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Introduction
In RAN2#97bis agreement has been made as following:
Agreement
1	For mobility scenarios in LTE-NR tight interworking that involve only a change of the SCG (i.e. no PCell handover and hence no K-eNB change), S-KeNB key refresh is not required if the PDCP anchor point of the SN is not changed.
Another agreement about PDCP recovery has been made in RAN2 #99bis meeting:
Agreements
1	Handling 2 is supported (RA access, MAC reset, RLC re-established, PDCP recovery (for AM DRB), No security key change) are allowed in the specification for PSCell change. Trigger conditions for PDCP recovery will be captured in RRC spec. If PDCP is in master node then MN is involved
That is UE can perform PDCP recovery if the security key hasn’t been refreshed when PSCell changes. For NE-DC, NR PDCP will be used for all RBs which is different with EN-DC, this contribution will discuss whether the PDCP recovery can be extend to PCell change procedure for NE-DC.
Discussion
PDCP recovery for NR SA
In SA scenario, the NW can inform UE to perform PDCP recovery explicitly by signaling. As PDCP recovery indication is explicitly indicated in RadioBearerConfig, hence the PDCP recovery can be extended to the NR PDCP.
Observation 1: Radio bearers configured with NR PDCP can support PDCP recovery.
For SA gNB, each MCG terminated DRB supports NR security with NR PDCP. As in EN-DC, the S-KgNB key refresh is not required if the PDCP anchor point of the SN is not changed, same principle can also used for SA gNB, when the PDCP anchor point of the SA gNB is not changed, the KgNB refresh is not required either.
Observation 2: The KgNB refresh is not required if the PDCP anchor point of the SA gNB is not changed.
In EN-DC, as LTE PDCP can be configured for SRB or other MCG terminated DRBs, so PDCP recovery can’t be supported in EN-DC when the PCell changes even though the key is not need to be refreshed. But for SA gNB, considering each RB is configured with NR PDCP, the introduction of PDCP recovery for PCell changes without key change is feasible. For SA gNB, PDCP recovery for AM DRB can be allowed, when the PCell change without key change. 
Observation 3: PDCP recovery (for AM DRB) is allowed, when the PCell changes without key change for SA gNB.
PDCP recovery indication to SN in NE-DC
In EN-DC, when intra-MN handover is performed, the MN should inform UE to initiate random access to new PCell with key change, and meanwhile, the UE also need to perform reconfiguration with sync to SCG as the S-KgNB is also refreshed even though the SCG hasn’t been changed. That is the intra-MN handover will lead in an interrupt for DRB transmission, even though the PDCP anchor of each DRB hasn’t been changed.
In NE-DC, NR PDCP will be used for MN and SN. As discussion above, NE-DC can support PDCP recovery when the PCell change without key refreshes. And when the PDCP anchor of the MN is not changed, the MN can decide to keep the key without refresh. So there is a case that the MN needn’t to refresh key upon PCell change, if the PCell change is performed in intra-MN. The PDCP anchor point of the MN is not changed, the MN can perform PDCP recovery instead of perform PDCP re-establishment with key refresh, and avoid data transmission interrupt. Due to the key is not refreshed, the SCG needn’t to perform PDCP re-establishment with key refresh either. In order to inform SCG to perform reconfiguration with sync with PDCP recovery, a PDCP data recovery indication should be sent to SN from MN. As this improvement on the intra-MN handover procedure with keeping SCG can reduce the interruption of the data transmission for SN too, PDCP data recovery indication should be introduced in the inter-node message.
Proposal 1: When the PCell changes without key change and with keeping the SCG configuration, a PDCP data recovery indication can be sent from MN to SN.
Conclusion
In this contribution, we propose:
Observation 1: Radio bearers configured with NR PDCP can support PDCP recovery.
Observation 2: The KgNB refresh is not required if the PDCP anchor point of the SA gNB is not changed.
Observation 3: PDCP recovery (for AM DRB) is allowed, when the PCell changes without key change for SA gNB.
Proposal 1: When the PCell changes without key change and with keeping the SCG configuration, a PDCP data recovery indication can be sent from MN to SN.
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[bookmark: _Toc510393444]10.3.2	MR-DC with 5GC
Editor’s note: MR-DC with the 5GC is not complete and is targeted for completion in June 2018.
The SN Modification procedure may be initiated either by the MN or by the SN and be used to modify, establish or release PDU session/QoS Flow contexts, to transfer PDU session/QoS Flow contexts to and from the SN or to modify other properties of the UE context within the same SN. It may also be used to transfer an NR RRC message from the SN to the UE via the MN and the response from the UE via MN to the SN (e.g. when SRB3 is not used).
The SN modification procedure does not necessarily need to involve signalling towards the UE.
MN initiated SN Modification


Figure 10.3.2-1: SN Modification procedure - MN initiated
The MN uses the procedure to initiate configuration changes of the SCG within the same SN, including addition, modification or release PDU session/QoS Flows mapped onto SN terminated bearer(s) and MN terminated bearers with an SCG RLC bearer. The MN uses the procedure to query the current SCG configuration, e.g. when delta configuration is applied in a MN initiated SN change. MN may not use the procedure to initiate the addition, modification or release of SCG Scells. The SN may reject the request, except if it concerns the release of PDU session/QoS flow. Figure 10.3.2-1 shows an example signalling flow for a MN initiated SN Modification procedure.
1.	The MN sends the SN Modification Request message, which may contain PDU session/QoS Flow context related or other UE context related information, data forwarding address information (if applicable), PDU session level Network Slice info and the requested SCG configuration information, including the UE capabilities coordination result to be used as basis for the reconfiguration by the SN. For NE-DC, in case the SN is needed to perform PDCP data recovery, the PDCP data recovery Indication indicates that PDCP data recovery is required.
2.	The SN responds with the SN Modification Request Acknowledge message, which may contain new SCG radio configuration information within a SN RRC configuration message, and data forwarding address information (if applicable).
3/4.	The MN initiates the RRC connection reconfiguration procedure, including SN RRC configuration message. The UE applies the new configuration and replies with MN RRC reconfiguration complete message, including a SN RRC response message, if needed. In case the UE is unable to comply with (part of) the configuration included in the MN RRC reconfiguration message, it performs the reconfiguration failure procedure.
5.	Upon successful completion of the reconfiguration, the success of the procedure is indicated in the SN Reconfiguration Complete message.
6.	If instructed, the UE performs synchronisation towards the PSCell of the SN as described in SN addition procedure. Otherwise, the UE may perform UL transmission after having applied the new configuration.
7/8.	If applicable, data forwarding between MN and the SN takes place (Figure 10.3.2-1 depicts the case where a PDU session/QoS Flow context is transferred from the MN to the SN).
9.	If applicable, a PDU Session path update procedure is performed.
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