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1. Introduction
In RAN2, it was agreed [1]:
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.
While in RAN2#99bis meeting, SA2 indicated to RAN2 in [2] that:
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 contribution, we first analyse how to handle SDAP/PDCP configuration of SN terminated bearers to avoid unnecessary signaling between and CN. And based on the analysis, we further analyse the feasibility to resume SN terminated MCG bearer in resume procedure and derivation of SN key for SN terminated bearers.
2. Discussion
To avoid signalling impact between RAN and CN when UE changes RRC state between RRC connected and RRC inactive, there are basically two options to handle the SN terminated bearers:
Option1: To reconfigure all SN terminated bearers as MN terminated bearers before suspending the UE into RRC inactive.
However, we think this option leads to additional signalling between RAN and CN, i.e. signaling overhead is required to reconfigure SN terminated bearers to MN terminated bearer before suspend, and reconfigure the bearers to SN terminated bearer after UE resume back to RRC connected. Someone may argue network can avoid this by not reconfiguring bearers as SN terminated bearers when UE resumes back to RRC connected. But the cost is the flexibility of offloading.
Option 2: To maintain CN connection and SDAP/PDCP configuration in SN node. 
With this option, for the CN, the signaling is only required when necessary, i.e. due to offloading, but not due to state transition. The signaling overhead is the same as for UE in RRC connected.
Further, for the UE, to resume SN terminated MCG bearer is irrelevant on whether SCG is reconfigured. Thus we see no problem to maintain CN connection and SDAP/PDCP configuration for SN terminated bearers when UE is in RRC inactive state.
Observation 1: It is beneficial to maintain SDAP/PDCP configuration of SN terminated bearers to avoid additional signaling between RAN and CN when moving UE between RRC inactive and RRC connected.
It is also to noted that in RAN3, TPs[3][4] are agreed on the procedure of moving UE into RRC inactive for SN terminated bearers. In this procedure, when SN initiates Inactivity notification, MN may decide to keep SN resources and initiate SN modification procedure to indicate SN to release lower layer resources if configured, while the connection to CN and SDAP/PDCP configuration is maintained. 
There are two differences between resumption of SN terminated MCG bearer and MN terminated MCG bearer.
The first one is to indicate old SN to resume the DRB, i.e. perform PDCP re-establishment. If UE resumes in the same RAN node where it was suspended, the serving RAN node indicate old SN directly. If the new serving RAN node is different than where the UE was suspended, the new serving RAN node needs to initiate a SN addition procedure to setup connection with old SN for this UE and indicate old SN to resume the SN terminated bearer. In this case, there will be additional delay caused by SN addition procedure. Per our understanding, this additional delay should NOT be a problem.
The second difference is the new serving RAN node will generate a new SN key and indicate the new key to old SN since the MN key will change each time the UE resumes back based on the “NCC” indicated to the UE before suspend.
Except for these differences, we see no other issues to support resumption SN terminated MCG bearer in resume procedure.
Proposal 1: UE resumes SN terminated MCG bearers according to stored context or reconfiguration in resume message.
While for SN terminated split bearer, it depends on how to handle the SCG leg in the resume procedure. The simplest way is to reconfigure it to MCG bearer. And this approach is also applicable for MN terminated split bearers.
Proposal 2: If there is an SN or MN terminated split bearer in stored UE context, it is configured to an MCG bearer by the resume message to avoid additional complexity in specification.
In NR and eLTE RRC_INACTIVE security architecture, a “NCC” is included in RRC release message when thw network suspends the UE. When the UE initiates the RRC resume request, the UE derives a new KgNB or Kng-eNB when the UE resumes from NR or eLTE cell respectively. With this mechanism, message 4 can be encrypted with new derived key. 
Observation 2: MN key is derived before the UE initiates the RRC resume request.
Regarding the SN key which is used for the SN terminated bearers, there are 2 options on when to derive it:
Option1: the SN key is derived when the UE receives a sk-counter in message 4 or after message 4.
Option2: the SN key is derived after the UE derives the new MN key when UE initiating RRC resume request.
With option 2, the SN key is derived before resume request. Then it can support UL data transmission in inactive state. Since this feature will be discussed in future releases, for release 15 it seems unnecessary to derive SN key early. 
Proposal 3: If there are SN terminated MCG bearer/split bearers in stored UE context, sk-counter can be indicated in resume message, and the UE derives new SN key based on the sk-counter and new derived MN key on reception of resume message.
3. Conclusion
On whether to support resumption of SN terminated MCG bearer in resume procedure:
Observation 1: It is beneficial to maintain SDAP/PDCP configuration of SN terminated bearers to avoid additional signaling between RAN and CN when moving UE between RRC inactive and RRC connected.
Proposal 1: UE resumes SN terminated MCG bearers according to stored context or reconfiguration in resume message.
Proposal 2: If there is an SN or MN terminated split bearer in stored UE context, it is configured to an MCG bearer by the resume message to avoid additional complexity in specification.
If SN terminated MCG bearer is resumed in the resume procedure, when and how the SN key is derived:
Observation 2: MN key is derived before the UE initiates the RRC resume request.
Proposal 3: If there are SN terminated MCG bearer/split bearers in stored UE context, sk-counter can be indicated in resume message, and the UE derives new SN key based on the sk-counter and new derived MN key on reception of resume message.
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