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1 Introduction
[bookmark: OLE_LINK77]The suspend state was introduced in LTE and the INACTIVE state is being introduced in NR to mitigate the signaling overhead when UE has frequent small data transmission. In this contribution, we discuss how to handle the SN connectivity when UE is in suspend/INACTIVE state, and provided our proposals.
2 Discussion
[bookmark: OLE_LINK24][bookmark: OLE_LINK25][bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK29]Suspend/INACTIVE state in MR-DC operation
[bookmark: OLE_LINK76]In NR, the INACTIVE state is being introduced and has similar characteristic with suspend state in LTE, in which UE AS context (including the current RRC configuration, the current security context, the PDCP state including ROHC state, C-RNTI used in the source PCell, the cellI dentity and the physical cell identity of the source PCell;) is store in UE and RAN node and UE can resume to RRC_CONNECTIED state when there is data to be transmitted using the stored AS context. If the new RAN node other than the last serving RAN node receives the resume request from the UE, the new RAN node will fetch UE AS context from the last serving RAN node and resume the RRC connection for the UE.
[bookmark: OLE_LINK84][bookmark: OLE_LINK83][bookmark: OLE_LINK85]When MR-DC is configured for a UE, the UE has a single RRC state machine based on the master node RAT. If there is any data to be transmitted via any bearer type (including MCG bearer type, split bearer type, SCG bearer type) is still data to be transmitted, UE shouldn’t transit to suspended/INACTIVE state. Only when no data from any bearer type is transmitted, UE can transit to suspend/INACTIVE state.
Proposal 1		When MR-DC is configured for a UE, UE can transit to suspend/INACTIVE state only when no data from any bearer type (including MCG bearer type, split bearer type, SCG bearer type) is to be transmitted.
SN connectivity handling in suspend/INACTIVE state
[bookmark: OLE_LINK82]Generally, there are two ways to handle the SN connectivity: release SN connectivity or keeping SN connectivity in suspend/INACTIVE state.
[bookmark: OLE_LINK71][bookmark: OLE_LINK72]If a UE in high-speed mobility is taken into account, the UE may have already moved across multiple SNs or MNs when the UE requests resuming the connectivity. When the new MN fetches the UE AS context from the last serving MN and resume the connection for the UE, the old SN is already invalid due to be far away from the UE and the new MN. In this scenario, it doesn’t make sense to always keep the SN configuration, and oppositely, UE and MN/SN may need to store SN configuration for a long time. Besides, the key for SCG and C-RNTI allocated by SN is always occupied by the UE, which waste the SN resource. In this scenario, it is beneficial to release the SN connectivity when UE is in suspend/INACTIVEed state.
[bookmark: OLE_LINK78]Observation 1		If UE is high-speed mobility, it doesn’t make sense to keep the SN configuration in suspend/INACTIVE state, and the resource allocated by the SN is long-term occupied by the UE.
If a UE in suspend/INACTIVE state is static or low mobility, the MN and the SN may not change when UE resumes RRC connection to RRC_CONNECTED state and perform data transmission. If SN connectivity is kept and suspended when UE is in suspend/INACTIVE state, the SN configuration can also be resumed along with the MN configuration, and the MN doesn’t need to perform additional SN addition procedure after the resume procedure is complete. This alternative saves the signaling overhead and decrease the latency of SN configuration becomes effective. 
[bookmark: OLE_LINK79]Observation 2		If UE is static or low-speed mobility, keeping/resuming SN connectivity in suspend/INACTIVE state can save signalling overhead and make SN configuration effective immediately when UE resumes RRC connection.
If UE has only a small amount of data to be transmitted after resuming to CONENCTED state, it has little benefits to resume the SN connectivity.
Observation 3		The benefits of keeping/resuming SN connectivity for a UE in suspend/INACTIVE state is uncertain and depends on the UE mobility speed and the amount of data to be transmitted.
In order to support keeping SN connectivity in suspend/INACTIVE state well, some issues and enhancement need to be taken into account. We list some examples to be discussed.
Issue 1: Whether and how does SN know UE has already transited to suspend/INACTIVE state?
If the SN connectivity is suspended, SN shouldn’t expect any uplink data from the UE on the SCG or the split bearer. And, if there is downlink data arriving on the SCG bearer, SN should not expect UE to be able to receive the data directly
Issue 2: What should SN do if receiving the downlink data on SCG bearer?
SN should be able to trigger UE to resume SN connectivity for receiving the downlink data. When there is downlink data on the SCG bearer needs to be transmitted to the UE, SN shouldn’t transmit the data directly to the UE, but ty to request the UE to resume the connectivity. 
Therefore, in order to support keeping SN connectivity in suspend/INACTIVE state, the potential issues need to be further investigated and evaluation.
Observation 4		There are some potential issues to be further investigated and evaluated to support keeping/resuming SN connectivity in suspend/INACTIVE state.
Considering the uncertain benefits and the potential work of keeping/resuming SN connectivity in suspend/IANCTIVE state, it is proposed to release SN connectivity when UE transits to suspend/IANCTIVE state.
[bookmark: OLE_LINK80][bookmark: OLE_LINK81]Proposal 2		It is proposed to release SN connectivity when UE transits to suspend/IANCTIVE state.	
Conclusion
In this contribution, we discuss how to handle the SN connectivity when UE is in suspend state, and provided our proposals.
Observation 1		If UE is high-speed mobility, it doesn’t make sense to keep the SN configuration in suspend/INACTIVE state, and the resource allocated by the SN is long-term occupied by the UE.
Observation 2		If UE is static or low-speed mobility, keeping/resuming SN connectivity in suspend/INACTIVE state can save signalling overhead and make SN configuration effective immediately when UE resumes RRC connection.
Observation 3		The benefits of keeping/resuming SN connectivity for a UE in suspend/INACTIVE state is uncertain and depends on the UE mobility speed and the amount of data to be transmitted.
Observation 4		There are some potential issues to be further investigated and evaluated to support keeping/resuming SN connectivity in suspend/INACTIVE state.

Proposal 1		When MR-DC is configured for a UE, UE can transit to suspend/INACTIVE state only when no data from any bearer type (including MCG bearer type, split bearer type, SCG bearer type) is to be transmitted.
Proposal 2		It is proposed to release SN connectivity when UE transits to suspend/IANCTIVE state.	
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