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1	Introduction
This paper discusses an issue of duplicate use of servCellIndex for PSCell and SCell, which may impact unclear UE behavior of multiplexing UCI (periodic CSI and/or HARQ-ACK) in PUSCH(s). A corresponding solution and companion CRs are provided. 
[bookmark: _Ref178064866]2	Discussion
2.1 Problem description
Issue#1
Based on current description of SCellIndex in [1], the IE SCellIndex can be used to identify an SCell or PSCell. This description is incorrect, since PSCell can be only assigned with ServCellIndex based on ASN.1 as following.
Proposal1: Correct the SCellIndex description as following:
The IE SCellIndex concerns a short identity, used to identify an SCell or PSCell. The value range is shared across the Cell Groups.

------------------------------------------------------Excepted from [1] ----------------------------------------------------------------
CellGroupConfig information element
--The unrelated part is omitted—
SpCellConfig ::=                        SEQUENCE {
    servCellIndex                       ServCellIndex                                               OPTIONAL,   -- Cond SCG
    reconfigurationWithSync             ReconfigurationWithSync                                     OPTIONAL,   -- Cond ReconfWithSync
    rlf-TimersAndConstants              SetupRelease { RLF-TimersAndConstants }                     OPTIONAL,   -- Need M
    rlmInSyncOutOfSyncThreshold         ENUMERATED {n1}                                             OPTIONAL,   -- Need S
    spCellConfigDedicated               ServingCellConfig                                           OPTIONAL,   -- Need M
    ...
}
--The unrelated part is omitted--
SCellConfig ::=                     SEQUENCE {
    sCellIndex                          SCellIndex,
    sCellConfigCommon                   ServingCellConfigCommon                                     OPTIONAL,   -- Cond SCellAdd
    sCellConfigDedicated                ServingCellConfig                                           OPTIONAL,   -- Cond SCellAddMod
    ...,
    [[
    smtc                                SSB-MTC                                                     OPTIONAL    -- Need S
    ]],
    [[
    sCellState-r16                  ENUMERATED {activated}                                          OPTIONAL,   -- Cond SCellAddSync
    secondaryDRX-GroupConfig-r16    ENUMERATED {true}                                               OPTIONAL    -- Cond DRX-Config2
    ]]}
--The unrelated part is omitted--
–	SCellIndex
The IE SCellIndex concerns a short identity, used to identify an SCell or PSCell. The value range is shared across the Cell Groups.
--The unrelated part is omitted--
------------------------------------------------------End of Exception----------------------------------------------------------------

Issue#2
In LTE, according to the following excerption of RAN1 spec, UCI shall be transmitted on PUSCH of the secondary cell with smallest SCellIndex if UCI consists of periodic CSI and/or HARQ-ACK and if the UE is not transmitting PUSCH on PCell but is transmitting PUSCH on at least one SCell. In NR, UE shall multiplex the UCI in a PUSCH of the serving cell with the smallest servCellIndex. Here, for servCellIndex of SCell, the SCellIndex that has previously been assigned applies. Since servCellIndex can indicate both PSCell and SCell, there exists possibility of duplicate use of servCellIndex for PSCell and SCell as shown in the following example. If duplicate use of servCellIndex happens, it is unclear for UE on which cell (i.e. PSCell or SCell) to multiplex the UCI based on current spec.
---------------------Example --------------------
· servCellIndex for PCell: 0
· servCellIndex for PSCell: 1
· SCellIndex for SCell: 1,2,3,4,5,6
----------------------------------------------------
Observation1: In LTE, UCI shall be transmitted on PUSCH of the SCell with smallest SCellIndex if UCI consists of periodic CSI and/or HARQ-ACK and if the UE is only transmitting PUSCH on SCells.
Observation2: In NR, UE shall multiplex the UCI in a PUSCH of the serving cell with the smallest servCellIndex.
Observation3: For servCellIndex of SCell, the SCellIndex that has previously been assigned applies.
Obseavation4: servCellIndex can indicate both PSCell and SCell.
Observation5: There exists possibility of duplicate use of servCellIndex for PSCell and SCell as shown in the example.
Observation6: If duplicate use of servCellIndex happens, it is unclear for UE on which cell (i.e. PSCell or SCell) to multiplex the UCI based on current spec.
Proposal1: Correct the SCellIndex description as following:
The IE SCellIndex concerns a short identity, used to identify an SCell or PSCell. The value range is shared across the Cell Groups.
Proposal2: RAN2 to confirm if the assignment of servCellIndex for PSCell can be duplicated with SCellIndex for SCell.
Proposal3: RAN2 to confirm if the duplicate use of servCellIndex happens, it is unclear for UE on which cell (i.e. PSCell or SCell) to multiplex the UCI based on current spec.

------------------------------------------------------Excepted from [2] ----------------------------------------------------------------
If the UE is configured with more than one serving cell and is not configured for simultaneous PUSCH and PUCCH transmission, then in subframe/slot/subslot [image: ] UCI shall be transmitted 
--The unrelated part is omitted--
-	on PUSCH of the secondary cell (other than an LAA SCell) with smallest SCellIndex if the UCI consists of periodic CSI and/or HARQ-ACK and if the UE is not transmitting PUSCH on primary cell but is transmitting PUSCH on at least one secondary cell (other than an LAA SCell)
------------------------------------------------------End of Exception----------------------------------------------------------------

------------------------------------------------------Excepted from [3] ----------------------------------------------------------------
If a UE transmits multiple PUSCHs in a slot on respective serving cells and the UE would multiplex UCI in one of the multiple PUSCHs and the UE does not multiplex aperiodic CSI in any of the multiple PUSCHs, the UE multiplexes the UCI in a PUSCH of the serving cell with the smallest ServCellIndex subject to the conditions in Clause 9.2.5 for UCI multiplexing being fulfilled. If the UE transmits more than one PUSCHs in the slot on the serving cell with the smallest ServCellIndex that fulfil the conditions in Clause 9.2.5 for UCI multiplexing, the UE multiplexes the UCI in the earliest PUSCH that the UE transmits in the slot. 
------------------------------------------------------End of Exception----------------------------------------------------------------
------------------------------------------------------Excepted from [1] ----------------------------------------------------------------
[bookmark: _Toc60777378][bookmark: _Toc60868159]–	ServCellIndex
The IE ServCellIndex concerns a short identity, used to identify a serving cell (i.e. the PCell, the PSCell or an SCell). Value 0 applies for the PCell, while the SCellIndex that has previously been assigned applies for SCells.
------------------------------------------------------End of Exception-------------------------------------------------------------------
2.2 Solution
For issue#2, a simple solution is to clarify in the servCellIndex description that the duplicate use of servCellIndex for PSCell and SCell shall be avoided.
Proposal4: Add clarification in the ServCellIndex description as following:
The IE ServCellIndex concerns a short identity, used to identify a serving cell (i.e. the PCell, the PSCell or an SCell). Value 0 applies for the PCell, while the SCellIndex that has previously been assigned applies for SCells. For ServCellIndex of PSCell, the value shall be assigned other than SCellIndex used for SCells within SCG.

3. Conclusion
Based on the discussion in the previous sections, we made the following proposals: 
Observation1: In LTE, UCI shall be transmitted on PUSCH of the SCell with smallest SCellIndex if UCI consists of periodic CSI and/or HARQ-ACK and if the UE is only transmitting PUSCH on SCells.
Observation2: In NR, UE shall multiplex the UCI in a PUSCH of the serving cell with the smallest servCellIndex.
Observation3: For servCellIndex of SCell, the SCellIndex that has previously been assigned applies.
Obseavation4: servCellIndex can indicate both PSCell and SCell.
Observation5: There exists possibility of duplicate use of servCellIndex for PSCell and SCell as shown in the example.
Observation6: If duplicate use of servCellIndex happens, it is unclear for UE on which cell (i.e. PSCell or SCell) to multiplex the UCI based on current spec.
Proposal1: Correct the SCellIndex description as following:
The IE SCellIndex concerns a short identity, used to identify an SCell or PSCell. The value range is shared across the Cell Groups.
Proposal2: RAN2 to confirm if the assignment of servCellIndex for PSCell can be duplicated with SCellIndex for SCell.
Proposal3: RAN2 to confirm if the duplicate use of servCellIndex happens, it is unclear for UE on which cell (i.e. PSCell or SCell) to multiplex the UCI based on current spec.
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Proposal4: Add clarification in the ServCellIndex description as following:
The IE ServCellIndex concerns a short identity, used to identify a serving cell (i.e. the PCell, the PSCell or an SCell). Value 0 applies for the PCell, while the SCellIndex that has previously been assigned applies for SCells. For ServCellIndex of PSCell, the value shall be assigned other than SCellIndex used for SCells within SCG.
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