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1 Introduction
In this contribution we would like to clarify some issues about NR-DC which are unclear in current RRC spec. 
2 Discussion

2.1 Issue 1: PSCell SMTC configuration for HO with PSCell addition and PSCell change
In RAN2#105bis meeting, RAN2 agreed that for the EN-DC handover with PSCell addition/change the PSCell SMTC configuration based on PCell timing is only supported when the source and target LTE PCell are SFN and and subframe synchronized. 
	RAN2#105bis agreements
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1: The following procedures are not supported in release-15.

- Simultaneous LTE-to-LTE handover and NR PSCell addition using explicit configuration of
SMTC in RRCConnectionReconfiguration message

- Simultaneous LTE-to-LTE handover and SN change using explicit configuration of SMTC in

RRCConnectionReconfiiuration messaie







And the restriction now is captured in the NOTE2 in LTE RRC spec, and the corresponding CR is R2-1908326.

	36.331 spec

–
RRCConnectionReconfiguration
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.


The same issue in NR-DC was not discussed in RAN2 yet. Since the situation is same as in EN-DC, it is proposed to clarify that the restriction is also applicable for NR-DC case. 
Proposal 1.1: For the NR to NR handover with NR PSCell addition/change, the PSCell SMTC configuration based on PCell timing is only supported when the source and target NR PCell are SFN and subframe synchronized. 
Proposal 1.2: Capture the restriction in proposal 1.1 in NR RRC Spec, and adopt the text proposal as follow.
· Text Proposal for 38.331

	6.2.2
Message definitions
–
RRCReconfiguration
NOTE 2:
It is not specified whether the timing reference for the SMTC configuration is the source PCell or the target 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 PCell and the target PCell of the handover are SFN/subframe-synchronized.

	6.3.2
Radio resource control information elements

–
CellGroupConfig
NOTE 2:
It is not specified whether the timing reference for the SMTC configuration is the source PCell or the target 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 PCell and the target PCell of the handover are SFN/subframe-synchronized.


2.2 Issue 2: Handover without SCG configuration change
The handover with and without SN change are supported in MR-DC. 
For the handover with SCG change, NW will provide the new configuration for both MCG and SCG, and reconfigurationWithSync will included in both MCG and SCG configuration. 
But for the handover without SCG change, if the SCG configuration is not changed (e.g. no key change, no bearer type change), it is not clear whether NW provides the reconfigurationWithSync in the SCG configuration in the handover command. 
According to current RRC spec, there is no restriction to indicate NW always provides the reconfigurationWithSync in the SCG configuration for the handover with SCG case. As per our understanding,  the UE’s behavior should be same for the handover with and without SCG change case, and the RACH procedure on the SCG procedure is required for both handover cases. 
Proposal 2.1: Clarify that reconfigurationWithSync is included in the SCG configuration in case of the handover with SCG, no matter whether the SCG configuration is changed or not.
Proposal 2.2: Capture the clarification in proposal 2.1 in NR RRC spec, and adopt the text proposal as follow.
· Text Proposal for 38.331

	5.3.5
RRC reconfiguration

5.3.5.2
Initiation

The Network may initiate the RRC reconfiguration procedure to a UE in RRC_CONNECTED. The Network applies the procedure as follows:

-
the establishment of RBs (other than SRB1, that is established during RRC connection establishment) is performed only when AS security has been activated;

-
the addition of Secondary Cell Group and SCells is performed only when AS security has been activated;

-
the reconfigurationWithSync is included in secondaryCellGroup only when at least one RLC bearer is setup in SCG;

-
the reconfigurationWithSync is included in masterCellGroup only when AS security has been activated, and SRB2 with at least one DRB are setup and not suspended;
-
the reconfigurationWithSync is included in secondaryCellGroup only when reconfigurationWithSync is included in masterCellGroup.


2.3 Issue 3: RRCReconfiguration for suspended SCG 
According to RRC spec description, only the SCG configuration with reconfigurationWithSync can resume the SCG transmission after the SCG failure is detected. 
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The network configures the UE with Master Cell Group (MCG), and zero or one Secondary Cell Group (SCG). In
(NG)EN-DC, the MCG is configured as specified in TS 36.331 [10], and for NE-DC, the SCG is configured as
specified in TS 36.331 [10]. The network provides the configuration parameters for a cell group in the CellGroupConfig
IE.

The UE performs the following actions based on a received CellGroupConfig IE:
1> if the CellGroupConfig contains the spCellConfig with reconfigurationWithSync:

2> perform Reconfiguration with sync according to 5.3.5.5.2;

2> resume all suspended radio bearers and resume SCG transmission for all radio bearers, if suspended;






But about the details of the SCG configuration after SCG failure, we would like to clarify the following two issues:

· 1> The PSCell SMTC configuration for the SCG failure recovery
Since the UE may lose the downlink timing of the PSCell after the SCG failure and NW is not aware of this, if NW provides the PSCell SMTC configuration based on the source PSCell timing, it doesnot work. Therefore,  it should be clarified that NW doesnot provide the PSCell SMTC configuration based on the source PSCell timing in this case, i.e. no smtc configuration in the reconfigurationWithSync of SCG configuration. 
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rach-ConfigDedicated
Random access configuration to be used for the reconfiguration with sync (e.g. handover). The UE performs the RA according to these parameters in the

firstActive UplinkBWP (see UplinkConfig).

smtc
The SSB periodicity/offset/duration configuration of target cell for NR PSCell change, NR PCell change, and NR PSCell addition. The network sets the periodicityAndOffset

to indicate the same periodicity as ssb-periodicityServingCell in spCellConfigCommon. For case of NR PCell change and NR PSCell addition, the smic 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 in the

measObjectNR having the same SSB frequency and subcarrier spacing, as configured before the reception of the RRC message.







Proposal 3.1: Upon receiving SCGFailureInformation, NW shall not provide the smtc configuration in reconfigurationWithSync of SCG configuration. 
Proposal 3.2: Capture the clarification in proposal 3.1 in NR RRC Spec, and adopt the text proposal as follow.
· Text Proposal for 38.331

	[image: image5.png]ReconfigurationWithSync field descriptions

rach-ConfigDedicated
Random access configuration to be used for the reconfiguration with sync (e.g. handover). The UE performs the RA according to these parameters in the
firstActive UplinkBWP (see UplinkConfig).

smtc

The SSB periodicity/offset/duration configuration of target cell for NR PSCell change, NR PCell change, and NR PSCell addition. The network sets the periodicityAndOffset
to indicate the same periodicity as ssb-periodicityServingCell in spCellConfigCommon. For case of NR PCell change and NR PSCell addition, the smic is based on the
timing reference of (source) PCell. For case of NR PSCell change, itis based on the timing reference of source PSCell. 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. Network doesnot include this field if the
source SCG is suspended.

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 smic 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 in the measObjectNR having the same SSB frequency and subcarrier spacing, as configured before the reception of the RRC message. Network
doesnotinclude this field if the source SCG is suspended.







· 2> SCG configuration handling without reconfigurationWithSync
Due to the delay of NW providing the RRCReconfiguration to resume the SCG, in the race condition, NW may deliver other RRCReconfiguration to modify the SCG configuration (without reconfigurationWithSync) during that period. 
Considering some race conditions, if NW provides the delta configuration in the SCG configuration with reconfigurationWithSync for SCG recovery purpose in the middle of the normal SCG configuration procedure, as shown in Figure-1, UE may use the wrong configuration to perform the delta configuration. Therefore, NW should provide the full SCG configuration (not delta config) to resume the SCG transmission. 
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Figure-1. Rach Condition of the RRCReconfiguration during SCG failure recovery period
Proposal 3.3: Upon NW receiving SCGFailureInformation, NW shall provide the full configuration of the SCG configuration (i.e. ReleaseAndAdd) to recover the SCG transmission.
Proposal 3.4: Capture the clarification in proposal 3.3 in NR RRC Spec, and adopt the text proposal as follow.

· Text Proposal for 38.331
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mrdc-SecondaryCellGroup CHOICE {
nr-SCG OCTET STRING (CONTAINING RRCReconfiguration),
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This field indicates that the current SCG configuration is released and a new SCG is added at the same time. This field is included if the current SCG is suspended.







3 Conclusion
According to the analysis in section 2, we propose that:
Proposal 1.1: For the NR to NR handover with NR PSCell addition/change, the PSCell SMTC configuration based on PCell timing is only supported when the source and target NR PCells are SFN and subframe synchronized. 
Proposal 2.1: Clarify that reconfigurationWithSync is included in the SCG configuration in case of the handover with SCG, no matter whether the SCG configuration is changed or not.

Proposal 3.1: Upon receiving SCGFailureInformation, NW shall not provide the smtc configuration in reconfigurationWithSync of SCG configuration. 
Proposal 3.3: Upon NW receiving SCGFailureInformation, NW shall provide the full configuration of the SCG configuration (i.e. ReleaseAndAdd) to recover the SCG transmission.
And the corresponding TPs are proposed to be adopted. 
