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1. Introduction
In this paper, we would like to discuss below issues due to SCG deactivation and activation.

· L2 SCG activation command?

· SCG RRM when SCG is deactivated?

2. Discussion on SCG activation
Issue 1: L2 SCG activation command?

In last RAN2 meeting, RRC signalling is defined for the interaction between UE/MN and MN/SN in SCG activation/deactivation. FFS if lower-layer signalling is needed. In RAN4 LS [2] RAN4 also want to check whether MAC CE based SCG (de)activation is supported.

	RAN4 would like check with RAN2 on the following:

Q1-A: Is RRC reconfiguration for selecting SCG activation state limited to the three cases (PSCell addition/change, RRC resume, and HO) or additional cases are supported?

Q1-B: Is MAC CE based SCG (de)activation supported? 


RAN2 also agreed in previous meeting, SCG activation state (activated/deactivated) can be configured at PSCell addition/change, RRC resume or HO.

The RRC signalling is baseline for SCG activation and deactivation especially when SCG configuration is changed. However, the RRC signalling is expensive than L2 signalling. Furthermore, consider the delay of SCG activation, we prefer to introduce MAC CE based SCG (de)activation here for low delay of SCG deactivation. 
Proposal 1: MAC CE based SCG (de)activation is supported.
In RAN2#113 meeting, RAN2 agreed that all SCG SCells are deactivated state when SCG is deactivated. FFS for PSCell.

3 
Confirm that there is no support of SCell dormancy for SCG SCells within a deactivated SCG.
Currently, when add a SCell, the RRC signalling can be used to activate the configured SCell directly, no need of SCell A/D MAC CE. The SCG SCells are deactivated state while SCG is deactivated. When UE receive SCG activation command from network, the PSCell should be activated state obviously. But it is not clear for other SCells. In order to active the SCell quickly, it is better to indicate the SCell state in SCG activation command. 

Proposal 2 The network will indicate the SCG SCell state in SCG activation command MAC CE.
Proposal 3: Send LS to RAN4 to define the timeline for the new MAC CE.
Issue 2: SCG RRM Measurement and DL sync after SCG deactivation?
In MR-DC case without SCG deactivation, both MN and SN will configure the RRM measurement to the UE and the measurement report will be reported to the network via MN SRB1 or SRB3 if configured.

In RAN2#112 meeting, RAN2 agreed that both MN and SN configured measurements are supported for deactivation SCG.
· While the SCG is deactivated, PSCell mobility is supported. MN- and SN-configured measurements are supported for deactivated SCG. 

· FFS1: Details on the performed measurements (e.g. all SN configured measurements or subset based on certain criteria, restrictions on inter-frequency/RAT)

· FFS2: Support for SCell addition/mobility

· FFS3: Reporting procedure

· FF4: PSCell mobility procedure
· 8a: It is FFS whether the network can configure the UE stop certain configured RRM measurements while the SCG is deactivated, or can release certain RRM measurements at SCG deactivation.
· 8b: Relaxation of RRM measurement requirements (as compared with non-DRX activated cell requirements) while the SCG is deactivated is FFS.
· When the SCG is in deactivated state, the UE sends MeasurementReport messages for measurement results of SN-configured measurements embedded in the E-UTRA (if the MCG is EUTRA) or in the NR (if the MCG is NR) ULInformationTransferMRDC message via SRB1
In RAN2#113 meeting, there is open issue for DL sync while the SCG is deactivated. It is not clear whether only RRM measurement of PSCell can ensure the DL sync while the SCG is deactivated. We think this issue need RAN4 to confirm and propose to send LS to RAN4.

6
Clarify the meaning of "the UE maintains DL sync while the SCG is deactivated" (e.g. whether that is a consequence of doing RRM measurements of the PSCell or something more is needed).
In NR, the SMTC is configured per MO (Measurement Object) and the SMTC timing is based on SPCell who configured the corresponding measurement. It is obvious that the MN configured measurement will be performed and based on PCell to determine SMTC timing of NR MO configured by MN. 

	5.5.2.10
Reference signal measurement timing configuration
The UE shall setup the first SS/PBCH block measurement timing configuration (SMTC) in accordance with the received periodicityAndOffset parameter (providing Periodicity and Offset value for the following condition) in the smtc1 configuration. The first subframe of each SMTC occasion occurs at an SFN and subframe of the NR SpCell meeting the following condition:


For SN configured measurement, it is not clear whether the UE will maintain the timing of PScell during SCG deactivation and it is up to RAN4/1 discussion. If no, the SN configured NR MO will lost the SMTC timing.

Option 1: If the PSCell timing is lost, the SN configured RRM measurements is not supported after SCG deactivation.

Option 2: If the PSCell timing is lost, then the SN configured RRM measurements is supported after SCG deactivation and the UE uses the SMTC configured in the MN configured measObjectNR having the same SSB frequency and subcarrier spacing. Otherwise, the UE assumes that SSB periodicity is 5 ms for the intra-frequency cells.
Proposal 4: RAN2 is kindly asked to confirm whether the SN configured measurement is supported or not if PSCell timing is lost.

Proposal 5: If RAN2 agreed to support the SN configured measurement even if PSCell DL timing is lost, the UE uses the SMTC configured in the MN configured measObjectNR having the same SSB frequency and subcarrier spacing. Otherwise, the UE assumes that SSB periodicity is 5 ms for the intra-frequency cells.
3. Conclusions

Based on the discussion above, we propose:

Proposal 1: MAC CE based SCG (de)activation is supported.
Proposal 2 The network will indicate the SCG SCell state in SCG activation command MAC CE.
Proposal 3: Send LS to RAN4 to define the timeline for the new MAC CE.
Proposal 4: RAN2 is kindly asked to confirm whether the SN configured measurement is supported or not if PSCell timing is lost.

Proposal 5: If RAN2 agreed to support the SN configured measurement even if PSCell DL timing is lost, the UE uses the SMTC configured in the MN configured measObjectNR having the same SSB frequency and subcarrier spacing. Otherwise, the UE assumes that SSB periodicity is 5 ms for the intra-frequency cells.
4. TP for P1/2 in 38.321

6.1.3.10a
SCG SCell Activation/Deactivation MAC CEs

The SCG SCell Activation/Deactivation MAC CE of one octet is identified by a MAC subheader with LCID as specified in Table 6.2.1-1. It has a fixed size and consists of a single octet containing seven C-fields and one R-field. The SCG SCell Activation/Deactivation MAC CE with one octet is defined as follows (Figure 6.1.3.10-1).

The SCG SCell Activation/Deactivation MAC CE of four octets is identified by a MAC subheader with LCID as specified in Table 6.2.1-1. It has a fixed size and consists of four octets containing 31 C-fields and one R-field. The SCG SCell Activation/Deactivation MAC CE of four octets is defined as follows (Figure 6.1.3.10-2).

-
Ci: If there is an SCell configured for the MAC entity with SCellIndex i as specified in TS 38.331 [5], this field indicates the activation/deactivation status of the SCell with SCellIndex i, else the MAC entity shall ignore the Ci field. The Ci field is set to 1 to indicate that the SCell with SCellIndex i shall be activated. The Ci field is set to 0 to indicate that the SCell with SCellIndex i shall be deactivated;

-
R: Reserved bit, set to 0.
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Figure 6.1.3.10-1: SCG SCell Activation/Deactivation MAC CE of one octet
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Figure 6.1.3.10-2: SCG SCell Activation/Deactivation MAC CE of four octets

Table 6.2.1-1b Values of one-octet eLCID for DL-SCH

	Codepoint
	Index
	LCID values

	0 to 242
	64 to 306
	Reserved

	243
	307
	SCG SCell Activation/Deactivation (four octets)

	244
	308
	SCG SCell Activation/Deactivation (one octet)

	245
	309
	Serving Cell Set based SRS Spatial Relation Indication

	246
	310
	PUSCH Pathloss Reference RS Update

	247
	311
	SRS Pathloss Reference RS Update

	248
	312
	Enhanced SP/AP SRS Spatial Relation Indication

	249
	313
	Enhanced PUCCH Spatial Relation Activation/Deactivation

	250
	314
	Enhanced TCI States Activation/Deactivation for UE-specific PDSCH

	251
	315
	Duplication RLC Activation/Deactivation

	252
	316
	Absolute Timing Advance Command

	253
	317
	SP Positioning SRS Activation/Deactivation

	254
	318
	Provided Guard Symbols

	255
	319
	Timing Delta


5.X
Activation/Deactivation of SCG
Editor note: for terminology” activation/deactivation of SCG”, further discuss if a better wording is needed.
The network may activate and deactivate the configured SCG. Upon configuration of an SCG, the SCG is activated unless the parameter scg-State is set to deactivated for the SCG by upper layers.
The configured SCG is deactivated by:

-  receiving scg-State per SCG;
-  receiving SCG SCell Activation/Deactivation MAC CE;
Editor note: FFS if MAC CE is used for SCG activation/deactivation.
The MAC entity shall for the configured SCG:
1>
if an SCG is configured with scg-State set to activated upon SCG configuration, or an SCG SCell Activation/Deactivation MAC CE is received activating SCG:

2>
activate the SCG according to the timing defined in TS 38.xxx [xx] for direct SCG activation; i.e. apply normal SCG operation including:
3>
SRS transmissions on the PSCell;

3>
CSI reporting for the PSCell;

3>
PDCCH monitoring on the PSCell;

3>
PUCCH transmissions on the PSCell.

1> else if upper layers indicate that the SCG is deactivated: 
2>
deactivate all the SCells of the configured SCG according to clause 5.9;

2>
deactivate PSCell according to the timing defined in TS 38.xxx [xx], including:
3>
not transmit SRS on the PSCell:
3>
not transmit on UL-SCH on the PSCell:
3>
not monitor the PDCCH on the PSCell.

Editor note: Upon SCG deactivation, instruct the SCG MAC entity to perform partial MAC reset (FFS for the details).
5. TP for P3/4 in 38.331
5.5.2.10
Reference signal measurement timing configuration

The UE shall setup the first SS/PBCH block measurement timing configuration (SMTC) in accordance with the received periodicityAndOffset parameter (providing Periodicity and Offset value for the following condition) in the smtc1 configuration. The first subframe of each SMTC occasion occurs at an SFN and subframe of the NR SpCell meeting the following condition:

SFN mod T = (FLOOR (Offset/10));

if the Periodicity is larger than sf5:

subframe = Offset mod 10;

else:

subframe = Offset or (Offset +5);
with T = CEIL(Periodicity/10).

If smtc2 is present, for cells indicated in the pci-List parameter in smtc2 in the same MeasObjectNR, the UE shall setup an additional SS/PBCH block measurement timing configuration (SMTC) in accordance with the received periodicity parameter in the smtc2 configuration and use the Offset (derived from parameter periodicityAndOffset) and duration parameter from the smtc1 configuration. The first subframe of each SMTC occasion occurs at an SFN and subframe of the NR SpCell meeting the above condition.

If smtc2-LP is present, for cells indicated in the pci-List parameter in smtc2-LP in the same frequency (for intra frequency cell reselection) or different frequency (for inter frequency cell reselection), the UE shall setup an additional SS/PBCH block measurement timing configuration (SMTC) in accordance with the received periodicity parameter in the smtc2-LP configuration and use the Offset (derived from parameter periodicityAndOffset) and duration parameter from the smtc configuration for that frequency. The first subframe of each SMTC occasion occurs at an SFN and subframe of the NR SpCell or serving cell (for cell reselection) meeting the above condition.

If smtc3list is present, for cells indicated in the pci-List parameter in each SSB-MTC3 element of the list in the same MeasObjectNR, the IAB-MT shall setup an additional SS block measurement timing configuration in accordance with the received periodicityAndOffset parameter (using same condition as smtc1 to identify the SFN and the subframe for SMTC occasion) in each SSB-MTC3 configuration and use the duration and ssb-ToMeasure parameters from each SSB-MTC3 configuration.

On the indicated ssbFrequency, the UE shall not consider SS/PBCH block transmission in subframes outside the SMTC occasion for RRM measurements based on SS/PBCH blocks and for RRM measurements based on CSI-RS except for SFTD measurement (see TS 38.133 [14], subclause 9.3.8).

During SCG deactivation, the UE can use the SMTC configured in the MN configured measObjectNR having the same SSB frequency and subcarrier spacing based on the timing of PCell, otherwise, the UE assumes that SSB periodicity is 5 ms for the intra-frequency cells if PSCell DL timing is lost.
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