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Introduction
[bookmark: _GoBack]This contribution provides Samsung’s views on Rel.16 multi-TRP/Panel transmission.

Downlink aspects for multi-TRP/Panel
Issue 1. BWP switch in multi-DCI based NC-JT
Since the number of active BWPs for a UE is 1 per CC, the values of BWP indicators in the two different DCIs shall be identical for supporting NC-JT to allocate two different PDSCHs within the same serving cell. In the current specification 38.214 V16.1.0 [2], it is already clarified clearly that when the UE is scheduled with full/partially/non-overlapped PDSCHs in time and frequency domain, the UE is expected to be scheduled PDSCHs with the same active BWP and the same SCS. In other words, the current specification clearly says that it is up to gNB implementation to coordinate to ensure the same BWP for multi-DCI based multi-TRP operation. Otherwise, UE will follow the legacy operation from Rel-15, i.e. no critical issue on BWP switch with the current specifications.
Observation 1: In Rel-16, it is up to gNB implementation to coordinate each other to ensure the same BWP for scheduling two different PDSCHs by two different DCIs to the UE.

Issue 2. Whether to allow simultaneous reception of PDCCHs with different QCL-TypeD
In the current specification 38.213 V16.1.0 [1], the UE is allowed to monitor PDCCH with a single QCL-TypeD based on the PDCCH prioritization rule when CORESETs having different QCL-TypeD are overlapped on the same OFDM symbol. Since the current specification allows simultaneous reception of PDSCHs associated with different QCL-TypeD, one may argue that the existing PDCCH prioritization rule should be revised to enable simultaneous reception of PDCCHs associated with different QCL-TypeD as well. Although such revision may provide more flexible PDCCH allocation, e.g. for more resources for data transmission from link performance perspective, the actual benefit of such optimization is somewhat unclear in network perspective since the overall PDCCH transmission overhead of the network will not be changed. Therefore, it is preferred to have further discussions on this issue in the upcoming releases rather than to handle it in the CR phase without relevant investigations.
Proposal 1: Do not support simultaneous reception of PDCCHs with multiple different QCL-TypeD.

Issue 3. Default beam for cross-carrier scheduling in single-PDCCH based NC-JT
In Rel. 16, PDSCH default beam behaviors have been enhanced for two different operation scenarios, single-PDCCH based NC-JT and cross carrier scheduling in MR-DC, as captured in the table below. 
	Multi-TRP
Agreement 
For single-DCI based Multi-TRP/panel transmission with at least one configured TCI states for the serving cell of scheduled PDSCH containing 'QCL-TypeD',
· If the offset between the reception of the PDCCH and the corresponding PDSCH is less than timeDurationForQCL and after the reception of activation command of TCI states for UE specific PDSCH, the UE may assume that DMRS ports of PDSCH follows QCL parameters indicated by default TCI state(s) as following:
· Use the TCI-states corresponding to the lowest codepoint among the TCI codepoints containing two different TCI states which are activated for PDSCH.
· If all the TCI codepoints are mapped to a single TCI state, then Rel-15 behavior is followed
The support of this feature is part of UE capability.

MR-DC
Agreements:
When PDSCH and its scheduling PDCCH are in the different CCs, if the PDCCH-to-PDSCH delay < Threshold-Sched-Offset timeDurationForQCL or if the TCI information is absent from the DCI, the UE obtains its QCL assumption for the scheduled PDSCH from the activated TCI state with the lowest ID applicable to PDSCH in the active BWP of the scheduled cell

Agreement: Adopt a new RRC configuration parameter with which the network selects either Rel-15 or Rel-16 behaviour for the default beam selection 
	[TS 38.214 V16.1.0]
5.1.5	Antenna ports quasi co-location
...
[bookmark: _Hlk498002628][bookmark: _Hlk500790716][bookmark: _Hlk26289978]Independent of the configuration of tci-PresentInDCI and tci-PresentInDCI-ForFormat1_2 in RRC connected mode, if no TCI codepoints are mapped to two different TCI states and the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL, the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) used for PDCCH quasi co-location indication of the CORESET associated with a monitored search space with the lowest controlResourceSetId in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored by the UE. In this case, if the 'QCL-TypeD' of the PDSCH DM-RS is different from that of the PDCCH DM-RS with which they overlap in at least one symbol, the UE is expected to prioritize the reception of PDCCH associated with that CORESET. This also applies to the intra-band CA case (when PDSCH and the CORESET are in different component carriers). If none of configured TCI states for the serving cell of scheduled PDSCH contains 'QCL-TypeD', the UE shall obtain the other QCL assumptions from the indicated TCI states for its scheduled PDSCH irrespective of the time offset between the reception of the DL DCI and the corresponding PDSCH. If a UE configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet, for both cases, when tci-PresentInDCI is set to 'enabled' and tci-PresentInDCI is not configured in RRC connected mode, if the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL, the UE may assume that the DM-RS ports of PDSCH associated with a value of CORESETPoolIndex of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) used for PDCCH quasi co-location indication of the CORESET associated with a monitored search space with the lowest CORESET-ID among CORESETs, which are configured with the same value of CORESETPoolIndex as the PDCCH scheduling that PDSCH, in the latest slot in which one or more CORESETs associated with the same value of CORESETPoolIndex as the PDCCH scheduling that PDSCH within the active BWP of the serving cell are monitored by the UE. If the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL and at least one configured TCI states for the serving cell of scheduled PDSCH contains the 'QCL-TypeD', and at least one TCI codepoint indicates two TCI states, the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) associated with the TCI states corresponding to the lowest codepoint among the TCI codepoints containing two different TCI states.
If the PDCCH carrying the scheduling DCI is received on one component carrier, and the PDSCH scheduled by that DCI is on another component carrier and the UE is configured with [enabledDefaultBeamForCCS]:
-	The timeDurationForQCL is determined based on the subcarrier spacing of the scheduled PDSCH. If µPDCCH < µPDSCH an additional timing delay  is added to the timeDurationForQCL, where d is defined in 5.2.1.5.1a-1;
-	For both the cases, when the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL, and when the DL DCI does not have the TCI field present, the UE obtains its QCL assumption for the scheduled PDSCH from the activated TCI state with the lowest ID applicable to PDSCH in the active BWP of the scheduled cell.
…



Although there has been no intention to make above two features be mutually exclusive to each other from RAN1 discussions so far, it seems that the current specification does not capture any UE behavior when single PDCCH based NC-JT operation is scheduled by cross carrier scheduling. To address this issue, the following TP can be considered: 
Proposal 2: On PDSCH default beam for single-PDCCH based NC-JT, adopt the following TP in TS 38.214 V16.1.0:
	5.1.5	Antenna ports quasi co-location
--- start of TP ---
If the PDCCH carrying the scheduling DCI is received on one component carrier, and the PDSCH scheduled by that DCI is on another component carrier and the UE is configured with [enabledDefaultBeamForCCS]:
-	The timeDurationForQCL is determined based on the subcarrier spacing of the scheduled PDSCH. If µPDCCH < µPDSCH an additional timing delay  is added to the timeDurationForQCL, where d is defined in 5.2.1.5.1a-1;
-	For both the cases, when the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL, and when the DL DCI does not have the TCI field present, the UE obtains its QCL assumption for the scheduled PDSCH from the activated TCI state with the lowest ID applicable to PDSCH in the active BWP of the scheduled cell;
-	When tci-PresentInDCI is set to 'enabled' and the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL, and at least one TCI codepoint indicates two TCI states for the component carrier of scheduled PDSCH, the UE may assume that the DM-RS ports of PDSCH of the component carrier are quasi co-located with the RS(s) with respect to the QCL parameter(s) associated with the TCI states corresponding to the lowest codepoint among the TCI codepoints containing two different TCI states.
--- end of TP ---




Uplink aspects for multi-TRP/Panel
Issue 1. Joint Type-2 HARQ-ACK codebook determination for multi-PDCCH based NC-JT
In the current specification TS 38.213 v16.1.0 [1], there are ambiguities on the ordering of PDCCH monitoring occasions across different CORESETPoolIndex at the same time, since the PDCCH monitoring occasion shall be defined and ordered by the time domain only. To resolve such ambiguity, the following TP can be considered:
Proposal 3: On joint type-2 HARQ-ACK codebook for multi-PDCCH based NC-JT, adopt the following TP in TS 38.213 V16.1.0:

	9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
--- start of TP ---
The set of PDCCH monitoring occasions for a DCI format scheduling PDSCH receptions or SPS PDSCH release is defined as the union of PDCCH monitoring occasions across active DL BWPs of configured serving cells. PDCCH monitoring occasions are first indexed in an ascending order across serving cells indexes for a sameof start time of search space sets associated with DCI formats scheduling PDSCH receptions or SPS PDSCH release on the serving cells,. For indexing within a same start time of the search space sets, the search space sets and are then indexed in an ascending order of start times of the search space setsacross serving cell indexes. For indexing within a serving cell for a same start time of search space sets, if a the UE is not provided CORESETPoolIndex or is provided CORESETPoolIndex with value 0 for one or more first CORESETs and is provided CORESETPoolIndex with value 1 for one or more second CORESETs on an active DL BWP of a serving cell, and is provided ACKNACKFeedbackMode = JointFeedback for the active UL BWP, PDCCH monitoring occasionsthe search space sets for the first CORESETs are indexed prior to PDCCH monitoring occasionsthe search space sets for the second CORESETs. The cardinality of the set of PDCCH monitoring occasions defines a total number [image: ] of PDCCH monitoring occasions.
--- end of TP ---



Issue 2. PDCCH monitoring occasion set determination for Type-2 HARQ-ACK codebook
In Rel-15, the determination of PDCCH monitoring occasions of dynamic HARQ-ACK codebook is based on PDSCH-to-HARQ_feedback timing indicator field values K1, slot offsets K0, and pdsch-AggregationFactor, when provided. In Rel-16, dynamic indication of slot based PDSCH repetition is introduced. This new introduced parameter should also be taken into consideration when determining the PDCCH monitoring occasions. A simple example is given in Figure 1 to illustrate this issue. 
[image: ]
Figure 1. DL scheduling timing indication
K1 is the slot offset between the last PDSCH repetition occasion and PUCCH. K0 is the slot offset between the PDCCH and the first PDSCH repetition occasion. For determining the time offset between PDCCH and PUCCH, the number of repetition number should be included. Therefore, we have the following proposal,
Proposal 4: For dynamic HARQ-ACK codebook, PDCCH monitoring occasion set is determined based on PDSCH-to-HARQ_feedback timing indicator field values K1, slot offsets K0, pdsch-AggregationFactor and RepNumR16. Adopt the following TP in TS 38.213 V16.1.0:
	9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
A UE determines monitoring occasions for PDCCH with DCI format scheduling PDSCH receptions or SPS PDSCH release on an active DL BWP of a serving cell [image: ], as described in Clause 10.1, and for which the UE transmits HARQ-ACK information in a same PUCCH in slot [image: ] based on
-	PDSCH-to-HARQ_feedback timing indicator field values for PUCCH transmission with HARQ-ACK information in slot [image: ] in response to PDSCH receptions or SPS PDSCH release
-	slot offsets [image: ] and RepNumR16 [6, TS 38.214] when provided by time domain resource assignment field in a DCI format scheduling PDSCH receptions or SPS PDSCH release and by pdsch-AggregationFactor, when provided.
--- end of TP ---



Issue 3. Default ACK/NACK feedback mode for multi-DCI based multi-TRP
In multi-DCI based multi-TRP, gNB configures UE by separate HARQ-ACK or joint HARQ-ACK via a higher layer parameter ACKNACKFeedbackMode. Separate HARQ-ACK can be further classified as intra-slot TDM scheme and inter-slot TDM scheme where intra-slot TDM scheme is an enhanced HARQ-ACK reporting to enable two HARQ-ACK transmission in a slot while inter-slot TDM scheme is the same as Rel-15 HARQ-ACK reporting. However, there’s no explicit signalling in Rel-16 to indicate a UE whether to use intra-slot TDM or inter-slot TDM. In our understanding, current specification allows indication of inter-slot TDM by not configuring ACKNACKFeedbackMode, since it implies UE to fall back into Rel-15 HARQ-ACK reporting. Then, setting ACKNACKFeedbackMode to separate HARQ-ACK would imply that a UE is indicated to use intra-slot TDM scheme.
Observation 2: In Rel-16, gNB can configure inter-slot TDM scheme to a UE by not configuring the higher layer parameter ACKNACKFeedbackMode.

UE capability for multi-TRP/Panel
In our view, multi-DCI based multi-TRP feature, especially on out-of-order operation, requires special consideration due to its burden on UE implementation. As well discussed in rel-16 eURLLC, such operation can considerably disrupt UE’s processing pipeline, so UE may have limited capability, such as the number of CCs, on the support of multi-DCI based multi-TRP. If we adopt per FS level capability for multi-DCI based multi-TRP, a fallback behavior is needed to limit the number of CCs. One example of such fallback is rel-15 cap#2, copied below from TS38.331 [4]:
ProcessingParameters ::=        SEQUENCE {
    fallback                        ENUMERATED {sc, cap1-only},
    differentTB-PerSlot             SEQUENCE {
        upto1                           NumberOfCarriers                    OPTIONAL,
        upto2                           NumberOfCarriers                    OPTIONAL,
        upto4                           NumberOfCarriers                    OPTIONAL,
        upto7                           NumberOfCarriers                    OPTIONAL
    } OPTIONAL
}

NumberOfCarriers ::=    INTEGER (1..16)
In this case, a UE reports #CC on which it can perform this feature, and fallback behaviour copied below from TS38.306 [3] is applied when the number of configured CC’s is larger than the reported one. 
	pdsch-ProcessingType2
---omitted-----.
-	fallback indicates whether the UE supports PDSCH processing capability 2 when the number of configured carriers is larger than numberOfCarriers for a reported value of differentTB-PerSlot. If 
, if fallback = 'cap1-only', UE supports only capability 1, in the band where the value is reported;
---omitted----.


Since rel-15 fallback behaviour for cap#2 is a bit inefficient, we need to modify fallback behaviour. In the modified fallback behaviour, a UE supports this feature only on  number of serving cells where  is the number of cells a UE reported and  is the number of configured cells. Basically, we count processing burden of a serving cell with this multi-TRP feature as double of other serving cells.
Instead of designing such complex fallback, a simple way is to have the capability signaling per FSPC level. Signaling per FSPC level provides highest flexibility on indicating the CC supporting multi-DCI based multi-TRP. 
Proposal 5: Support UE capability signaling of multi-DCI based multi-TRP per FSPC level.

In multi-DCI based multi-TRP, out-of-HARQ operation is allowed for PDCCH-to-PDSCH, PDSCH-to-HARQ-ACK, and PDCCH-to-PUSCH, but whether/which to support them as a basic feature is still FFS [5]. Since multi-DCI based multi-TRP is a feature to enable reception of time-overlapped PDSCHs in a same CC, and such reception does not work without PDCCH-to-PDSCH out-of-HARQ operation, PDCCH-to-PDSCH out-of-HARQ shall be a basic feature. Moreover, since multi-DCI based multi-TRP targets the non-ideal backhaul scenario where the dynamic coordination of HARQ-ACK/PUSCH scheduling across TRPs are very challenging, both PDSCH-to-HARQ-ACK and PDCCH-to-PUSCH out-of-HARQ operation is essential for multi-DCI based multi-TRP.
Proposal 6: Support to have all the out-of-HARQ operations {PDCCH-to-PDSCH, PDSCH-to-HARQ-ACK, PDCCH-to-PUSCH} (basic components #4-#6) as basic components for FG 16-2a.

In multi-DCI based multi-TRP, it is FFS [5] whether a new capability is needed to capture the highlighted part of the following agreement.
	Agreement
For multi-DCI based multi-TRP/panel transmission, the total number of CWs in scheduled PDSCHs, each of which is scheduled by one PDCCH, is up to X and also the total number of MIMO layers of scheduled PDSCHs is up to reported UE MIMO capability, if resource allocation of PDSCHs are overlapped.
· X=2
· FFS: X=3


In our understanding, the highlighted part indicates the existing Rel-15 capability for the maximum number of MIMO layers, maxNumberMIMO-LayersPDSCH [3], and there is no reason to introduce additional capability for multi-DCI based multi-TRP.
Proposal 7: Remove the basic component #8 from FG 16-2a.

As aforementioned above, multi-DCI based multi-TRP feature shall be signaled per FSPC level. So there is no need to signal the maximum number of CCs for multi-DCI based multi-TRP.
Proposal 8: Remove the basic component #9 from FG 16-2a.

Multi-DCI based multi-TRP supports two ways of separate HARQ-ACK: intra-slot TDM scheme and inter-slot TDM scheme. These two schemes require different UE capabilities. For example, the former scheme requires the capability of two PUCCH transmission per slot, optional in Rel-15 [2], as a prerequisite while inter-slot TDM scheme does not. In our understanding, inter-slot TDM is a basic feature for multi-DCI based multi-TRP and no explicit capability is needed for that. On the other hand, intra-slot TDM scheme is an optional feature and separate capability signaling is needed. In that sense, the existing capability ‘Support of separate HARQ-ACK’ (optional component 4 in FG 16-2a) should be changed as ‘Support of separate HARQ-ACK with intra-slot TDM’ and remained as optional.
Proposal 9: Change optional component #7 in FG 16-2a as ‘Support of separate HARQ-ACK with intra-slot TDM’.

In single-DCI based multi-TRP, five URLLC transmission schemes are supported: schemes 1a/2a/2b/3/4. Since each of these schemes has different use case and requires different processing capability, we agreed to have separate UE capabilities at least for schemes 2a and 2b as follows.
	Agreement
For M-TRP based URLLC, support both 2a and 2b 
· Scheme 2a and 2b have separate UE capabilities.
· For scheme 2b, 
· Additional UE capability is specified to inform the gNB whether the UE can support CW soft combining 
· Support up to two-layer transmission 
· In the case of one layer, up to two CBs per CW 
· In the case of two layers, one CB per CW 
· FFS: Support of multi-DCI based FDM scheme with repetition (to be concluded in RAN1#98)
· FFS: Support of independent MCS selection for each TRP


It is natural to apply the same principle to schemes 1a/3/4 to have separate UE capability on each of them. While support on each of schemes 2a/2b/3/4 is informed by separate capability in [5], capability on support of scheme 1a, the component #1 in FG 16-2b-1, is still FFS. In our understanding, all of those capabilities for schemes 1a/2a/2b/3/4 shall be set as optional to provide maximum flexibility in implementation.
Proposal 10: Remain FG 16-2b-1 to FG-2b-5 as separate FGs, all of which are optional.
Proposal 11: Support to have component #1 in FG 16-2b-1.

Conclusion
1 
2 
In this contribution, the following observation and proposals are given:
Observation 1: In Rel-16, it is up to gNB implementation to coordinate each other to ensure the same BWP for scheduling two different PDSCHs by two different DCIs to the UE.
Observation 2: In Rel-16, gNB can configure inter-slot TDM scheme to a UE by not configuring the higher layer parameter ACKNACKFeedbackMode.
Proposal 1: Do not support simultaneous reception of PDCCHs with multiple different QCL-TypeD.
Proposal 2: On PDSCH default beam for single-PDCCH based NC-JT, adopt the following TP in TS 38.214 V16.1.0:
	5.1.5	Antenna ports quasi co-location
--- start of TP ---
If the PDCCH carrying the scheduling DCI is received on one component carrier, and the PDSCH scheduled by that DCI is on another component carrier and the UE is configured with [enabledDefaultBeamForCCS]:
-	The timeDurationForQCL is determined based on the subcarrier spacing of the scheduled PDSCH. If µPDCCH < µPDSCH an additional timing delay  is added to the timeDurationForQCL, where d is defined in 5.2.1.5.1a-1;
-	For both the cases, when the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL, and when the DL DCI does not have the TCI field present, the UE obtains its QCL assumption for the scheduled PDSCH from the activated TCI state with the lowest ID applicable to PDSCH in the active BWP of the scheduled cell;
-	When tci-PresentInDCI is set to 'enabled' and the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL, and at least one TCI codepoint indicates two TCI states for the component carrier of scheduled PDSCH, the UE may assume that the DM-RS ports of PDSCH of the component carrier are quasi co-located with the RS(s) with respect to the QCL parameter(s) associated with the TCI states corresponding to the lowest codepoint among the TCI codepoints containing two different TCI states.
--- end of TP ---


Proposal 3: On joint type-2 HARQ-ACK codebook for multi-PDCCH based NC-JT, adopt the following TP in TS 38.213 V16.1.0:
	9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
--- start of TP ---
The set of PDCCH monitoring occasions for a DCI format scheduling PDSCH receptions or SPS PDSCH release is defined as the union of PDCCH monitoring occasions across active DL BWPs of configured serving cells. PDCCH monitoring occasions are first indexed in an ascending order across serving cells indexes for a sameof start time of search space sets associated with DCI formats scheduling PDSCH receptions or SPS PDSCH release on the serving cells,. For indexing within a same start time of the search space sets, the search space sets and are then indexed in an ascending order of start times of the search space setsacross serving cell indexes. For indexing within a serving cell for a same start time of search space sets, if a the UE is not provided CORESETPoolIndex or is provided CORESETPoolIndex with value 0 for one or more first CORESETs and is provided CORESETPoolIndex with value 1 for one or more second CORESETs on an active DL BWP of a serving cell, and is provided ACKNACKFeedbackMode = JointFeedback for the active UL BWP, PDCCH monitoring occasionsthe search space sets for the first CORESETs are indexed prior to PDCCH monitoring occasionsthe search space sets for the second CORESETs. The cardinality of the set of PDCCH monitoring occasions defines a total number [image: ] of PDCCH monitoring occasions.
--- end of TP ---


Proposal 4: For dynamic HARQ-ACK codebook, PDCCH monitoring occasion set is determined based on PDSCH-to-HARQ_feedback timing indicator field values K1, slot offsets K0, pdsch-AggregationFactor and RepNumR16. Adopt the following TP in TS 38.213 V16.1.0:
	9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
A UE determines monitoring occasions for PDCCH with DCI format scheduling PDSCH receptions or SPS PDSCH release on an active DL BWP of a serving cell [image: ], as described in Clause 10.1, and for which the UE transmits HARQ-ACK information in a same PUCCH in slot [image: ] based on
-	PDSCH-to-HARQ_feedback timing indicator field values for PUCCH transmission with HARQ-ACK information in slot [image: ] in response to PDSCH receptions or SPS PDSCH release
-	slot offsets [image: ] and RepNumR16 [6, TS 38.214] when provided by time domain resource assignment field in a DCI format scheduling PDSCH receptions or SPS PDSCH release and by pdsch-AggregationFactor, when provided.
--- end of TP ---


Proposal 5: Support UE capability signaling of multi-DCI based multi-TRP per FSPC level.
Proposal 6: Support to have all the out-of-HARQ operations {PDCCH-to-PDSCH, PDSCH-to-HARQ-ACK, PDCCH-to-PUSCH} (basic components #4-#6) as basic components for FG 16-2a.
Proposal 7: Remove the basic component #8 from FG 16-2a.
Proposal 8: Remove the basic component #9 from FG 16-2a.
Proposal 9: Change optional component #7 in FG 16-2a as ‘Support of separate HARQ-ACK with intra-slot TDM’.
Proposal 10: Remain FG 16-2b-1 to FG-2b-5 as separate FGs, all of which are optional.
Proposal 11: Support to have component #1 in FG 16-2b-1.
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