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[bookmark: _Ref165266342]Introduction
[bookmark: OLE_LINK61]According to current RRC spec., for the case of NR SA to EN-DC HO with PSCell addition, it’s unclear whether the UE applies the SMTC configuration based on the timing reference of NR PCell or target EUTRA PCell for PSCell addition.
In this contribution, we will provide our understanding and related observations and proposals to make this case clear.
Discussion
For the case of EN-DC handover with PSCell addition or SN change, according to TS 36.331 [1] description as below, the PSCell SMTC configuration based on PCell timing is only supported when the source and target EUTRA PCell are SFN/subframe synchronized. 
	[bookmark: _Toc20487205][bookmark: _Toc29342500][bookmark: _Toc29343639][bookmark: _Toc36547263][bookmark: _Toc36548655][bookmark: _Toc46447492][bookmark: _Toc52790320][bookmark: _Toc67993445]–	RRCConnectionReconfiguration
	smtc
The SSB periodicity/offset/duration configuration of target cell for NR PSCell addition and SN change. It is based on timing reference of EUTRA PCell. NOTE 2.
If the field is absent, the UE uses the SMTC in the measObjectNR having the same SSB frequency and subcarrier spacing, as configured before the reception of the RRC message.


NOTE 2:	It is not specified whether the timing reference for the SMTC configuration is the source EUTRA PCell or the target EUTRA PCell in case the NR PSCell addition or SN change takes place simultaneously with handover. As a consequence, explicit SMTC configuration is only supported when the source EUTRA PCell and the target EUTRA PCell of the handover are SFN/subframe-synchronized. 


For the case of NR-DC handover with PSCell addition or SN change, according to TS 38.331 [2] description as below, the UE applies the SMTC configuration based on the timing reference of NR PCell for PSCell addition and PSCell change for the case of no reconfiguration with sync of MCG, and the UE applies the configuration based on the timing reference of target NR PCell for the case of reconfiguration with sync of MCG.
	[bookmark: _Toc60777108][bookmark: _Toc76423394]–	RRCReconfiguration
	targetCellSMTC-SCG
The SSB periodicity/offset/duration configuration of target cell for NR PSCell addition and SN change. When UE receives this field, UE applies the configuration based on the timing reference of NR PCell for PSCell addition and PSCell change for the case of no reconfiguration with sync of MCG, and UE applies the configuration based on the timing reference of target NR PCell for the case of reconfiguration with sync of MCG. If both this field and the smtc in secondaryCellGroup -> SpCellConfig -> reconfigurationWithSync are absent, the UE uses the SMTC in the measObjectNR having the same SSB frequency and subcarrier spacing, as configured before the reception of the RRC message.





[bookmark: OLE_LINK63]However, from our perspective, for the case of NR SA to EN-DC HO with PSCell addition, the UE's behavior is unclear, i.e., it’s unclear whether the UE applies the PSCell SMTC configuration based on the timing reference of NR PCell or target EUTRA PCell in this case. The detailed analyses are as follows.
[bookmark: OLE_LINK1]The UE receives MobilityFromNRCommand when the network wants to command handover from NR to EUTRA. Then the UE shall access the target EUTRA cell as indicated in the targetRAT-Type, and the UE obtains the information about the target cell EUTRA identifier(s) and radio parameters relevant for the EUTRA of the target cell from the targetRAT-MessageContainer. Therefore, during this inter-RAT handover procedure, if PSCell addition or SN change occurs, the UE gets the configuration of the target PSCell through the RRCConnectionReconfiguration in TS 36.331. On top of that, if the SSB periodicity/offset/duration configuration of target cell for NR PSCell addition or SN change is configured, it cannot be seen that the UE applies the configuration based on the timing reference of the source NR cell or the target EUTRA cell based on existing TS 36.331 description. This is because the content highlighted in yellow above in TS 36.331 is only applicable to EN-DC handover, not applicable to the case of NR SA to EN-DC HO with PSCell addition. More specifically, the content highlighted in yellow refers to the case where the source cell and the target cell are both EUTRA cells, whereas the case mentioned earlier is for the source cell is NR and the target cell is EUTRA.
Observation 1: For the case of NR SA to EN-DC HO with PSCell addition, it’s unclear whether the UE applies the SMTC configuration based on the timing reference of source NR PCell or target EUTRA PCell.
In our understanding, there are two options to address such an ambiguous behavior as follows. Note that option1 and option 2 are not mutually exclusive, and can be adopted both:
· Option 1: The target NR PSCell SMTC configuration is provided through MobilityFromNRCommand based on the timing reference of source NR PCell;
· Option 2: The target NR PSCell SMTC configuration is provided through targetRAT-MessageContainer based on the timing reference of target EUTRA PCell.
[bookmark: OLE_LINK65][bookmark: OLE_LINK64]For option 1, the network has a way to determine the SMTC of the target NR PSCell based on the timing of the source NR PCell since the NR PCell can know the timing of the target NR PSCell. Moreover, in RAN2#105bis meeting, during the discussion of the timing reference for SMTC configuration in EN-DC in R2-1905448 [3], some companies also think that gNBs can know neighbor cell’s timing difference.
[bookmark: OLE_LINK2]Therefore, the SMTC configuration of the target NR PSCell can be configured directly in source NR PCell without the configuration in the container of inter-RAT target EUTRA PCell. Furthermore, the UE shall be specified to apply the SMTC configuration based on the timing reference of the source NR PCell if the network provides the SMTC of the target NR PSCell based on the timing of the source NR PCell. In this way, the UE can perform inter-RAT HO and PSCell addition simultaneously and it is beneficial for shortening the processing delay.
[bookmark: OLE_LINK5][bookmark: OLE_LINK4]Proposal 1: For the case of NR SA to EN-DC handover with PSCell addition, the target NR PSCell SMTC configuration is provided to UE through MobilityFromNRCommand based on the timing reference of source NR PCell. 
Furthermore, to clarify this case, we have already prepared the corresponding CRs for option 1 as shown in [4][5] and suggest RAN2 to adopt them to avoid ambiguous UE behavior. Among them, in [4], it is clarified in TS 38.331 that for the case of NR SA to EN-DC handover with PSCell addition, the source PCell provides the SMTC configuration of the target NR PSCell and the SMTC configuration is based on the timing reference of source PCell. In order to support this feature, the UE capabilities are defined in [5].
Proposal 2: If option 1 is adopted, RAN2 adopts the corresponding CRs for TS 38.331 and TS 38.306 (R2-2110524 and R2-2110525).
For option 2, assume that the target EUTRA PCell knows the timing of the target NR PSCell, and the SMTC configuration can be provided to UE through the container of inter-RAT target EUTRA PCell. Furthermore, the UE shall be specified to apply the SMTC configuration based on the timing reference of the target EUTRA PCell if the network provides the SMTC of the target NR PSCell based on the timing of the target EUTRA PCell. In this way, the UE can only perform inter-RAT HO and PSCell addition serially.
[bookmark: _Hlk85662464]Proposal 3: For the case of NR SA to EN-DC handover with PSCell addition, the target NR PSCell SMTC configuration is provided to UE through targetRAT-MessageContainer based on the timing reference of target EUTRA PCell.
[bookmark: OLE_LINK3]Furthermore, we have also already prepared the corresponding CR for option 2 as shown in [6] which is clarified in TS 36.331 that for the case of NR SA to EN-DC handover with PSCell addition, the target NR PSCell SMTC configuration is provided to UE through the targetRAT-MessageContainer based on the timing reference of target EUTRA PCell.
[bookmark: OLE_LINK6]Proposal 4: If option 2 is adopted, RAN2 adopts the corresponding CR for TS 36.331 (R2-2110526).
Conclusions
[bookmark: _Toc502437832]Based on the analyses given above, we have the following observations and proposals:
Observation 1: For the case of NR SA to EN-DC HO with PSCell addition, it’s unclear whether the UE applies the SMTC configuration based on the timing reference of source NR PCell or target EUTRA Pcell.
Proposal 1:  For the case of NR SA to EN-DC handover with PSCell addition, The target NR PSCell SMTC configuration is provided to UE through MobilityFromNRCommand based on the timing reference of source NR PCell.
Proposal 2: If option 1 is adopted, RAN2 adopts the corresponding CRs for TS 38.331 and TS 38.306 (R2-2110524 and R2-2110525).
Proposal 3: For the case of NR SA to EN-DC handover with PSCell addition, the target NR PSCell SMTC configuration is provided to UE through the targetRAT-MessageContainer based on the timing reference of target EUTRA PCell.
Proposal 4: If option 2 is adopted, RAN2 adopts the corresponding CR for TS 36.331 (R2-2110526).
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