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1. Introduction
In the WID for Multi-RAT Dual-Connectivity and Carrier Aggregation enhancements, the objective of Efficient and low latency serving cell configuration/activation/setup also applies to RRC_INACTIVE state for MR-DC cases. RAN2 has some agreements on the SN resume during the RRC resume procedure. 
[bookmark: _GoBack]In this paper, we will further discuss the impacts from RAN3 perspective.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]3. Discussion
In R15 late drop, how to handle MR-DC configuration in INACTIVE was discussed in RAN2 and some agreements were made.
· From UE perspective, the lower-layer SCG configuration will be released upon initiating RRC resume for RRC_INACTIVE, and the SCG bearer should be configured to MCG bearer before UE is released to RRC_INACTIVE state.
· From network perspective, the MN can suspend the SN when the MN releases the UE to RRC_INACITIVE state; and then the MN can resume the SN after UE enters to the RRC_INACTIVE.

The RRCResume message does not include the cellGroupConfig of secondary cell group, therefore during RRC resume procedure, SCG lower layer cannot be resumed. In this case, the earliest moment that the network can resume SCG for data transmission is at the first RRCReconfiguration for bearer type change from MCG bearer to SCG bearer. The UE could not be configured with SCG resource earlier even though the SN was suspended but not released.
In R15, RAN3 has agreed the activity notification function to enable MR-DC with 5GC with RRC_INACTIVE operation (as shown in the Annex) in the case where the UE comes back to the same SN and MN as before. According to the description, the network will release the SCG configuration before it sends the UE to RRC_INACTIVE and configure the SCG resource only after RRC Resume procedure. In the 38.423, RAN3 introduced one new IE Lower Layer presence status change in the S-NODE MODIFICATION RQUEST message.
This IE is used to indicate that lower layer resources’ presence status shall be changed. If the presence status is set to "release lower layers", SDAP entities, PDCP entities, Xn-U bearer resources, NG-U bearer resources and UE context information shall be kept.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Lower Layer presence status change
	M
	
	ENUMERATED (release lower layers, re-establish lower layers, ...)
	"re-establish lower layers" is only set after "release lower layers" has been indicated.



Observation 1: In R15, the MN will inform the SN to release the SCG configuration before sending the UE to RRC_INACTIVE. And the MN can only configure SCG cellGroupConfig within the RRCReconfiguration message after RRC resume procedure.
In R16, RAN2 think that it is possible for the network not to rely on measurement results to determine which SN to be configured for a UE. In the RAN2#107 meeting, RAN2 has the following agreements:
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).

In R15, TS 37.340 captures the procedures of the activity notification in MR-DC with 5GC with RRC_INACTIVE. In the following, we will analyse the impacts on RAN3 based on the above agreements of RAN2. At that time, RAN3 only considers the case where the UE comes back to the same SN and MN as before. In this contribution, we also consider other mobility cases.
Case 1: RRC Resume towards the old MN when the Activity Notification in MR-DC with 5GC with RRC_Inactive is supported.
According to the above agreements of RAN2, in R16 the UE will maintain the SCG configuration upon the initiation of the resume procedure and the RRCResume message contains an indication to restore the SCG. Therefore in our understanding, the network will not release the SCG configuration before sending UE to RRC_INACTIVE.
When the UE is RRC_INACTIVE, the SN cannot send the data to the UE. Therefore the SNs need to know whether the UE is in RRC_INACTIVE state. The MN should request the SN to suspend the lower layers before sending the UE to RRC_INACTIVE. When the MN receives the RRCResume Request message from the UE, the MN has to inform the SN to resume the data transfer if the MN wants to configure the UE to use the same SN. Also the SN may change the SCG configuration, therefore the SN may send the SN RRCReconfiguration message to the UE via the MN. When the MN receives the RRCResume Request message from the UE, the MN can trigger the SN change procedure initiated by the MN if the MN needs to configure the UE to use different SN.
Proposal 1: In R16, the MN does not have to request the SN to release lower layers before sending the UE to RRC_INACTIVE, instead the MN should be able to request the SN to suspend the lower layers before sending the UE to RRC_INACTIVE.
Proposal 2: When the MN and SN are not changed, the MN needs to request the SN to resume the lower layers before sending the UE from RRC_INACTIVE to RRC_CONNECTED if the SN is not changed.
Proposal 3: When the SN is changed without MN change, the MN uses the SN change procedure initiated by the MN if the MN wants to change the SN after receiving the RRCResumeRequest message from UE.

According the agreement of RAN2, the MN can contain the SCG configuration in the RRCResume message and the UE will include the scg-Response in the RRCResumeComplete message.The procedure is shown in Figure 1 and Figure 2 .




[bookmark: _Ref20045874]Figure 1 RRC Resume towards the old MN without SN change when Support of Activity Notification in MR-DC with 5GC with RRC_Inactive



[bookmark: _Ref20046711]Figure 2 RRC Resume towards the old MN with SN change when Support of Activity Notification in MR-DC with 5GC with RRC_Inactive

Case 2: RRC Resume towards one new MN for data transfer when Support of Activity Notification in MR-DC with 5GC with RRC_Inactive

In R15, the RRC_INACTIVE UE can access in one gNB other than the last serving gNB. In R16, the RRCResume message can include the SCG configuration. Therefore we think it is natural to support the inter-Master Node handover with/without SN change for the MR-DC UE in RRC_INACTIVE in R16.
Proposal 4: Support the inter-Master Node handover with/without SN change for the MR-DC UE in RRC_INACTIVE. 
In the inter-Master Node handover with/without SN change of RRC_CONNECTED UE, the source MN includes the source SN UE XnAP ID, SN ID and the UE context in the source SN in the Handover Request message. If the target MN decides to keep the source SN, the target MN sends the SN Addition Request to the SN by including the SN UE XnAP ID as a reference to the UE context in the SN that was established by the source MN. The target MN indicates to the source MN that the UE context in the SN is kept if the target MN and the SN decided to keep the UE context in the SN. In the SN release request message, the source MN indicates to the (source) SN that the UE context in SN is kept, if it receives the indication from the target MN.
For the inter-Master Node handover with/without SN change for the MR-DC UE in RRC_INACTIVE, the target MN will retrieve UE context from the old MN. According the TS 38.423, the retrieved UE context contains the HandoverPreparationInformation message of 38.331 or HandoverPreparationInformation message of 36.331. These two messages cover both the MN and SN configuration. Therefore the target MN is able to know that the UE was configured with DC operation and also the old SN information. In order to inform the SN to keep the UE context, the target MN needs to get the source SN UE XnAP ID, SN ID in the SN from the source MN. 
Proposal 5: For the inter-Master Node handover with/without SN change for the MR-DC UE in RRC_INACTIVE, the source MN includes the source SN UE XnAP ID, SN ID in the SN in the RETRIEVE UE CONTEXT RESPONSE message.
For the inter-Master Node handover with/without SN change when UE is RRC_INACTIVE, only after getting the UE context, the target MN knows whether the source MN has configure the SN for the UE and which SN is configured for the UE. Therefore when receiving the RETRIEVE UE CONTEXT REQUEST message from the target MN, the source MN does not know whether the target MN wants to keep the source SN or not. The target MN should send one message to the source MN to indicate keeping the UE context in the source SN after receiving the RETRIEVE UE CONTEXT RESPONSE message.
In R15, for the retrieval of a UE context, the Xn-U Address Indication procedure is used to provide forwarding addresses from the new NG-RAN node to the old NG-RAN node for all PDU session resources successfully established at the new NG-RAN node for which forwarding was requested. We think the target MN also can use this procedure to provide forwarding addresses to the source MN. Therefore the target MN will add one indication in this message to indicate keeping the source SN. After that, the procedure is same to the Inter-Master Node handover without SN change in RRC_CONNECTED.
Proposal 6: For the inter-Master Node handover with/without SN change for the MR-DC UE in RRC_INACTIVE, the target MN informs the source MN to keep the source SN by using the Xn-U Address Indication message.
The procedure is shown in Figure 3


[bookmark: _Ref20049990]Figure 3  RRC Resume towards one new MN with/without SN change when Support of Activity Notification in MR-DC with 5GC with RRC_Inactive
In the email discussion of RAN2[107bis#44], some companies think the agreements of RAN2 only include the case in  RRC_INACTIVE but not the case in the suspended RRC connection. Therefore we think RAN3 only needs to discuss the case in RRC_INACTIVE.  
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]Proposal 7: The above agreements only apply to the case in RRC_INACTIVE. The case in the suspended RRC connection needs to wait for the progress in RAN2.
4. Conclusion
In this contribution, we discussed the impacts of efficient serving cell configuration in RRC_INACTIVE for MR-DC on RAN3. We have the following proposals:
[bookmark: _Toc423020280]Observation 1: In R15, the MN will inform the SN to release the SCG configuration before sending the UE to RRC_INACTIVE. And the MN can only configure SCG cellGroupConfig within the RRCReconfiguration message after RRC resume procedure.
Proposal 1: In R16, the MN does not have to request the SN to release lower layers before sending the UE to RRC_INACTIVE. Instead, the MN should be able to request the SN to suspend the lower layers before sending the UE to RRC_INACTIVE.
Proposal 2: When the MN and SN are not changed, the MN needs to request the SN to resume the lower layers before sending the UE from RRC_INACTIVE to RRC_CONNECTED if the SN is not changed.
Proposal 3: When the SN is changed without MN change, the MN uses the SN change procedure initiated by the MN if the MN wants to change the SN after receiving the RRCResumeRequest message from UE.
Proposal 4: Support the inter-Master Node handover with/without SN change for the MR-DC UE in RRC_INACTIVE.
Proposal 5: For the inter-Master Node handover with/without SN change for the MR-DC UE in RRC_INACTIVE, the source MN includes the source SN UE XnAP ID, SN ID in the SN in the RETRIEVE UE CONTEXT RESPONSE message.
Proposal 6: For the inter-Master Node handover with/without SN change for the MR-DC UE in RRC_INACTIVE, the target MN informs the source MN to keep the source SN by using the Xn-U Address Indication message.
Proposal 7: The above agreements only apply to the case in RRC_INACTIVE. The case in the suspended RRC connection needs to wait for the progress in RAN2.
The corresponding TP for stage-2 and stage-3 are provided in [1][2].
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6. Annex – Activity Notification in 37.340
[bookmark: _Toc12630300]10.12	Activity Notification
[bookmark: _Toc12630302]10.12.2	MR-DC with 5GC
-----------------skip the uncorrelated part-----------------
MR-DC with 5GC with RRC_INACTIVE
The Activity Notification function may be used to enable MR-DC with 5GC with RRC_INACTIVE operation. The MN node may decide, after inactivity is reported from the SN and also MN resources show no activity, to send the UE to RRC_INACTIVE. Resumption to RRC_CONNECTED may take place after activity is reported from the SN for SN terminated bearers.


Figure 10.12.2-2: Support of Activity Notification in MR-DC with 5GC with RRC_Inactive
Figure 10.12.2-2 shows how Activity Notification function interacts with NG-RAN functions for RRC_INACTIVE and SN Modification procedures in order to keep the higher layer MR-DC configuration established for UEs in RRC_INACTIVE, including NG and Xn interface C-plane, U-plane and bearer contexts established while lower layer MCG and SCG resources are released. When the UE transits successfully back to RRC_CONNECTED, lower layer MCG and SCG resources are established afterwards by means of RRC Connection Reconfiguration.
Editors Note: RRC related details are FFS.
Editors Note: Figure 10.12.2-2 depicts the case where the UE when coming back to RRC_CONNECTED consumes radio resources from the same SN and MN as before it was sent to RRC_INACTIVE. Whether further scenarios need to be depicted needs further discussions.
1.	The SN notifies the MN about user data inactivity for SN terminated bearers.
2.	The MN decides to send the UE to RRC_INACTIVE.
3/4.	The MN triggers the MN initiated SN Modification procedure, requesting the SN to release lower layers.
5.	The UE is sent to RRC_INACTIVE.
6-8.	After a period of inactivity, upon activity notification from the SN, the UE returns to RRC_CONNECTED.
9/10.	The MN triggers the MN initiated SN Modification procedure to re-establish lower layers. The SN provides configuration data within an SN RRC configuration message.
11-14.	The RRCConnectionReconfiguration procedure commences.
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