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1. Introduction
In this contribution, considerations on when and how SCG configuration is reconfigured and resumed for various scenarios are provided for RRC_INACTIVE in MR-DC.
During email discussion 103#50, majority companies suggest to maintain SCG configuration when UE is suspended and when UE initiate resume procedure. Meanwhile, regarding when and how SCG configuration is resumed, there are different alternatives. In this contribution, we provide our views on these alternatives.
2. Discussion
Maintaining SCG configuration when UE is suspended/initiating resume procedure is beneficial from signaling overhead perspective. If SCG configuration is released implicitly, a full reconfiguration for SCG is needed to resume the SCG. Since most lower-layer configuration will not change totally from cell to cell, full reconfiguration of SCG lower-layer costs unnecessary signaling overhead. Further, to reconfigure SCG bearers to MCG bearers before suspend is also not efficient due to additional signaling required to reconfigure SCG bearers to MCG bearers before suspend and from MCG bearer to SCG bearer on resumption.
Observation: Maintaining SCG configuration when UE moves to RRC_INACTIVE and when the UE initiates resume procedure is beneficial in reducing signaling overhead.

Different operations can be applied to meet different resume scenarios: 
Case 1: UE initiate resume procedure due to RAN Notification Area Update (RNAU)
If the resume procedure is initiated due to either periodic RNAU or due to RNAU because of mobility, UE is likely to be moved back to RRC inactive state by RRC release message via msg4. In this case, if UE has stored SCG configuration, it is unnecessary to reconfigure or resume the SCG. On reception of release message via msg4, UE should act in the same way as receiving a normal RRC release with suspend indication, i.e. store MCG and SCG configuration and move to RRC inactive.

Case 2: UE initiates resume procedure due to UL data arrival
If UE initiate resume due to UL data arrival, the UL data can come from DRB mapped on either MCG bearer or SCG bearer or both. In current RRC resume request specification, there is no indicator for network to distinguish which DRB the UL data is mapped on. Thus, it is possible for network side to reconfigure all DRBs to be MCG bearer via msg4 or reconfigure and resume SCG via message 4 blindly if it thinks feasible. Note that this still needs a mechanism to indicate to the Master node that there is data over the suspended SCG bearers. This is discussed further in the sections below. 

Case 3: UE initiates resume procedure due to DL data arrival
If UE initiates resume procedure due to DL data arrival, i.e. being RAN paged, network knows the DRB on which the DL data is mapped. If the DRB is mapped on SCG bearer according to stored UE context, network side can chose either to reconfigure SCG via msg4 if feasible, or to reconfigure the DRB to MCG bearer.
If the DRB is mapped on MCG according to stored UE context, network side can delay the reconfiguration of SCG, i.e. reconfigure SCG when necessary to avoid unnecessary UE power consumption used to sync to PSCell, and avoid unnecessary SCG failure due to potential improper blind reconfiguration. Thus, it is preferred to support suspended SCG on reception of resume message in this case.

Case 4: UE initiates resume procedure due to TAU
If the resume is due to TAU, UE will be moved to RRC connected state to finish the procedure. It seems unnecessary to resume SCG because it is likely that there will no data transmission before the TAU procedure is finished. On the other hand, to maintain SCG in this case is still beneficial for future reconfiguration when needed. Further, in this case it is also beneficial to keep the SCG in suspended state.

If SCG is to be reconfigured and resumed, we think it should be possible to do this both using resume message or after resume message (using a subsequent reconfiguration). If UE initiates resume procedure from the cell from which it is suspended, or the network can determine that the blind reconfiguration is feasible, reconfiguration and resume SCG on resume message is reasonable. Otherwise, network can wait for measurement report after resume message and reconfigure&resume SCG via reconfiguration message. Based on the above analysis, in some cases, delaying SCG reconfiguration is beneficial not only from signaling overhead perspective but also to reduce UE power consumption and avoidance of SCG failure due to improper blind reconfiguration. 
Proposal 1: Support both reconfiguration and resume SCG on resume message and after resume message.

In the cases that it is unnecessary to resume SCG, i.e. resume for RNAU, TAU and data transmission only via MCG bearers, network should be able to keep the SCG bearers in suspended state and at the same time SCG configuration can still be maintained for later or future delta reconfiguration.
Proposal 2: Support the network signaling to maintain SCG configuration on reception of msg4 but keep the SCG bearers suspended.

When there is UL data while SCG bearers are suspended, an indication is needed to be sent to the master node to enable it to either reconfigure the SCG bearers to be MCG bearers or to resume the SCG bearers. In this case one option is to use the SCG failure procedure to handle this situation, i.e. UE reports the UL data arrival via SCG failure report if the corresponding DRB is in suspended state. 
Proposal 3: SCG failure is triggered to report UL data arrival when SCG is suspended.

One issue with resuming the SCG bearers is the availability of fresh measurements on the SCG leg at the master node. In order to enable this, the MeNB can configure measurements on the SCG frequency(s) and these measurement objects can be enabled or removed by the MeNB using the existing procedures. Thus no new mechanisms are needed to obtain the measurements for suspended SCG leg at the master node. 
Proposal 4: Master node may continue to configure and obtain the measurements for the suspended SCG frequencies to enable it to make decisions regarding when and if to resume SCG bearers etc.

In summary, based on the cases above, network can have the following flexibility to meet different scenarios:
Table 1.1 summary
	Actions
	Scenarios
	Impact on specification

	Reconfigure part or all SCG bearer to MCG bearer via resume message
	DL data arrival for SCG bearers
UL data arrival
And blind reconfiguration is improper
	Already supported.

	Reconfigure SCG via resume message 
	DL/UL data arrival for SCG bearers,
And blind reconfiguration is feasible
	Already supported, either full or delta reconfiguration

	Reconfigure SCG after resume message
	Blind reconfiguration is not appropriate, or unnecessary to reconfigure SCG via resume message 
	Already supported.

	Suspend SCG and maintain SCG configuration
	TAU, RNAU,
Data transmission via MCG bearers only
	In resume msg, indicate UE to suspend SCG and maintain SCG configuration  


	Indicate UL data arrival on suspended SCG bearer
	UL data over suspended SCG bearer
	Provide an additional trigger for sending SCG failure indication



3. Conclusion
Observation: Maintaining SCG configuration when UE moves to RRC_INACTIVE and when the UE initiates resume procedure is beneficial in reducing signaling overhead.
Proposal 1: Support both reconfiguration and resume SCG on resume message and after resume message.
Proposal 2: Support the network signaling to maintain SCG configuration on reception of msg4 but keep the SCG bearers suspended.
Proposal 3: SCG failure is triggered to report UL data arrival when SCG is suspended.
Proposal 4: Master node may continue to configure and obtain the measurements for the suspended SCG frequencies to enable it to make decisions regarding when and if to resume SCG bearers etc.

In summary, network can have flexibility to meet different scenarios as summarized in follow table
	operation
	Scenarios
	Impact on specification

	Reconfigure part or all SCG bearer to MCG bearer via resume message
	DL data arrival for SCG bearers or UL data arrival, and blind reconfiguration is improper
	Already supported.

	Reconfigure SCG via resume message 
	DL/UL data arrival for SCG bearers, and blind reconfiguration is feasible
	Already supported, either full or delta reconfiguration

	Reconfigure SCG after resume message
	Blind reconfiguration is not appropriate, or unnecessary to reconfigure SCG via resume message 
	Already supported.

	Suspend SCG and maintain SCG configuration
	TAU, RNAU,or data transmission via MCG bearers only
	In resume message, indicate UE to suspend SCG and maintain SCG configuration  


	Indicate UL data arrival on suspended SCG bearer
	UL data over suspended SCG bearer
	Provide an additional trigger for sending SCG failure indication
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