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1 Introduction
In RAN2#107[2], the following agreements were made concerning configuration of the SCell/SCG in resume, as well as restoring of the stored SCell/SCG configuration:

Agreements (Activation of SCells is not addressed by these agreements - to be discussed separately)

1
The LTE RRCConnectionResume message (Inactive to Connected) can contain the MCG SCell configuration and the associated UE behaviour in handling the SCell configuration is the same as in the Rel-15 RRC connection reconfiguration procedure. 

2
In NR and LTE Rel-16, the UE maintains the MCG SCell configuration upon the initiation of the resume procedure.

3
The RRC(Connection)Resume message contains an indication to restore/resume the MCG SCells (noting that behaviour in legacy eNBs that don't support this feature needs to be considered).

4
The (LTE and NR) RRC(Connection)Resume (Inactive to Connected))message can contain the SCG configuration and the associated UE behaviour in handling the SCG configuration is the same as in the Rel-15 RRC (connection) reconfiguration procedure.

5
In NR and LTE Rel-16, the UE maintains the SCG configuration upon the initiation of the resume procedure.

6
The RRC(Connection)Resume message contains an indication to restore/resume the SCG (noting that behaviour in legacy e/gNBs that don't support this feature needs to be considered).
Resuming a stored SCG configuration could lead to SCGFailure, as was observed in RAN2#107bis during online discussion of the email report on this topic [4].  In this contribution, we discuss how measurements of the PSCell in RRC_INACTIVE can be used to avoid SCGFailure following resume.
2 Resumption of the Stored SCG Configuration 
2.1 PSCell Handling during Resume of a Stored SCG

In Rel15, a UE in RRC_INACTIVE releases its stored SCG configuration when it moves to RRC_CONNECTED.  In other words, a UE always resume to RRC_CONNECTED in single connectivity and the network then needs to reconfigure MR-DC once the UE is in RRC_CONNECTED.
Based on current progress in DCCA, a UE in Rel16 can be indicated (in the RRC(Connection)Resume message) to resume to RRC_CONNECTED with its stored SCG configuration [2].  The main benefits for this is both reduction of signalling (to avoid having to reconfigure MR-DC during each state transition) and latency (to speed up data transmission resumption on the SCG), especially in the case of stationary UEs.
According to current agreements in RAN2, the earliest time the UE can send the measuerement results performed while in RRC_INACTIVE is in MSG5 (i.e. RRCResumeComplete). Since the network provides the indication to restore/resume the SCG in the resume message (MSG4), it cannot utilize inactive measurements to determine whether to restore/resume the SCG.  Instead, the network may need to predict whether the UE moved based on reception of RACH and/or MSG3.  While this may be possible in certain deployments (e.g. collocated MCG and SCG cells with similar cell size), it may be more difficult in EN-DC deployments where MCG and SCG are of different RATs and/or operating at different frequency bands.  Specifically, since NR cell size may be small compared to LTE, and since NR cells can be deployed in high frequencies, small movements by the UE may cause changes in the cell quality of the stored NR PSCell that may not be noticeable from the signal quality towards the LTE PCell.
Observation 1:
NW determination of whether the PSCell quality of the stored SCG is still adequate based on reception of RACH/MSG3 may be difficult in certain deployments (e.g. EN-DC)
When the network indicates the UE to resume/restore the SCG, the UE performs a RACH procedure to the PSCell.  If the UE is no longer in the PSCell coverage for the reasons mentioned above, the RACH procedure to the PSCell may fail and the UE may trigger an SCG failure.  This eliminates the benefits associated with being allowed to resume/restore a stored SCG configuration in the first place, and it may even delay the whole resumption procedure (as further reconfiguration required, e.g. to change the SCG bearers to MCG bearers). 
Observation 2:
If RRC(Connection)Resume indicates resume of the stored SCG and the UE is out of coverage of the stored PSCell, SCG failure may occur
Observation 3:
SCG Failure on a stored SCG eliminated the benefits of storing the SCG and can even result in worse performance than having released the stored SCG configuration (Rel15 behavior)
To avoid this issue while maintaining the benefits of the Rel16 design, a majority of companies in the email discussion on this topic at RAN2#107bis [4] preferred that the UE performs some check of the quality of the SCG based on measurements performed by the UE in RRC_INACTIVE.  In this way, if the SCG is not adequate, the UE does not perform RACH to the PSCell.  This allows the network to attempt resuming the stored SCG without the risk of SCG failure in cases where the UE ends up being outside the coverage of the PSCell.
Observation 4:
The UE can use measurements of the SCG in RRC_INACTIVE to avoid SCGFailure when the NW resumes the SCG and the signal quality towards the stored PSCell is inadequate
Since the UE performs RACH to the PSCell, one simple way to implement this is to consider the cell quality of the stored PSCell.  The network can configure the UE with a threshold PSCell quality above which the UE can perform RACH to the PSCell and should subsequently be able to receive scheduling from this cell.  
Proposal 1:
When RRCResume indicates resume of the stored SCG, the UE applies the stored SCG configuration and performs RA to the PSCell only when the PSCell quality is above a configured threshold
In the case where the cell quality of the stored PSCell is below the threshold, it is expected that the network would either reconfigure or release the SCG.  Maintaining the SCG configuration by the UE may have signalling benefits in that the network can perform delta signalling with respect to the stored SCG configuration.  However, it also requires that some new UE behaviour be defined for an SCG configuration in RRC_CONNECTED that is stored but not active/usable.  The simplest approach would be to for the UE to release the configuration, thus behaving in the same way as when it does not receive the indication to resume the stored SCG in MSG4.

Proposal 2:
The UE releases the stored SCG when the PSCell quality is below the configured threshold.
Cell quality of the PSCell may be determined in terms of RSRP and/or RSRQ.  Also, the PSCell measurement threshold can be configured by the network in the RRCRelease message or during resume (i.e. in MSG4).  Configuring the threshold in the resume message is preferable since the UE does not need to store the threshold and the network can decide during the resume procedure whether it wants the UE to perform the measurement check.  Since the UE relies on measurements in INACTIVE, it only needs to check such measurements with the threshold at reception of the resume.    
Proposal 3:
The UE can determine the PSCell quality based on either RSRP or RSRQ.

Proposal 4:
The UE is configured with the PSCell threshold (RSRP and/or RSRQ) in the RRCResume message.
The network should be aware of the UE’s decision to either access the PSCell or release the SCG configuration in order to synchronize the UE’s context between the network and UE.  To have the full latency benefits of a resumed SCG, the network should be aware of this latest at MSG5 when the UE confirms the connection resumption to the network.  One way for the network to synchronize the UE context would be for the network to use measurements reported in MSG5, and determine whether the UE would have resumed the SCG or not based on these measurements.  However, INACTIVE measurements may not be reported in MSG5 if the network does not request them in the RRC(Connection)Resume message and instead decides to request them after the connection is resumed using LTE euCA like messaging (i.e. UEInformationRequest).  Forcing the network to always request measurements in RRC(Connection)Resume would instead limit the flexibility of the INACTIVE measurement reporting mechanism.  It would also create additional signalling overhead of always having to report these measurements in MSG4.  Also, RAN2 has discussed the validity time of early measurements and the current understanding is that RAN4 will specify a validity time requirement for early measurements (i.e. inactive measurements may not be reported by the UE, if the UE has been in INACTIVE state for a long time)
Observation 5:
Use of INACTIVE measurement reports may not always be used/available to indicate whether the UE has resumed or released the stored SCG (e.g. if the NW does not request them in RRCResume, if the inactive measurments are not valid anymore, etc.) 
One approach is to have an indication in the RRC(Connection)ResumeComplete message.  Since this indication can be represented by a single bit (SCG configuration released or resumed), the overhead in MSG5 is quite small and it allows the network to maintain the flexibility of requesting INACTIVE measurements in the resume message or after the UE has resumed the connection.
Proposal 5:
The UE informs the network of whether it resumed or released the stored SCG using an indication (one bit) in RRC(Connection)ResumeComplete.
Two draft CRs that capture the conditional resumption of the stored SCG (in 36.311 and 38.311) prepared on top of the latest merged CR for DCCA were submitted as companion contributions.  It should be noted that the topic of conditional resumption of the stored SCG was discussed again in email discussion 108_55.  There was no clear consensus among the companies, and one main concern raised was specification impact, which resulted in the rapporteur of the email discussion to not propose further work for Rel16.  However, as can be seen in the companion CRs, the specification impacts are minimum from both ASN.1 signaling and procedural aspects.

Proposal 6:
Agree to the draft CRs in R2-200551 abd R2-200552.

3 Conclusion

In this contribution the following observations and conclusions were made on the handling of the SCG configuration in the resume:

Observation 1:
NW determination of whether the PSCell quality of the stored SCG is still adequate based on reception of RACH/MSG3 may be difficult in certain deployments (e.g. EN-DC)

Observation 2:
If RRC(Connection)Resume indicates resume of the stored SCG and the UE is out of coverage of the stored PSCell, SCG failure may occur

Observation 3:
SCG Failure on a stored SCG eliminated the benefits of storing the SCG and can even result in worse performance than having released the stored SCG configuration (Rel15 behavior)

Observation 4:
The UE can use measurements of the SCG in RRC_INACTIVE to avoid SCGFailure when the NW resumes the SCG and the stored SCG configuration is inadequate

Observation 5:
Use of INACTIVE measurement reports may not always be used to indicate whether the UE has resumed or released the stored SCG (i.e. if the NW does not request them in RRCResume) 

Proposal 1:
When RRCResume indicates resume of the stored SCG, the UE applies the stored SCG configuration and performs RA to the PSCell only when the PSCell quality is above a configured threshold

Proposal 2:
The UE releases the stored SCG when the PSCell quality is below the configured threshold.

Proposal 3:
The UE can determine the PSCell quality based on either RSRP or RSRQ.

Proposal 4:
The UE is configured with the PSCell threshold (RSRP and/or RSRQ) in the RRCResume message.

Proposal 5:
The UE informs the network of whether it resumed or released the stored SCG using an indication (one bit) in RRC(Connection)ResumeComplete.

Proposal 6:
Agree to the draft CRs in R2-200551 and R2-200552.
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