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1 Introduction

RRC_INACTIVE is a state where a UE remains in CM-CONNECTED and can move within an area configured by NG-RAN (the RNA) without notifying NG-RAN. The last serving /anchor NG-RAN node and the UE should keep the AS context information in the RRC_INACTIVE state. The UE AS context for RRC_INACTIVE may be fetched to the serving NG-RAN when needed upon RRC Resume procedure.
About the content of UE AS context for RRC_INACTIVE, RAN2 has made the following agreement:
	· Agree to the context description as a baseline, with additional enhancements FFS, and with the RLC information as FFS: 

· The UE context in RRC_INACTIVE includes the configuration of radio bearers, logical channels and security.  The UE maintains the same PDCP entity like in RRC_CONNECTED and maintains PDCP COUNT and SN of PDCP.  The possibility to maintain the RLC entity and SN is FFS.  Additional information can be considered for the context if a need is identified.


Define L1/L2 default configurations for MSG.3 (e.g. RRCResumeRequest, RRCSetupRequest, etc.)
SDAP configuration is stored in inactive (user plane session should discuss whether there is any SDAP state information that needs to be maintained in inactive)
2 Discussion

1) UE AS context for RAN Paging 

 A UE in INACTIVE is reachable via RAN-initiated Paging and CN-initiated Paging. UE in RRC_INACTIVE shall notify network of RAN-based Notification area update (RNAU) when re-selecting to a cell not belonging to the configured RAN-based notification area (RNA) and periodically.

The RAN paging related parameter shall be stored in UE AS context for RRC_INACTIVE, including RAN configured DRX cycle, RAN periodic notification timer, RAN Notification area list.

A UE in the RRC_INACTIVE state can be configured with the dedicated cell reselection priorities (similar to the RRC_IDLE state). There is the same value range of dedicated cell reselection priorities for both RRC_IDLE and RRC_INACTIVE state. These idle mode mobility control information kinds of parameter shall also be kept in UE AS Context for RRC_INACTIVE
Proposal 1: I-RNTI, RAN configured DRX cycle, RAN periodic notification timer, RAN Notification area list and idle mode mobility control information kinds of parameters (i.e. dedicated cell reselection priorities etc.) shall be kept in UE AS context for RRC_INACTIVE.

2) UE AS security context for RRC_INACTIVE

According to RAN2 agreement, NCC is provided to UE when the connection is suspended. when the UE in RRC_INACTIVE wants to resume or send RNA update, the UE will derive KgNB* and the keys for integrity protection and ciphering of RRC messages taking into account the new cell and the security algorithms previously configured by the last serving gNB, and will send msg3 with a protection token like the short MAC-I (calculated using the new K_rrcInt) as in LTE.

Serving NG-RAN sends Xn message Retrieve UE context request to old NG-RAN, Xn message includes I-RNTI, short MAC_I and serving cell ID.

Old NG-RAN verifies UE with short MAC-I, if successful, old NG-RAN derives KgNB* based on serving NG-RAN PCI and its EARFCN-DL and responds with Retrieve UE context response including the UE AS context for RRC INACTIVE. 

AS context for RRC_INACTIVE includes the AS security context which further includes the new derived KgNB*, UE NR security capabilities including the security algorithms supported by the UE and ciphering and integrity algorithms used in the old NG-RAN.

If the new gNB wishes to use the algorithms used by the last serving gNB, the new gNB can send msg4 ciphered and integrity protected using these algorithms, either to move the UE to RRC_CONNECTED or to move back the UE to RRC_INACTIVE including a new I-RNTI;
if the new gNB wishes to use different algorithms, the new gNB can send msg4 (RRC setup) without integrity protection and without ciphering and security will be activated with a subsequent RRC message (similar to SecurityModeCommand in LTE) like in the case of the transition from RRC_IDLE to RRC_CONNECTED

From above analysis, we can find UE AS security context including the security key and AS security algorithms negotiated with the old NG-RAN, UE AS security capability.

Proposal 2: UE AS context in RRC_INACTIVE shall include AS security context (including security key which is provided to it when the connection is suspended, AS security algorithms negotiated with the old NG-RAN and UE AS security capability).
3) UE AS user plane context for RRC_INACTIVE

UE user plane configuration shall be kept in RRC_INACTIVE AS context as much as possible to reduce signaling cost of reconfiguration when transition from RRC_INACTIVE to RRC_CONNECTED and for data transmission.

UE context in RRC_INACTIVE includes the configuration of radio bearer, SDAP and PDCP. It is necessary to support QoS immediately after transition from INACTIVE to ACTIVE. To support it, we shall keep the SDAP configuration from sdap-config IE and current state of QFI-DRB mappings.
Proposal 3: UE AS context in RRC_INACTIVE shall include radio bearer configuration, SDAP entity and PDCP entity configuration, SDAP configuration includes SDAP-config IE and current state of QFI-DRB mapping.
The LCID has to be contained in the AS because for UL small data transmission in Msg.3, RAN has to know the mapping of LCID to RLC/PDCP when demultiplexing the UL small data in MAC.
Proposal 4: UE AS context in RRC_INACTIVE shall include the configuration of RLC and LCID.
In NR, PDCP count is an input of security and to ensure in sequence data transmission. For RRC_INACTIVE Msg. 3 data transmission, the PDCP count can be restarted from the beginning. Another reason is In LTE UP CIoT, the PDCP count is also reset to 0 when UE is suspended. RRC_INACTIVE can also follow this. There is no strong need to maintain the PDCP count and SN in AS context.

Proposal 5: All the state variables and timers shall be reset when UE enters RRC_INACTIVE, including PDCP count and RLC SN.

AS RAN2 has agreed to define L1/L2 default configuration for MSG.3(e.g. RRCResumeRequest, RRCSetupRequest,etc.), there is no need to maintain MAC/PHY configuration in UE AS context for RRC_INACTIVE.
4) UE selected PLMN.
During state transition from IDLE to CONNECTED, UE will notify RAN about its selected PLMN ID in msg.5. When RAN suspends UE to RRC INACTIVE, there are two options about UE selected PLMN storage. One is to store the selected PLMN in UE AS Context for RRC INACTIVE, the other one is not store PLMN in AS context but let UE notify the serving NG-RAN about its selected PLMN again in Msg.5 during RRC Resume procedure.

UE in RRC INACTIVE states shall perform the PLMN selection procedures, when a new PLMN is selected (manual or automatic, network sharing included), UE will release the AS context and fall back to RRC Idle state. This means that RRC resume is only used within PLMN (or equivalent PLMNs). Since UE selected PLMN will not change during resume procedure, it will be beneficial to store PLMN in UE AS context for RRC INACTIVE to reduce air signalling cost, what’s more, to store PLMN in AS context can assist serving NG-RAN to select a suitable AMF after context retrieval according to UE selected PLMN without waiting to acquire it from Msg.5, signalling latency can be reduced.

Proposal 6: AS context in the RAN for RRC_INACTIVE shall include UE selected PLMN.

5) MR-DC configuration

SA2 and RAN3 has confirmed the feasibility of coexistence between RRC inactive and dual connectivity [1][2].
From RAN3 &SA2 point of view, it is feasible to keep SDAP/PDCP network resource configuration on both MN and SN for UEs in RRC_INACTIVE, while removing Lower Layer resources.
Detailed description of stage 2 for MR_DC with RRC_INACTIVE can be found in [3].
    Proposal 7: For MR-DC case, UE AS context in RRC_INACTIVE shall keep SDAP/PDCP network resource configuration on both MN and SN.
3 Summary

In this contribution, we discussed the RRC_INACTIVE AS context and have the following proposals:

Proposal 1: I-RNTI, RAN configured DRX cycle, RAN periodic notification timer, RAN Notification area list and idle mode mobility control information kinds of parameters (i.e. dedicated cell reselection priorities etc.) shall be kept in UE AS context for RRC_INACTIVE.

Proposal 2: UE AS context in RRC_INACTIVE shall include AS security context (including security key which is provided to it when the connection is suspended, AS security algorithms negotiated with the old NG-RAN and UE AS security capability).
Proposal 3: UE AS context in RRC_INACTIVE shall include radio bearer configuration, SDAP entity and PDCP entity configuration, SDAP configuration includes SDAP-config IE and current state of QFI-DRB mapping.

Proposal 4: UE AS context in RRC_INACTIVE shall include the configuration of RLC and LCID.
Proposal 5: All the state variables and timers shall be reset when UE enters RRC_INACTIVE, including PDCP count and RLC SN.

Proposal 6: AS context in the RAN for RRC_INACTIVE shall include UE selected PLMN.
Proposal 7: For MR-DC case, UE AS context in RRC_INACTIVE shall keep SDAP/PDCP network resource configuration on both MN and SN.
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