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1	Introduction
In this contribution we discuss an apparent contradiction between Stage-2 and Stage-3 relating to the functionality that allows setting up SCell(s) during an inter-RAT HO procedure applicable for both Rel-16 and Rel-15.
2	Background
In TS 36.300, the section on “Carrier Aggregation” described in section 7.5, the following is specified (and the text has been unchanged ever since Rel-10):
	The reconfiguration, addition and removal of SCells can be performed by RRC. During connection resume from suspended RRC connection or from RRC_INACTIVE, the network may decide to keep or release any previously configured SCells from the UE context. At intra-LTE handover and during connection resume from RRC_INACTIVE, the network can also add, remove, or reconfigure SCells for usage with the target PCell. When adding a new SCell, dedicated RRC signalling is used for sending all required system information of the SCell i.e. while in connected mode, UEs need not acquire broadcasted system information directly from the SCells. A common configuration, applicable for multiple SCells, may be provided in addition to dedicated SCell configuration.
When a PUCCH SCell is configured, RRC configures the mapping of each serving cell to Primary PUCCH group or Secondary PUCCH group, i.e., for each SCell whether the PCell or the PUCCH SCell is used for the transmission of ACK/NAKs and CSI reports. A PUCCH SCell cannot be in dormant state.



In TS 36.300, the section on inter-RAT HO in 10.2.2 does not specifically mention anything about carrier aggregation.
In TS 36.331, the inter-RAT HO towards NR MobilityFromEUTRACommand field descriptions employs the “RRCReconfiguration” message in which PCell and SCell(s) can be configured.
NOTE 1:	The correspondence between the value of the targetRAT-Type, the standard to apply and the message contained within the targetRAT-MessageContainer is shown in the table below:
	targetRAT-Type
	Standard to apply
	targetRAT-MessageContainer

	cdma2000-1XRTT
	C.S0001 or later, C.S0007 or later, C.S0008 or later
	

	cdma2000-HRPD
	C.S0024 or later
	

	eutra
	TS 36.331 (clause 5.4.2)
	RRCConnectionReconfiguration

	geran
	GSM TS 04.18, version 8.5.0 or later, or TS 44.018 (clause 9.1.15)

TS 44.060, version 6.13.0 or later (clause 11.2.43)

TS 44.060, version 7.6.0 or later (clause 11.2.46)
	HANDOVER COMMAND


PS HANDOVER COMMAND


DTM HANDOVER COMMAND

	nr
	TS 38.331 (clause 6.2.2)
	RRCReconfiguration

	utra
	TS 25.331 (clause 10.2.16a)
	HANDOVER TO UTRAN COMMAND



Further, the conditions under which SCells can be added as per 36.331 ASN.1 do not mention anything about intra-RAT or inter-RAT handovers. Hence, the LTE RRC signalling allows addition of SCells for both intra- and inter-RAT handovers.
In TS 38.300, the section on “Carrier Aggregation” described in section 7.7, the following is specified (similar to the 36.300 text cited above, except using "intra-NR" instead of "intra-LTE"):
	When CA is configured, the UE only has one RRC connection with the network. At RRC connection establishment/re-establishment/handover, one serving cell provides the NAS mobility information, and at RRC connection re-establishment/handover, one serving cell provides the security input. This cell is referred to as the Primary Cell (PCell). Depending on UE capabilities, Secondary Cells (SCells) can be configured to form together with the PCell a set of serving cells. The configured set of serving cells for a UE therefore always consists of one PCell and one or more SCells.
The reconfiguration, addition and removal of SCells can be performed by RRC. At intra-NR handover and during connection resume from RRC_INACTIVE, the network can also add, remove, keep, or reconfigure SCells for usage with the target PCell. When adding a new SCell, dedicated RRC signalling is used for sending all required system information of the SCell i.e. while in connected mode, UEs need not acquire broadcast system information directly from the SCells.



In TS 38.300, the section on inter-RAT HO in 9.3 does not specifically mention anything about carrier aggregation.
In TS 38.331, the inter-RAT HO towards LTE MobilityFromNRCommand field descriptions employs the “RRCReconfiguration” message in which PCell and SCell(s) can be configured.
NOTE 1:	The correspondence between the value of the targetRAT-Type, the standard to apply, and the message contained within the targetRAT-MessageContainer is shown in the table below:
	targetRAT-Type
	Standard to apply
	targetRAT-MessageContainer

	eutra
	TS 36.331 [10] (clause 5.4.2)
	DL-DCCH-Message including the RRCConnectionReconfiguration

	utra-fdd
	TS 25.331 [45] (clause 10.2.16a)
	Handover TO UTRAN command



Further, the conditions under which SCells can be added as per 38.331 ASN.1 do not mention anything about intra-RAT or inter-RAT handovers. Hence, the NR RRC signalling allows addition of SCells for both intra- and inter-RAT handovers.
In TS 37.340, the section on “General” described in 10.16.1, the following is specified but no specific description related to carrier aggregation in inter-RAT HO cases involving MR-DC:
	Inter-system handover is specified in TS 23.501 [11] and TS 23.502 [20]. Data forwarding for inter-system handover is specified in TS 38.300 [3] and clause 8.4.
Inter-system Inter-Master node handover with/without SN change is not supported in this version of the protocol (e.g. no transition from EN-DC to NGEN-DC or NR-DC).
Inter-system HO from NR to E-UTRA with EN-DC configuration is supported in this version of the specification. N26 based inter-system HO will be executed between source RAN and gNB.
Inter-system HO from E-UTRA connected to 5GC to E-UTRA with EN-DC configuration is not supported. Inter-system HO from E-UTRA with EPC to MR-DC with 5GC is not supported.
Inter-system handover with source gNB and the target en-gNB or the source en-gNB and the target gNB being realised within the same network entity is supported in this version of the specification as described in clause 10.16.2 and clause 10.16.3.



Observation 1: Stage-3 specifications allow the target RAT can add SCells for usage with the target PCell in inter-RAT handover scenarios (LTE SA to NR SA and vice-versa).
Observation 2: The intention of LTE and NR Stage-2 is not to restrict SCells addition only for intra-RAT scenarios.
Proposal 1: Align Stage-2 with Stage-3 to allow the target RAT can add SCells for usage with the target PCell in inter-RAT handover scenarios (LTE SA to NR SA and vice-versa).
3	Text proposal
For Stage-2 for LTE and NR, the following can be clarified in the section describing carrier aggregation.
For example, in TS 38.300, the section on “Carrier Aggregation” described in section 7.7, the following could be clarified:
	When CA is configured, the UE only has one RRC connection with the network. At RRC connection establishment/re-establishment/handover, one serving cell provides the NAS mobility information, and at RRC connection re-establishment/handover, one serving cell provides the security input. This cell is referred to as the Primary Cell (PCell). Depending on UE capabilities, Secondary Cells (SCells) can be configured to form together with the PCell a set of serving cells. The configured set of serving cells for a UE therefore always consists of one PCell and one or more SCells.
The reconfiguration, addition and removal of SCells can be performed by RRC. At intra-NR handover and during connection resume from RRC_INACTIVE, the network can also add, remove, keep, or reconfigure SCells for usage with the target PCell. At inter-RAT handover, the target network can add SCells for usage with the target PCell. When adding a new SCell, dedicated RRC signalling is used for sending all required system information of the SCell i.e. while in connected mode, UEs need not acquire broadcast system information directly from the SCells.


 
Similarly, in TS 36.300, the section on “Carrier Aggregation” described in section 7.5, the following could be clarified:
	The reconfiguration, addition and removal of SCells can be performed by RRC. During connection resume from suspended RRC connection or from RRC_INACTIVE, the network may decide to keep or release any previously configured SCells from the UE context. At intra-LTE handover and during connection resume from RRC_INACTIVE, the network can also add, remove, or reconfigure SCells for usage with the target PCell. At inter-RAT handover, the target network can add SCells for usage with the target PCell. When adding a new SCell, dedicated RRC signalling is used for sending all required system information of the SCell i.e. while in connected mode, UEs need not acquire broadcasted system information directly from the SCells. A common configuration, applicable for multiple SCells, may be provided in addition to dedicated SCell configuration.
When a PUCCH SCell is configured, RRC configures the mapping of each serving cell to Primary PUCCH group or Secondary PUCCH group, i.e., for each SCell whether the PCell or the PUCCH SCell is used for the transmission of ACK/NAKs and CSI reports. A PUCCH SCell cannot be in dormant state.



Proposal 2: In Stage-2 a single sentence clarifying the Carrier Aggregation behavior inter-RAT HO scenario is sufficient, e.g. using the following: " At inter-RAT handover, the target network can add SCells for usage with the target PCell ".
4	Conclusion
In this contribution we discussed an apparent contradiction between Stage-2 and Stage-3 relating to the functionality that allows setting up SCell(s) during an inter-RAT HO procedure. We reiterate the observations and proposals here for reference:
Observation 1: Stage-3 specifications allow the target RAT can add SCells for usage with the target PCell in inter-RAT handover scenarios (LTE SA to NR SA and vice-versa).
Observation 2: The intention of LTE and NR Stage-2 is not to restrict SCells addition only for intra-RAT scenarios.
Proposal 1: Align Stage-2 with Stage-3 to allow the target RAT can add SCells for usage with the target PCell in inter-RAT handover scenarios (LTE SA to NR SA and vice-versa).
Proposal 2: In Stage-2 a single sentence clarifying the Carrier Aggregation behavior inter-RAT HO scenario is sufficient, e.g. using the following: " At inter-RAT handover, the target network can add SCells for usage with the target PCell".
