _Toc36498195][bookmark: _Toc29917321][bookmark: _Toc60601340][bookmark: _Toc45699223][bookmark: _Toc29899169][bookmark: _Toc29899587][bookmark: _Toc29894870][bookmark: OLE_LINK1]11.2A	Cancellation indication
If a UE is provided UplinkCancellation, the UE is provided, in one or more serving cells, a search space set for monitoring the first PDCCH candidate with a CCE aggregation level of  CCEs of the search space set for detection of a DCI format 2_4 [5, TS 38.212] with a CI-RNTI provided by ci-RNTI as described in Clause 10.1. UplinkCancellation additionally provides to the UE 
<Unchanged parts are omitted>
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
TS 38.331
SearchSpace information element
-- ASN1START
-- TAG-SEARCHSPACE-START

SearchSpace ::=                         SEQUENCE {
...
    searchSpaceType-r16                     SEQUENCE {
        common-r16                              SEQUENCE {
            dci-Format2-4-r16                       SEQUENCE {
                nrofCandidates-CI-r16                   SEQUENCE {
                    aggregationLevel1-r16                   ENUMERATED {n1, n2}      OPTIONAL,   -- Need R
                    aggregationLevel2-r16                   ENUMERATED {n1, n2}      OPTIONAL,   -- Need R
                    aggregationLevel4-r16                   ENUMERATED {n1, n2}      OPTIONAL,   -- Need R
                    aggregationLevel8-r16                   ENUMERATED {n1, n2}      OPTIONAL,   -- Need R
                    aggregationLevel16-r16                  ENUMERATED {n1, n2}      OPTIONAL    -- Need R
                },
                ...
}

-- TAG-SEARCHSPACE-STOP
-- ASN1STOP
	nrofCandidates-CI
The number of PDCCH candidates specifically for format 2-4 for the configured aggregation level. If an aggregation level is absent, the UE does not search for any candidates with that aggregation level. The network configures only one aggregationLevel and the corresponding number of candidates (see TS 38.213 [13], clause 10.1).





However, the previous agreement seems not to be reflected accurately by the current specifications. This contribution focuses on the analysis of related ambiguity issue to seek the consistent understanding from the perspective of RAN1. In addition, some modification suggestions are provided. 
Discussion
[bookmark: OLE_LINK2]The understandings will be different between previous agreements and current specifications. 
Understanding 1: Only one PDCCH candidate can be configured per monitoring occasion for DCI format 2_4, i.e., to align with previous agreements,
In this case, previous RAN1 agreements are honored, and a UE will determine corresponding CCEs for monitoring according to the configuration of one PDCCH candidate. Then, the signaling structure or description in TS 38.331 should be updated accordingly for avoiding to configure value ‘n2’ for nrofCandidates-CI-r16. Also, it is redundant to further limit the PDCCH candidate to be monitored is the first one in the specification. And the description in TS38.213 should be updated as follows. 
-----------------------------------Text Proposal #1 for Section 10.1 and 11.2A in TS 38.213 g50------------------------------
	[bookmark: _Toc29899575][bookmark: _Toc29894858][bookmark: _Toc66974091][bookmark: _Toc36498186][bookmark: _Toc45699213][bookmark: _Toc12021486][bookmark: _Toc29899157][bookmark: _Toc29917312][bookmark: _Toc20311598][bookmark: _Toc26719423][bookmark: _Ref491451763][bookmark: _Ref491466492]10.1	UE procedure for determining physical downlink control channel assignment 
<Unchanged parts are omitted>
-	an indication by dci-Format2-1 to monitor PDCCH candidates for DCI format 2_1
-	an indication by dci-Format2-2 to monitor PDCCH candidates for DCI format 2_2
-	an indication by dci-Format2-3 to monitor PDCCH candidates for DCI format 2_3
-	an indication by dci-Format2-4 to monitor PDCCH candidates for DCI format 2_4
-	an indication by dci-Format2-6 to monitor PDCCH candidates for DCI format 2_6
<Unchanged parts are omitted>
11.2A	Cancellation indication
If a UE is provided UplinkCancellation, the UE is provided, in one or more serving cells, a search space set for monitoring the first PDCCH candidate with a CCE aggregation level of  CCEs of the search space set for detection of a DCI format 2_4 [5, TS 38.212] with a CI-RNTI provided by ci-RNTI as described in Clause 10.1. UplinkCancellation additionally provides to the UE 
<Unchanged parts are omitted>



Understanding 2: Either one or two PDCCH candidates can be configured per monitoring occasion for DCI format 2_4 and only the first candidate is monitored by UE, i.e., to follow current specifications.
If ‘n1’ is configured for nrofCandidates-CI-r16, the UE will determine corresponding CCEs for monitoring according to the configuration of one PDCCH candidate. Else if ‘n2’ is configured for nrofCandidates-CI-r16, the UE will determine CCEs for two PDCCH candidates respectively, and only the first one will be monitored.
In this case, the previous agreements will be overturned, i.e., two PDCCH candidates can also be configured and only the first one will be used for monitoring. The advantage of Understanding 2 is that TS 38.331 do not need to be modified and only minor modification in TS 38.213 is needed as follows. 
-----------------------------------Text Proposal #2 for Section 10.1 in TS 38.213 g50------------------------------
	10.1	UE procedure for determining physical downlink control channel assignment 
<Unchanged parts are omitted>
-	an indication by dci-Format2-1 to monitor PDCCH candidates for DCI format 2_1
-	an indication by dci-Format2-2 to monitor PDCCH candidates for DCI format 2_2
-	an indication by dci-Format2-3 to monitor PDCCH candidates for DCI format 2_3
-	an indication by dci-Format2-4 to monitor PDCCH candidates for DCI format 2_4
-	an indication by dci-Format2-6 to monitor PDCCH candidates for DCI format 2_6
<Unchanged parts are omitted>



To avoid confusion, RAN1 needs to reach a common understanding on this issue and update the specifications.
Proposal 1: Clarify the understanding of the maximum number of PDCCH candidates can be configured per monitoring occasion for DCI format 2_4.
· Understanding 1: Only one PDCCH candidate can be configured per monitoring occasion for DCI format 2_4, i.e., to align with previous agreements. 
· Adopt Text Proposal# 1 above for TS 38.213. 
· Understanding 2: Either one or two PDCCH candidates can be configured per monitoring occasion for DCI format 2_4 and only the first candidate is monitored by UE, i.e., to follow current specifications with minor update.
· Adopt Text Proposal# 2 above for TS 38.213.
Conclusion
In this contribution, we present discussion and analysis on different understandings on the maximum number of configurable PDCCH candidates for DCI format 2_4. The following proposal is made.
Proposal 1: Clarify the understanding of the maximum number of PDCCH candidates can be configured per monitoring occasion for DCI format 2_4.
· Understanding 1: Only one PDCCH candidate can be configured per monitoring occasion for DCI format 2_4, i.e., to align with previous agreements. 
· Adopt Text Proposal# 1 above for TS 38.213. 
· Understanding 2: Either one or two PDCCH candidates can be configured per monitoring occasion for DCI format 2_4 and only the first candidate is monitored by UE, i.e., to follow current specifications with minor update.
· Adopt Text Proposal# 2 above for TS 38.213.
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