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[bookmark: _Ref488331639]Introduction
RAN4 sends one LS [1] to ask RAN2’s opinion whether CSI report during activation procedure is feasible for a PUCCH SCell is being activated. This paper analysis the issue from RAN2 point of view whether it is feasible in current spec and what could be the solution.
Discussion
When any SCell is deactivated, all preconfigured PUSCH resource is released including PUSCH resource for semi-persistent CSI reporting apart from type1 configured grant. And semi-persistent CSI report on PUCCH can be used if it is activated by MAC CE (Activation/Deactivation of Semi-persistent CSI reporting on PUCCH) in advance which can go through serving cell in primary PUCCH group. The aperiodic CSI report is only feasible within a dynamic UL grant to schedule a PUSCH transmission in the same PUCCH group which is not possible before the SCell is activated. So during the activation procedure i.e. at slot n+k [2] and before the PUCCH SCell is activated, the only possible CSI report is semi-persistent and periodic CSI report on PUCCH.
Observation 1: the only possible CSI report before PUCCH SCell is activated is periodic CSI report and semi-persistent CSI report on PUCCH.
The PUCCH resource to report periodic is configured in the IE CSI-ReportConfig, where up to maxNrofBWPs(4) PUCCH-CSI-Resource are configured. The structure of PUCCH-CSI-Resource and range of PUCCH-ResourceId are as following:
PUCCH-CSI-Resource ::=              SEQUENCE {
    uplinkBandwidthPartId               BWP-Id,
    pucch-Resource                      PUCCH-ResourceId
}
PUCCH-ResourceId ::=                    INTEGER (0..maxNrofPUCCH-Resources-1)
When PUCCH resource is configured on PUCCH serving cell i.e. either PSCell or SCell, PUCCH-ResourceId are unique within that serving cell. In Rel16 although up to 2 PUCCH-Config can be configured, but only one PUCCH-Config will be used for CSI report.
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Since there is only one PUCCH serving cell within one PUCCH group. It also means PUCCH-ResourceId is unique within one PUCCH group.
[bookmark: observation2]Observation 2: PUCCH-ResourceId is unique within one PUCCH group
When semi-persistent or periodic CSI report is configured, in current RRC spec it is not clear whether the PUCCH resource configured for the serving cell refers to PUCCH resource of the same PUCCH group or another PUCCH group assuming 2 PUCCH groups are configured. We think it should be the same PUCCH group based on following reasons:
1, The intention of the PUCCH group is that PUCCH transmission of all serving cells belonging to same PUCCH group should use the PUCCH resource of the PUCCH serving cell in the same PUCCH group. This principle is also applied for CSI report
2, The field description of the PUCCH-Config shows in (NG)ENDC or NE-DC per frequency range at most one serving cell. So if two PUCCH groups are configured then one should be FR1 CC and another one is FR2 CC. For NR-DC 2 PUCCH groups are not possible because maximum number of PUCCH groups in each cell group is one.
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Technically CSI report of FR2 serving cell can be transmitted over FR1 PUCCH serving cell, but not vice versa due to coverage issue when UE is at e.g. cell edge. 
3, If there is possible to refer PUCCH serving cell across PUCCH groups, then there is ambiguity for UE which PUCCH resource to be used for CSI report and it then doesn’t work.
So based on above reasoning, we can conclude that PUCCH resource for semi-persistent and periodic CSI report of one serving cell should be on the PUCCH serving cell in the same PUCCH group. And for PUCCH resource for any other UCI, same reason can be applied.
Observation 3: In current spec PUCCH resource of one serving cell should be on the PUCCH serving cell in the same PUCCH group
In addition UE can transmit CSI report at time point n+k only on a PUCCH cell which is activated at that point of time. Since the being-activated serving cell is a PUCCH SCell, it is not activated yet. So it is not feasible for UE to transmit CSI report on being-activated PUCCH SCell.
Observation 4: UE can’t transmit CSI report on being-activated PUCCH SCell.

There are few alternatives on the table at RAN1#106bis meeting which is relevant to RAN2:
Option 1, Trigger BFR MAC CE report to serving cell of Primary PUCCH group
Option 2, Trigger CBRA on the being activated PUCCH SCell
Option 3, Transmit CSI report on PUCCH resource of primary PUCCH group
The option1 means UE can report BFR MAC CE during activation period. When UE receive MAC CE i.e. SCell activation and deactivation is received, UE will realize that it can’t report periodic CSI report in time due to the fact the being-activated SCell is a PUCCH SCell. So UE can take this as a trigger, if allowed, to send BFR MAC CE to any activated serving cell(s) of the primary PUCCH group once the candidate reference signal is available. 


Figure 1: Delay requirement of SCell activation
The activation timing defined in [2] shows the earlies CSI report time point is (n+k) slot, which is not feasible when activated SCell is a PUCCH serving cell. The detail scope of k is as following:
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The RAN4 requirement of activation delay is as following:
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[image: ]
The parameter m is the same as THARQ in the RAN4’s equation based on RAN1 spec [2] and RAN4 spec [3]. 
So option 1 will work only when UE can send BFR during the time duration marked as brown in Figure 1. Since this is for unknown PUCCH SCell, we think the brown duration could be around 20ms based on typical configuration in the field which is sufficient for UE to request a PUSCH grant, if it is not lucky. If it is lucky enough BFR can be transmitted directly once it is triggered. 
In section 10.6 [5] when PUCCH SCell is not activated, then RAN ensure the rest serving cells in the same group will be deactivated too. So UE can only transmit on activated serving cells of primary PUCCH group.
In the BFR MAC CE, at least PUCCH SCell and at least one reference signal whose SS_RSRP is higher than rsrp-ThresholdBFR . Based on this information network can know which beam could be the right one and use it in the 4 cases listed in RAN4’s LS.
So far BFR is triggered only due to BFD procedure i.e. such trigger is not available yet in current MAC spec.
Observation 5: To send BFR MAC CE on serving cell of primary PUCCH group is feasible. But the trigger is not defined yet in MAC spec.
2nd option is not feasible because RACH procedure on PUCCH SCell is not allowed before PUCCH SCell is activated.
Observation 6: CBRA approach i.e. option 2 is not feasible
The 3rd option is discussed in RAN1 and it seems majority companies believe that RAN1 spec doesn’t prevent to do so. In order to avoid any ambiguity one PUCCH-ResourceId, double PUCCH resources as configured in 2nd PUCCH group should be configured also on SPCell. Specifically those PUCCH resources should be reserved on SPCell which is not associated with any SSB or CSI RS of serving cells in primary PUCCH group. The main problem of this approach is that configured PUCCH Resource will be doubled for PUCCH SCell. It also means PUCCH-ResourceId in primary PUCCH group should be not the same as those in 2nd PUCCH group. So far such requirement is due to PUCCH SCell activation. So this solution is too expensive. In addition this is another interpretation of the current RRC spec i.e. PUCCH-ResourceId is unique across PUCCH group which is not correct in our understanding based on observation 2. So if this option is adopted then there could be NBC issues since legacy UE will most likely interpret it as observation 2.


Figure 2: 3rd option
Observation 7: Report on PUCCH in primary PUCCH group is possible from signalling point of view but it is too costly and it will cause NBC issue.
Proposal 1: UE can trigger BFR upon PUCCH SCell is being activated to indicate right beam. 
Proposal 2: RAN2 send LS to RAN4 to inform RAN2’s agreements. One draft LS is ready in [4].
Conclusion
Here are the observations and proposals:
Observation 1: the only possible CSI report before PUCCH SCell is activated is periodic CSI report and semi-persistent CSI report on PUCCH.
Observation 2: PUCCH-ResourceId is unique within one PUCCH group
Observation 3: In current spec PUCCH resource of one serving cell should be on the PUCCH serving cell in the same PUCCH group
Observation 4: UE can’t transmit CSI report on being-activated PUCCH SCell.
Observation 5: To send BFR MAC CE on serving cell of primary PUCCH group is feasible. But the trigger is not defined yet in MAC spec.
Observation 6: CBRA approach i.e. option 2 is not feasible
Observation 7: Report on PUCCH in primary PUCCH group is possible from signalling point of view but it is too costly and it will cause NBC issue.
Proposal 1: UE can trigger BFR upon PUCCH SCell is being activated to indicate right beam. 
Proposal 2: RAN2 send LS to RAN4 to inform RAN2’s agreements. 
[bookmark: _GoBack]One draft LS is ready in [4].
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The value of & ism + 3 NJ2"™"* 4+ 1 where slot n+m is a slot indicated for PUCCH transmission with HARQ-ACK

information for the PDSCH reception as described in clause 9.2.3 and Mg,:mw is a number of slots per subframe for
the SCS configuration # of the PUCCH transmission as defined in [4. TS 38.211].
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Upon receiving SCell activation command in slot ». the UE shall be capable to transmit valid CSI report and apply

actions related to the activation command for the SCell being activated no later than in slot n +
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Trarq (in ms) is the timing between DL data transmission and acknowledgement as specified in TS 38.213 [3]

Tactivation_time 1S the SCell activation delay in millisecond.
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TesI_reporting 1S the delay (in ms) including uncertainty in acquiring the first available downlink CSI reference
resource. UE processing time for CSI reporting and uncertainty in acquiring the first available CSI reporting
resources as specified in TS 38.331 [2].
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PUCCH-CSI-Resource field descriptions
pucch-Resource
PUCCH resource for the associated uplink BWP. Only PUCCH-Resource of format 2, 3 and 4 is supported. The actual PUCCH-Resource is configured in PUCGH-Gonfig and

referred to by its ID. When two PUCCH-Config are configured within PUCCH-ConfigurationList, |PUCCH-Resourceld in a PUCCH-CSI-Resource refers to a PUCCH-Resource
in the PUCCH-Config used for HARQ-ACK with low priority.
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Ppucch-Config

PUCCH configuration for one BWP of the nomal UL or SUL of a serving cell. If the UE is configured with SUL, the network configures PUCCH only on the BWP of one of the
uplinks (nomal UL or SUL). The network configures PUCCH-Config at least on non-initial BWP(s) for SpCell and PUCCH SCell. If supported by the UE, the network may
configure at most one additional SCell of a cell group with PUCCH-Config (i.e. PUCCH SCell)

In (NG)EN-DC and NE-DC, the NW configures at most one serving cell per frequency range with PUCCH. In (NG)EN-DC and NE-DC, if two PUCCH groups are configured,
the serving cells of the NR PUCCH group in FR2 use the same numerology. For NR-DC, the maximum number of PUCCH groups in each cell group is one, and only the same
numerology is Supported for the cell group with carriers only in FR2.

The NW may configure PUCCH for a BWP when setting up the BWP. The network may also add/remove the pucah-Config in an RRCReconfiguration with
reconfigurationWithSync (for SpCell or PUCCH SCell) o with SCell release and add (for PUCCH SCell) to move the PUCCH between the UL and SUL carrier of one serving
cell.In other cases, only modifications of a previously configured pucah-Config are allowed.

If one (S)UL BWP of a serving cell is configured with PUCCH, all other (S)UL BWPs must be configured with PUCCH, too.
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