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1. Introduction & Background
SA2 is considering that RRC Inactive applies to both NR and E-UTRA connected to 5GC [1]. From SA2 perspective, NR gNB and eLTE eNB can be configured with the same TA. It is feasible to support the direct transition between eLTE INACTIVE and NR INACTIVE and enjoy the benefits of RRC INACTIVE. In this contribution, we discuss from signaling details on how to support RRC INACTIVE mobility between NR and eLTE. Based on it, corresponding proposals are provided.
2. Discussion
When a UE in INACTIVE reselects from NR to eLTE (vice versa) and remains INACTIVE, the motivation is that the UE suspended in one RAT could be resumed in the other RAT with minimized signaling overhead compared with legacy TAU procedure. To support such inter-RAT mobility RAN2 would need to define the handling of AS context in NR and LTE. The following impacts are foreseen.
2.1 Issue 1 : Resume ID
As in LTE, the resume ID is unique identification used to identify the UE context. The RRC INACTIVE UE may initiate resume procedure in either NR or eLTE, so the NR gNB and LTE eNB needs to have aligned understanding of the resume ID in order to succefully fetch UE context for RRC connection resumption. For example, a NR gNB ID or eLTE eNB ID part need to be included in the Resume ID, to be able to distiguish between different types of RAN node context. Accordingly, context fetching procedure via Xn interface between NR and eLTE needs to be supported.
Proposal  1
RAN2 to design a unified Resume ID across eLTE and NR for UE context fetch purpose.
2.2 Issue 2 : UE Context
When the UE initates RRC resume procdure (e.g., for UL data transmission, RAN area update), it would be an intra-RAT case (i.e., eLTE -> eLTE, NR -> NR) or inter-RAT case (eLTE-> NR, NR ->eLTE). For the first case, we assume the UE AS context is (re)stored using the same version of protocols. Thus no big issue is forseen supporting it. However, for the inter-RAT case, there might be differnt ways to handle as below.

Solution 1 : UE stores AS context for both RATs where it is sent to INACTIVE from CONNECTED.

Solution 2 : UE only stores AS context for the RAT where it is sent to INACTIVE from CONNECTED.
If Solution 1 is applied, then the UE can choose to resume AS context in consistent with the target RAT type. Based on Solution 1, the inter-RAT resume would fallback to the easy intra-RAT case. However, additional complexity of NR and eLTE nodes cordination and complexity of the UE side are foreseen. With respect to Solution 2, it is more aligned with the legacy procedures. And we prefer the latter one to aviod potential complexity. 
Proposal  2
RAN2 to discuss whether UE can store AS context for both RATs or only the RAT where it is sent to INACTIVE from CONNECTED for the inter-RAT resume case (eLTE-> NR, NR ->eLTE). 
Gerenally, full configration can be used in inter-RAT moblity procedures by the netowork. But it is not a good way to handle it from maximizing the benifits of RRC INACTIVE purpose. We further propose to consider restore the UE AS context as much as possbile. Regarding what UE AS context in RRC INACTIVE (including the configuration of radio bearers, logical channels and security etc) can be resumed if across RATs, following considerations are given.
· SDAP configuration

According to RAN2#99 agreements, the QoS framework principles agreed for NR should be applied for E-UTRA connected to 5GC, and same SDAP layer is introduced to support flow based QoS framework. We assume SDAP configuration content can be resumed.
· PDCP configuration

In eLTE, PDCP entity can be configured by the network to use NR protocol. Thus we think PDCP configuration content (e.g., PDCP COUNT and SN of PDCP) is possible to be restored. 
· RLC/MAC configuration

The RLC and MAC design principles are based on LTE protocol or NR protocol respectively for eLTE and NR. There are functionalities different across RATs. For example, NR RLC doesn’t perform concatenation as in LTE. NR MAC procedure is designed considering multiple numberologies compared to LTE. Therefore, this part of RLC and MAC configuration cann’t be resumed.
· Radio bear configuration

According to RAN2 NR Adhoc 1701 agreements, for the control plane of E-UTRA with 5G-CN, the LTE RRC protocol should be used as baseline, and some enhancements (e.g. for new QoS related configuration in RRC) will be introduced in the LTE RRC protocol (i.e. 36.331) to support the NextGen Core. Following this baseline, eLTE and NR would use different RRC version. As a result, the RRC configuraiton of signaling radio bear (e.g., SRB1 and SRB2) are considered not to be resumed. 
On the other hand, according to RAN2#99 agreements, for UEs that are connecting via E-UTRA to 5GC, only NR PDCP is used for the DRBs. DRB configuraitons are supposed can be restored. 

· Security context
In our understanding, there is one-one mapping relationship between NR algorithms (nea0/1/2/3 and nia0/1/2/3) and LTE algorithms (eea0/1/2/3 and eia0/1/2/3), thus it is possible to restore the security context accordingly.
· Network slicing configuration
Last but not the least, RAN2 has an agreement that align the support of network slicing in E-UTRA connected to 5G CN with NR in the RAN2#99 meeting. Since eLTE is connected to the NextGen sliced Core, it is reasonable that the eLTE UE is able to access the correct sliced core. The resumption of nework sliced configuration should be supported.
Based on the above observations, we think it is feasible that the target RAT can still selectively restore some common part of UE context that can be understood instead of applying full configuration. Therefore, we have the corresponding Proposal.
Proposal  3
RAN2 to discuss whether common configurations (e.g., SDAP, PDCP configurations etc.) in the UE context across eLTE and NR can be restored (in addition to use full configuration). 
2.2 Issue 3 : RAN Paging
eLTE and NR may be depolyed on different frequencies and overlap with each other. Based on this observation, the network can configure eLTE and NR cells within one RAN area for varying size. To reach the UE, the network would page cells across RATs. As for PO/PF caculation, in LTE PO is a subframe where there may be P-RNTI transmitted on PDCCH. While in NR, smaller granularity (i.e. slot) is considered. Moreover, to support beam sweeping, paging occasion may consist of multiple time slots. The PO duration in NR may be longer than LTE. Thus when UE moves across different RATs’ boundry, the PO/PF caculation in target node cann’t be deduced based on the configured parameters by source node. Basically there are three options to solve the issue as following.
· Option 1 : Configure paging calculation parameters for both NR and eLTE when the UE is sent into RRC INACTIVE from CONNECTED.
· Option 2 : Use default values of paging calculation parameters defined in eLTE/NR when moves from NR/eLTE node until reconfigured by dedicated RRC in target node.
· Option 3 : Use configuration in system information in eLTE/NR when moves from NR/eLTE node.
Option 1 involves additional cordination betwwen NR and eLTE nodes and complexity of the UE. And in Option 3 UE may need to trigger on demand SI procedure in NR. Option 2 is the most simple one and is preferred.
Proposal  4
UE in INACTIVE uses default values of paging calculation parameters defined in eLTE/NR when moves from NR/eLTE node until reconfigured by dedicated RRC in target RAT node.
3. Conclusion
In this contribution, INACTIVE mobility issues between eLTE and NR are discussed. We have the following proposals.
Proposal  1
RAN2 to design a unified Resume ID across eLTE and NR for UE context fetch purpose.
Proposal  2
RAN2 to discuss whether UE can store AS context for both RATs or only the RAT where it is sent to INACTIVE from CONNECTED for the inter-RAT resume case (eLTE-> NR, NR ->eLTE).
Proposal  3
RAN2 to discuss whether common configurations (e.g., SDAP, PDCP configurations etc.) in the UE context across eLTE and NR can be restored (in addition to use full configuration).
Proposal  4
UE in INACTIVE uses default values of paging calculation parameters defined in eLTE/NR when moves from NR/eLTE node until reconfigured by dedicated RRC in target RAT node.
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