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1
Introduction
As described in [1], one of the objective of this WI is:

3. Efficient and low latency serving cell configuration/activation/setup: Minimizing signalling overhead and latency needed for initial cell setup, additional cell setup and additional cell activation for data transmission. [RAN2, RAN1, RAN4, RAN3]

· This objective applies to MR-DC, NR-NR DC and CA

· The objective should consider enhancements when starting from IDLE, INACTIVE mode and CONNECTED mode

The feasibility of coexistence between RRC_INACTIVE and DC has been discussed has been discussed and confirmed [1], [2]. At RAN2#103bis meeting, RAN2 has further discussed MR-DC configuration in INACTIVE [3]. RAN2 agreed as follows:
Agreements

1:
For NE-DC, NGEN-DC, and NR-DC, the UE stores the PDCP/SDAP configuration when moving to INACTIVE.  When resuming, the UE applies the stored PDCP/SDAP configuration as in NR SA/LTE.

2
A UE releases its lower-layer SCG configuration in RRC_INACTIVE
3
RAN2 understand that discussion on keeping the lower layer SCG configuration in Inactive would fit within the existing scope of the DC/CA enhancements WI
4
RAN2 understand that before suspend or in the resume message, the network should reconfigure any SCG only bearers so that at completion of the resume the UE is not left with any DRB without any RLC bearer (may not need to be captured in the specification)

As highlighted above, for RAN2 agreed that for rel-15, UE releases its lower-layer SCG configuration in RRC_INACTIVE. But for the Rel-16 DC/CA enhancements WI, RAN2 hint to necessity of UE keeping the lower layer SCG configuration in INACTIVE.

Further during euCA WI it has been discussed whether to keep SCell configuration upon Resume procedure, but because of time limit, the discussion could not be carried on.
This contribution further discusses configuration of INACTIVE state for DC/CA enhancement and further discusses data arrival in case of INACTIVE state of MR-DC.
2
Discussion
1.1. CA configuration on Resume
1.1.1. Maintaining SCell configuration
In case of CA configuration according to TS 38.331 [5], As CA resumption is not supported in NR Release 15, SCell configuration will be released upon initiation of the RRC resume procedure as follows. 
***********************************From 38.331********************************************
5.3.13.2
Initiation

The UE initiates the procedure when upper layers or AS (when responding to RAN paging or upon triggering RNA updates while the UE is in RRC_INACTIVE) requests the resume of a suspended RRC connection.

The UE shall ensure having valid and up to date essential system information as specified in clause 5.2.2.2 before initiating this procedure.

Upon initiation of the procedure, the UE shall:

[some text omitted]
1> release the current dedicated Serving Cell configuration;

[some text omitted]

***********************************From 38.331********************************************
Observation 2: In case of CA, SCell configuration will be released upon initiation of the RRC resume procedure
In RAN2#102 meeting, whether to support RRC suspend and resume CA establishment was discussed, and the discussion history can be tracked down as follows. 
R2-1808165
RRC Suspend Resume CA establishment
Ericsson
discussion
Rel-15
LTE_euCA-Core

=>
Noted

R2-1808166
Text proposal RRC Suspend Resume CA establishment
Ericsson
discussion
Rel-15
LTE_euCA-Core

· CB on Friday:=>
Indicate whether it should be supported or not and will not spend online for technical discussion on Friday. (Offline#299, R2-1808810, Ericsson)

R2-1808166
Text proposal RRC Suspend Resume CA establishment
Ericsson
discussion
Rel-15
LTE_euCA-Core

=>
Postponed to next meeting and should as TEI and not euCA WI
Some companies pointed out to the necessity of having SCell configuration kept upon Resume would allow to directly configure SCells to be activate or dormant at RRC resume and may further reduce the CA establishment delay. The discussion on this topic has been postponed due to time limit for euCA WI. 

The main motivation to support RRC suspend and resume CA establishment is to activate the stored SCell configuration directly as soon as the RRC connection is resumed. Therefore, enhancing RRC suspend and resume procedure for CA configuration is beneficial in reducing latency and signalling overhead. 
Observation 1: Support of RRC suspend and resume CA establishment was discussed in LTE euCA WI but postponed due time limit.
1.1.2. SCell measurement for resuming
During LTE euCA WI, it is proposed [6] to enhance the RRCConnectionResume message, by adding an indication of which state, active, dormant or deactivated, to configure SCells into at RRC resume, absence of this indication means the SCell should not be configured at RRC resume. But, the network may probably not be able to get full knowledge of whether the configured SCell quality is good enough, before sending RRC resume message, due to Msg3 size limitation. Thus the indication in RRC resume message may be blind and not enough to support proper resumption of SCell configuration. The consequence is that, if the INACTIVE UE moves far away from the cell where it is suspended, the configured SCell via RRC resume message may fail to be resumed. However, if the INACTIVE UE has available measurement result for the configured SCell(s), it can be considered, as a solid basis, that the SCell configuration is proper or not. When the UE receives the RRC resume message, it can judge if the configured SCell quality is above certain threshold for successful resuming of the SCell. Otherwise, the UE will release the dedicated SCell configuration and fallback to work on non-CA mode. The failure of SCell resumption can be indicated to the network via RRC resume complete message. In such case, the network may configure CA to the UE only when the UE report available measurement result after entering RRC Connected.

Observation 2: Indication in RRC resume message may be blind and not enough to support proper resumption of SCell configuration.
Proposal 1: The UE restores the SCell configuration as far as SCell measurement is valid when resuming to RRC_CONNECTED.

1.2. DC configuration
1.2.1. Maintaining low layer configuration
One of the motivation for maintaining the SCG configuration in RRC_INACTIVE as described in [4] is:

2. The state and "endpoints" (in case of Dual Connectivity configuration) of the N2 and N3 reference points are not changed by the UE entering CM-CONNECTED with RRC Inactive state. A UE in RRC inactive state is aware of the RAN Notification area. 

According to RAN2 to agreement, UE releases its lower-layer SCG configuration in RRC_INACTIVE, i.e. in RRC_INACTIVE UE will releases low layer configuration of:

· MN-terminated SGC bearer
· MN-terminated split bearer
· SN-terminated SCG bearer
· SN-terminated split bearer
Observation 3: In case of DC, UE releases its lower-layer SCG configuration in RRC_INACTIVE

Similar to discussion on CA topic, maintaining lower-layer SCG configuration in RRC Inactive can give opportunity of resuming DC upon entering RRC Connected, which will bring benefit of signalling overhead reduction and enable delta configuration via RRC resume message. 

Therefore,

Proposal 2: The configuration of the SCG is maintained during suspend to RRC_INACTIVE as part of the Inactive UE AS Context when being suspended for MR-DC.

2.1.1. SCG measurement for resuming
Given UE mobility, the available SCG measurement can also be taken into account to further decide whether the stored SCG configuration can be reconfigured or not. When the UE receives the RRC resume message, it judges the configured SCG cell quality is above certain threshold based on SCG measurement in RRC Inactive, then the SCG configuration can be resumed by the UE successfully. Otherwise, the UE will release the dedicated SCG configuration and fallback to work on non-DC mode. The failure of SCG resumption can be indicated to the network via RRC resume complete message. In such case, the network may configure DC to the UE only when the UE report available SCG cell measurement result after entering RRC Connected.

Therefore,
Proposal 3:  The UE restores the SCG configuration, as far as SCG serving cell measurement is valid, when resuming to RRC_CONNECTED.

3
Conclusion
This contribution discusses remaining issues related to fast recovery. The contribution concludes with the following observation and proposals:
Observation 1: Support of RRC suspend and resume CA establishment was discussed in LTE euCA WI but postponed due time limit.
Observation 2: Indication in RRC resume message may be blind and not enough to support proper resumption of SCell configuration.
Observation 3: In case of DC, UE releases its lower-layer SCG configuration in RRC_INACTIVE

Proposal 1: The UE restores the SCell configuration as far as SCell measurement is valid when resuming to RRC_CONNECTED.

Proposal 2: The configuration of the SCG is maintained during suspend to RRC_INACTIVE as part of the Inactive UE AS Context when being suspended for MR-DC.

Proposal 3:  The UE restores the SCG configuration, as far as SCG serving cell measurement is valid, when resuming to RRC_CONNECTED.
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