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1. Introduction
In the last RAN2 meeting, handling of SMTC configuration in case of mobility was discussed for the following cases.
· Case 1:
NR SCell addition (NR standalone and EN-DC)
· Case 2:
NR PSCell change and intra-NR handover (NR standalone and EN-DC)
· Case 3:
NR PSCell addition and SN Change (EN-DC)
· Case 4:
Inter-RAT handover to NR
CR0877r2 in R2-1902771 [1] to address the case 1 above was agreed as a result of the email discussion [105#10][NR] “SMTC configuration in NR mobility procedures”. In this document we discuss the open issues identified during the last meeting and the email discussion.
2. Discussion
Absence of SMTC configuration

In the email discussion [105#10][NR] “SMTC configuration in NR mobility procedures”, it was found unclear how the UE should handle the case when SMTC configuration is not explicitly provided by the network. The current specification indicates that the UE shall the SMTC configured in the measObjectNR having the same SSB frequency and subcarrier spacing as follows.
Case 1:
NR SCell addition (NR standalone and EN-DC) in TS38.331
	SCellConfig field descriptions

	smtc
The SSB periodicity/offset/duration configuration of target cell for NR SCell addition. The network sets the periodicityAndOffset to indicate the same periodicity as ssb-periodicityServingCell in sCellConfigCommon. The smtc is based on the timing of the SpCell of associated cell group. In case of inter-RAT handover to NR, the timing reference is the NR PCell. In case of intra-NR PCell change (standalone NR) or NR PSCell change (EN-DC), the timing reference is the target SpCell. If the field is absent, the UE uses the SMTC configured in the measObjectNR having the same SSB frequency and subcarrier spacing.


Case 2:
Intra-NR handover and NR PSCell change (NR standalone and EN-DC) in TS38.331
	ReconfigurationWithSync field descriptions

	smtc

The SSB periodicity/offset/duration configuration of target cell for NR PSCell change and intra-NR handover. The network sets the periodicityAndOffset to indicate the same periodicity as ssb-periodicityServingCell in spCellConfigCommon. For case of intra-NR handover, the smtc is based on the timing reference of source PCell. For case of NR PSCell change, it is based on the timing reference of source PSCell. If the field is absent, the UE uses the SMTC configured in the measObjectNR having the same SSB frequency and subcarrier spacing.


Case 3:
NR PSCell addition and SN Change (EN-DC) in TS36.331
	RRCConnectionReconfiguration field descriptions

	smtc

The SSB periodicity/offset/duration configuration of target cell for NR PSCell addition and SN change. It is based on timing reference of EUTRAN PCell. If the field is absent, the UE uses the SMTC configured in the measObjectNR having the same SSB frequency and subcarrier spacing.


Case 4:
Inter-RAT handover to NR (NR standalone) in TS36.331

	MobilityFromEUTRACommand field descriptions

	smtc

The SSB periodicity/offset/duration configuration of target cell for inter-RAT handover to NR. It is based on timing reference of EUTRAN PCell. If the field is absent, the UE uses the SMTC configured in the measObjectNR having the same SSB frequency and subcarrier spacing.


It should be noted that in the above procedures, measObjectNR can be reconfigured and it is not clear which SMTC configuration, from the source configuration or target configuration, to use when the relevant measObjectNR is reconfigured. 
It seems majority of companies assumed during the email discussion [105#10][NR] that the UE shall use the SMTC in the measObjectNR of the source configuration. This would however mean that the UE is required to keep the source configuration and the target configuration of measObjectNR at least during the mobility procedure. We believe that such requirement should clearly be specified in the specifications.
It should be further noted that in case of EN-DC, the measObjectNR can either be “Inter-RAT” measurement object configured by MN (E-UTRAN node) or “intra-NR” measurement object configured by SN (NR node). When the measObjectNR is configured by MN, the timing reference is the E-UTRAN PCell, and if measObjectNR is configured by SN, the timing reference is the NR PSCell. We propose to specify that the UE keeps the same timing reference cell when the measObjectNR of the source configuration is used.
Proposal 1:
Specify that when SMTC configuration is absent, the UE shall use the SMTC configured in the measObjectNR of the source configuration, i.e. before the reception of the RRC message, and keep the timing reference cell as configured by the measObjectNR.
Simultaneous LTE-to-LTE handover and NR PSCell addition or SN change
As discussed in the last meeting, there is lack of clarity on whether smtc in RRCConnectionReconfiguration refers to the source or target EUTRAN PCell in case of simultaneous LTE-to-LTE handover and NR PSCell addition or SN change (case 3 with mobitliy). Majority of companies supported the view that the timing reference in this case should be the target EUTRAN PCell as the SMTC configuration is explicitly signalled by the target EUTRAN PCell.
It is however not clear to us why the same network restriction does not apply to intra-NR handover, i.e. the case 2 above. The SMTC configuration is provided by the target NR cell, but the current specification clearly states that the timing reference is the source NR PCell. It already imposes the requirement for the network to have some form of coordination on SMTC timing between the source cell and the target cell.

Observation 1:
In case of intra-NR handover, the current specification states that the timing reference is the source NR PCell, which requires the target cell to be aware of the timing of the source NR PCell when configuring SMTC.
Observation 2:
The same network requirement can be applied to simultaneous LTE-to-LTE handover and NR PSCell addition or SN change.
Observation 3:
The network which does not implement such coordination can fallback to using the SMTC configured in the measObjectNR.
We therefore propose to apply the same principle to simultaneous LTE-to-LTE handover and NR PSCell addition or SN change. The network which does not implement such coordination can fallback to using the SMTC configured in the measObjectNR as discussed in the previous section.
Proposal 2:
Specify that the UE shall use the source EUTRAN PCell as the timing reference for SMTC configuration in case of simultaneous LTE-to-LTE handover and NR PSCell addition or SN change.
Summary
SMTC handling in case of different mobility scenario is summarised in the following table. Additional clarifications proposed in this document are indicated in red.

	Case #
	Procedure
	Timing reference when SMTC is configured
	Timing reference and measObjectNR when SMTC is absent 

	Case 1-a
	NR SCell addition (standalone NR and EN-DC)
	SpCell of the same CG
	- Timing reference cell as configured by the measObjectNR
- Use the SMTC configured in the measObjectNR of the source configuration

	Case 1-b
	NR SCell addition with inter-RAT handover to NR (standalone NR)
NOTE: The source configuration can be LTE standalone or EN-DC.
	Target NR PCell
	- Timing reference cell as configured by the measObjectNR
- Use the SMTC configured in the measObjectNR of the source configuration

	Case 1-c
	NR SCell addition with intra-NR PCell change (standalone NR)
	Target SpCell of the same CG
	- Timing reference cell as configured by the measObjectNR (always source NR PCell)
- Use the SMTC configured in the measObjectNR of the source configuration

	Case 1-d
	NR SCell addition with NR PSCell change (EN-DC)
	Target SpCell of the same CG
	- Timing reference cell as configured by the measObjectNR
- Use the SMTC configured in the measObjectNR of the source configuration

	Case 2-a
	Intra-NR handover (standalone NR)
	Source NR PCell
	- Timing reference cell as configured by the measObjectNR (always source NR PCell)
- Use the SMTC configured in the measObjectNR of the source configuration

	Case 2-b
	NR PSCell change (EN-DC)
	Source NR PSCell
	- Timing reference cell as configured by the measObjectNR
- Use the SMTC configured in the measObjectNR of the source configuration

	Case 3-a
	NR PSCell addition (EN-DC)
	EUTRAN PCell
	- Timing reference cell as configured by the measObjectNR
- Use the SMTC configured in the measObjectNR of the source configuration

	Case 3-b
	NR PSCell addition with intra-LTE handover (EN-DC)
	Source EUTRAN PCell
	- Timing reference cell as configured by the measObjectNR
- Use the SMTC configured in the measObjectNR of the source configuration

	Case 3-c
	SN Change with intra-LTE handover (EN-DC)
	Source EUTRAN PCell
	- Timing reference cell as configured by the measObjectNR
- Use the SMTC configured in the measObjectNR of the source configuration

	Case 4
	Inter-RAT handover to NR (standalone NR)

NOTE: The source configuration can be LTE standalone or EN-DC.
	Source EUTRAN PCell
	- Timing reference cell as configured by the measObjectNR
- Use the SMTC configured in the measObjectNR of the source configuration


3. Conclusion
In this document we looked at handling of SMTC configuration in various scenarios.

Proposal 1:
Specify that when SMTC configuration is absent, the UE shall use the SMTC configured in the measObjectNR of the source configuration, i.e. before the reception of the RRC message, and keep the timing reference cell as configured by the measObjectNR.

Proposal 2:
Specify that the UE shall use the source EUTRAN PCell as the timing reference for SMTC configuration in case of simultaneous LTE-to-LTE handover and NR PSCell addition or SN change.
Draft CRs are provided in [2] and [3].
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