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Introduction 
During the discussions in RAN2-119e[1], the following agreements were made related to the efficient switching of Spcell with SCell when viewed as mobility from L2/L1 perspective. 
	R2 will initially focus on PCell mobility. 
R2 assumption: Rel-18 L1/L2 mobility includes both non-CA (PCell only) and CA scenarios (PCell and SCell). This includes the following cases
a) the target PCell/target SCell(s) is not a current serving cell (CA  CA scenario with PCell change)
b) FFS the target PCell is a current SCell
c) FFS the target SCell is the current PCell.
DC scenarios are FFS (e.g. PSCell mobility may be a low hanging fruit FFS). 




The views were a bit varied on what is allowed and what is not, when the case of ‘CA swap’ was discussed and companies wondered about the applicability of the mechanism when this happens in SCG (pls see FFS above).
In this paper we intend to flag that SpCell swap with an SCell as part of L2/L1 mobility (handover) is a unique case (when compared to general L2/L1 mobility) and RAN2 should design the swap taking advantage of unique benefits this swap brings. 
Unique aspects of SpCell swap (CA swap)
In the scenario where the NW intends to switch the PCell role to an SCell among the set of SCell(s) the UE is currently operating CA with, we would like to mention that (even in non-colocated CA case), the gNB CU does not change, the datapath related mapping (for eg gNB-CU-UP UPF mapping/configuration etc) does not change. Assuming that the SCell (which is to take the role of PCell) has UL, this CA swap is a PHY/MAC level re-configuration alone without any change to the upper layers (and hence lends very well to L2/L1 mobility).
Observation 1: CA addition/release of serving cells is primarily a PHY/MAC operation and except for the handling of serving cell config, upper layers (including the datapath) do not need to be changed.
However, mobility usually lends to datapath reset (applicable even in L2/L1 mobility in case of inter-DU mobility), but CA swap does not need such datapath reset actions in RLC and above.
In other words, CA swap can be viewed as intra-DU handover (in a loose sense, as there is no actual handover). We would like to caution that this simplification is much simpler if the CA swap does not bring in additional serving cells (to the role of PCell) that were not part of the CA serving cells before the swap.
Observation 2: Addition or removal of serving cells do not result in any changes to RLC and above. But addition of a serving cell as a PCell is considered as a handover and not a CA modification. As long as the PCell remains within the same set of serving cells, we can enhance the L2/L1 mobility to be treated as CA modification (and reduce the L2/L1 mobility latency further).
We would also like to note that we do not intend to preclude the case where a CA swap does result in new serving cells getting added (even as PCells) as part of the CA swap, as this should be possible with the signaling framework where the (prior) RRC configuration (based on which the L2/L1 cell switch command is to be triggered later) can include the additional serving cells. But such addition can be done without the cell switch command (i.e, the new serving cells can be added without involving L2/L1 mobility).
Observation 3: The case of the target PCell/target SCell(s) being not a current serving cell would be considered as a normal L2/L1 mobility handover which results in a CA with same or diff (or a combination of both) serving cells from prior to the handover.
We also like to point out that this is very practical in CA where the CA carriers are operating in different bands or FR and the propagation losses are heavily asymmetrical across these bands. And depending on where the UE is located, the gNB might try to ‘load-balance’ the SpCell role based on the signal conditions of different carriers across different bands where the CA is being operated on.
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Figure 1: Practical CA swap scenario
Observation 4: In practical scenarios (esp considering the bands used), it is very likely that the SCell can take the role of PCell (and vice-versa) instead of adding new serving cells directly as PCell – as long as it is the same gNB that is serving the CA configuration to the UE. 
Atleast for Rel-18, it might be simpler yet very useful approach to allow for the CA swap (could be even in SCG) where just the roles of SpCell and SCells are changed as part of the L2/L1 mobility, where the intra-DU L2/L1 mobility type of handover is performed (without any datapath reset in RLC and above).
Proposal 1: SpCell/SCell swap is viewed as intra-DU L2/L1 handover as long as the swap results in the same serving cells operating after the swap. The case of the target PCell/target SCell(s) being not a current serving cell is not precluded, but would considered as a normal L2/L1 mobility handover.


Dynamics of the SpCell/SCell swap
As mentioned earlier, a CA swap does not result in the change of any upper layer configurations, as long as the target cells are the same set of serving cells from CA.
But there can be some implications: for eg., the change of PUCCH can result in MAC/PHY switching the physical channels and configurations, HARQ handling associated with the TB that need to be switched etc.  In case of mTAG, the handling of pTAG/sTAG in case of a switch also need to be addressed. While most of this is a PHY operation, we envision some MAC changes that go hand-in-hand with PHY changes. We think that it is important for RAN2 to first set the framework of CA swap and these implications can be worked out in the next meetings.
Observation 5: While CA swap is primarily a PHY operation with no change to upper layer config, some MAC operations (HARQ reset if any from PHY change – for eg PUCCH switch), TAG handing in case of mTAG etc, are impacted, and these need to be studied.
Proposal 2:   FFS if further actions are needed in MAC to handle SpCell/SCell swap 
Applicability of CA swap to SN
We see that there is no reason to preclude the same proposals/line of reasoning to allow such SpCell/SCell swap in the SCG. Since the gNB-CU (handling in the SCG) is also operating on the security key provided by the MN (Ksn) and this does not change as part of the swap, there is no security related issue in SCG.
The one main different between CA swap and CA swap in SCG is that while done in the MN it would be a handover while in SCG, it would be called a SN change. 
Similar to the arguments made earlier, we can simplify this SN change as L2/L1 mobility within the SN and since L2/L1 mobility is anyway confined to the gNB-CU handling this (within the SN), there should be no issues to allow such SpCell/SCell swap in SN as well.
This psentiment was also expressed in the brief discussion we had online. We would propose to simply agree to this and take up issues (if any) based on company contributions.
Proposal 3: DC L2/L1 mobility with SpCell/SCell swap in SCG is supported and is considered the same way as PCell/SCell swap.
Conclusions

Observation 1: CA addition/release of serving cells is primarily a PHY/MAC operation and except for the handling of serving cell config, upper layers (including the datapath) do not need to be changed.
Observation 2: Addition or removal of serving cells do not result in any changes to RLC and above. But addition of a serving cell as a PCell is considered as a handover and not a CA modification. As long as the PCell remains within the same set of serving cells, we can enhance the L2/L1 mobility to be treated as CA modification (and reduce the L2/L1 mobility latency further).
Observation 3: The case of the target PCell/target SCell(s) being not a current serving cell would be considered as a normal L2/L1 mobility handover which results in a CA with same or diff (or a combination of both) serving cells from prior to the handover.

Observation 4: In practical scenarios (esp considering the bands used), it is very likely that the SCell can take the role of PCell (and vice-versa) instead of adding new serving cells directly as PCell – as long as it is the same gNB that is serving the CA configuration to the UE. 
Observation 5: While CA swap is primarily a PHY operation with no change to upper layer config, some MAC operations (HARQ reset if any from PHY change – for eg PUCCH switch), TAG handing in case of mTAG etc, are impacted, and these need to be studied.

Proposal 1: SpCell/SCell swap is viewed as intra-DU L2/L1 handover as long as the swap results in the same serving cells operating after the swap. The case of the target PCell/target SCell(s) being not a current serving cell is not precluded, but would considered as a normal L2/L1 mobility handover.
Proposal 2:   FFS if further actions are needed in MAC to handle SpCell/SCell swap 
Proposal 3: DC L2/L1 mobility with SpCell/SCell swap in SCG is supported and is considered the same way as PCell/SCell swap.
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