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1 Introduction
Previously, in RAN2#99 meeting, RAN2 discuss how suspend and resume for INACTIVE in NR DC. Among two approaches of 1) release DC configuration and 2) suspend DC configuration. And then RAN2 has made the following agreements [1]: 
	Agreements:
 For MR-DC and NR-DC we will not support that the UE can resume the DC configuration after the UE returns from suspended/inactive in Rel-15.



In RAN2#99bis meeting, SA2 requests to RAN2 in LS (S2-176158) [2].
	SA2 prefers that dual connectivity configuration is maintained while the UE is in RRC inactive in order to potentially avoid unnecessary signalling between the RAN and CN, and within the CN, whenever the UE moves between RRC connected and RRC inactive states. 
In this respect it is ideal if the UE resumes the RRC connection in the Master RAN node, and if based on RAN conditions the Secondary RAN node configuration remains valid, the Secondary RAN node configuration is expected to be resumed too.
SA2 requests RAN2 and RAN3 to study and provide specification for the signalling between the Secondary RAN node and Master RAN node if dual connectivity has been established for the UE for which there is at least one N3 tunnel termination to the Secondary RAN node for at least one 5G QoS Flow. 



Then RAN2 replied to SA2 in R2-1712063 [3] as below.
	RAN2 thanks SA2 for the LS on coexistence between RRC inactive and dual connectivity (S2-176158).
RAN2 had discussed this in RAN2#99 and agreed not to maintain the dual connectivity configuration when UE returns from suspended/inactive in Rel-15. RAN2 is still discussing what this implies in terms of SDAP/PDCP configurations in the SCG.



However, the meaning of “not to maintain the dual connectivity configuration when UE returns from suspended/inactive” isn’t crystal clear yet. In this contribution, we discuss when and how SN (SCG bearer) can be released ‘not to support resumption of DC configuration’.
2 Discussion
Upon transition to the INACTIVE state it is possible to consider several UE re-configuration scenarios as exemplified in Figure 1. 
a) Release RLC/MAC/PHY configuration but keep SDAP/PDCP configurations of SN as in Figure 1(a): When a UE is reconfigured to the INACTIVE state, the SDAP/PDCP configuration of SN (SCG bearer) is maintained, and the both of MN and SN are connected to CN.
b) Release full configuration of SN as shown in Figure 1(b): Before suspension, the bearer on SN removed to MN using bearer type change changing or just release, i.e. the DC configuration including SDAP/PDCP configuration is released upon transition to INACTIVE. And thus, the MN remains connected to CN, but SN is idle from the CN aspect.
	

	


	(a) Release RLC/MAC/PHY layer but keeping SDAP/PDCP configurations of SN
	(b) Release full configuration of SN


Figure 1: Example of two options (a) keep SN SDAP/PDCP configuration or (b) release full SN configuration.
Table 1. Comparison of required Xn/CN signal for the two options.
	Options
	(a) Keep SN SDAP/PDCP configuration
	[bookmark: OLE_LINK1](b) Release full SN configuration

	
	
	(b-1) Bearer type change from SN PDCP to MN PDCP before suspension or release SN bearers
	(b-2) Bearer type change from MCG split bearers in SN to MCG before suspension

	Required signalling 
for suspension
	Xn
	Not required: marginal Xn signalling is needed to suspend SN.
	Not required: marginal Xn signalling is needed to suspend SN.  
	Not required: marginal Xn signalling is needed to suspend SN.

	
	CN
	Not required: the context related SN is saved as UE context. (SDAP/PDCP configuration is saved but PHY channel is released when suspension)
	Required: the SN bearer need to be released or change to MN bearer before suspension and it causes CN signalling.
	Not required: Changing MCG split bearer in SN to MCG bearer doesn’t require CN signalling

	Required signalling 
For DC (SN) configuration after resumption
	Xn
	Not required:  MN needs to add SN but no SN capability negotiation though Xn. (reuse saved SN context)
	Required: MN needs to add SN and also SN capability negotiation though Xn.
	Required: MN needs to add SN and also SN capability negotiation though Xn.

	
	CN
	Not required: no CN signalling is needed to configure SN at least for the saved bearers.
	Required: when the SN bearer is released or changed bearer type, CN signalling is needed for PDU session reestablishment.
	Not required: no CN signalling is needed to reconfigure MCG bearer to MCG split bearer of SN.



As compared in Table 1, the option (b) “Release full configuration” assumes that before transition to the INACTIVE state the SN bearers need to be released or changed to MN bearers. Furthermore, after resumption, SN bearers need to be configured again for dual connection which requires corresponding CN signalling 
· The option (b) can increase CN signalling as the UP bearers towards the SN needs to be released or changed to MN bearer in every suspension [4]. 
· When RRC resumption, new arrived traffic requires configuring new PDU session reestablishment and corresponding CN signalling and thus it can cause longer latency than option (a).
[bookmark: _GoBack]Note that, if SN has only MCG split bearers and changes to MCG bearer before suspension, it doesn’t require CN signalling. However, for all other cases, with bearer type change from SN PDCP to MN PDCP or release SN bearers, require CN signalling [5].
Observation 1a: If SN context (including SDAP/PDCP configuration) is released upon transition to INACTIVE, it can lead to increased CN signalling and latency due to release or change of the bearer type to MN.
Observation 1b: To avoid unnecessary signalling between the RAN and CN, the SN context at least SDAP/PDCP configuration could be saved upon transition to INACTIVE.  
On the contrary to option (b), the SN context including SN bearer is maintained upon suspension to INACTIVE for the option (a) “Keep SDAP/PDCP configuration“. It can save CN signalling for SN bearer reconfiguration by keeping SN context in suspension and can reduce the latency from the PDU session reestablishment and corresponding CN signalling.
However, because in option (a) the DRBs in SN are not released but suspended, the connection between SGW/UPF and SN is maintained. Therefore, the new RAN features including RAN-based paging from SN, mobility support, UE context format and resumption procedures are needed
· RAN-based paging initiated from SN: if there are DL packets arriving for these DRBs towards the SN, then INACTIVE UE shall be paged. This would require SN also maintaining the UE context and then SN needs to indicate the MN to page the UE.
· Mobility support by RLAU: if UE moves out of RAN Notification Area (RNA), RAN3 need to support new RLAU procedures for mobility support.
· UE context saving and retrieve: the UE context with both of MN and SN needs to be saved and UE context retrieve procedures between MN and SN is also needed.
[bookmark: OLE_LINK3]Observation 2: To maintain SN SDAP/PDCP configuration in INACTIVE, new RAN features are needed such as RAN-based paging from SN, Mobility support by RLAU, UE context with DC and UE context retrieve procedures. 
Even though one could argue that all the aforementioned RAN enhancements to keep the SN context are fully constrained in RAN3 and are not visible to UE, it anyway requires non-trivial amount of standardization efforts. Nevertheless, it could be premature to exclude immediately a possibility to keep the SN context, especially accounting for the fact that it is completely transparent to the UE. Based on these considerations we propose that it could be up to the network deployment and implementation to choose which option to follow. If the network deployment and implementation does not allow for keeping the SN context upon transition to INACTIVE, the network will command UE to change/release the corresponding bearers. If RAN3 related enhancements become available and are supported by the network, the latter can always ask a UE to keep the current bearer configuration. 
Finally, it is also worth noting that suspension of the SN bearers upon transition to INACTIVE is feasible only if the SN node supports the INACTIVE state. In other words, it is not possible to keep SN bearers in option 3 because both MN and SN are connected to the EPC core that does not support a concept of the INACTIVE state. On the contrary to it, suspension of the SN bearers should be feasible in option 2 (NR-NR DC). Option 4 and option 7 need further discussions because even though both the MN and SN are connected to 5GC, final design of the INACTIVE state for LTE connected to 5GC is not clear yet.
Proposal 1: Both options of keeping SN SDAP/PDCP configuration and release full SN configuration should be supported for the future flexibility (to account further decision in RAN3). 
Proposal 2: It is up to the network implementation whether to re-configure SCG or MCG split bearers or to keep them.
3 Conclusion
RAN2 is requested to discuss and if possible agree on the following proposal for suspension and resumption in MR dual connectivity:
Proposal 1: Both options of keeping SN SDAP/PDCP configuration and release full SN configuration should be supported for the future flexibility (to account further decision in RAN3). 
Proposal 2: It is up to the network implementation whether to re-configure SCG or MCG split bearers or to keep them.
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