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1. Introduction
At RAN#90e, the following conclusion has been reached [1]:
RAN to task RAN2 to complete the Rel-16 RRC based DC location reporting signaling for 2 UL CCs in RAN#91e, i.e. RAN2 should provide either agreed or, if agreement is not possible, technically endorsed CRs to RAN#91e, addressing the case of 2 UL CCs. It would be better if solutions also consider the signaling overhead and future proof-ness aspects.  
In this paper, we share some understanding on RRC based DC location reporting signaling for intra-band UL CA with 2 CCs.
2. [bookmark: _Toc12718547]Discussion
· Procedure to be used for DC location request and report for intra-band UL CA with 2 CCs
Currently, UE reports DC location per serving cell for each configured UL BWP in the serving cell if requested by NW. NW enable the DC location report per serving cell for each configured UL BWP in the serving cell via RRCResume/RRCReconfiguration message while UE will report via RRCResumeComplete/RRCReconfiguration message. For DC location report for intra-band UL CA with 2 CCs, we understand the similar procedure can be reused.
Proposal 1: DC location request and report for intra-band UL CA with 2 CCs should be supported via RRCResume-RRCResumeComplete and RRCReconfiguration-RRCReconfigurationComplete procedure.
· Expected report from NW’s perspective
When NW request the DC location report for intra-band UL CA with 2 CCs, the following reporting from UE may be expected:
· Case 1: UE report DC location for all the possible BWPs pairs.
· Case 2: UE report DC location for all the possible BWPs pair only for the BWP NW is interested in.
Thus, the following structure can be considered to request DC location reporting for both case 1 and case 2:
CellGroupConfig ::=                        SEQUENCE {
	reportUplinkTxDirectCurrentCA-r16	ReportUplinkTxDirectCurrentCA-r16                                                 OPTIONAL    -- Cond BWP-Reconfig
}
ReportUplinkTxDirectCurrentCA-r16 :: = SEQUENCE {
    interestedBWP-r16     SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Id  OPTIONAL
}
If the reportUplinkTxDirectCurrentCA-r16 is configured with the interestedBWP-r16 absent, UE is expected to report all the possible BWPs pairs (i.e. Case 1). If interestedBWP-r16 is configured, UE is expected to report all the possible BWP pairs associated with the interested BWPs indicated.
Proposal 2: For intra-band UL CA with 2 CCs, NW should be allowed to request UE to report DC location of all the possible BWP pairs or DC location of all the possible BWP pairs associated with the interested BWPs indicated.
· Signaling details in the report
Since UE can be configured with up to 5 BWPs, i.e. the initial BWP + 4 dedicated BWPs, there can be up to 30 permutations in 2CC UL CA [2]. These permutations can be categorized below:
· Category 1: Permutations with SCell deactivation.
· Category 2: Permutations with PCell and SCell.
· dual PA supported => two DC locations
· dual PA not supported => one DC location
The following structure is suggested to report all the permutations in category 1 and 2:
UplinkTxDirectCurrentListCA-r16 ::=     SEQUENCE (SIZE (1..maxNrofBWPsPairs)) OF UplinkTxDirectCurrentBWP-pair-r16

UplinkTxDirectCurrentBWP-pair-r16 ::=            SEQUENCE {
    bwp-Id1									 BWP-Id,					//BWP id of PCell
bwp-Id2									 BWP-Id,		OPTIONAL     //BWP id of SCell 
uplinkTxDirectLocationInfoList		SEQUENCE (SIZE (1..2)) OF UplinkTxDirectLocationInfo-r16
}

UplinkTxDirectLocationInfo-r16 ::=            SEQUENCE {
    uplinkTxDirectLocationInfo-r16 ::=            SEQUENCE {
    		shift7dot5kHz                           BOOLEAN,
		txDirectCurrentLocation               INTEGER (0..3301)
    }                                                        OPTIONAL     
}
Proposal 3: Take the above ASN.1 as the baseline for DC location report for intra-band UL CA with 2 CCs.
3. Conclusion and proposals
With the above analysis, we have the following conclusions and proposals:
Proposal 1: DC location request and report for intra-band UL CA with 2 CCs should be supported via RRCResume-RRCResumeComplete and RRCReconfiguration-RRCReconfigurationComplete procedure.
Proposal 2: For intra-band UL CA with 2 CCs, NW should be allowed to request UE to report DC location of all the possible BWP pairs or DC location of all the possible BWP pairs associated with the interested BWPs indicated.
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