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1 Introduction

This contribution discuss the procedures to be defined when getting a UE from INACTIVE to CONNECTED state.
2 Discussion
When getting into CONNECTED from INACTIVE, the first RRC message (or potentially MAC message) needs to provide the required information for the gNB to identify the gNB that may have the UE AS Context stored, and authenticate the UE. In LTE, this is allowed via the resumeIdentity and shortResumeMAC-I; and similar information would also be required for NR.
Proposal 1. When transitioning a UE in NR_RRC_INACTIVE to NR_RRC_ CONNECTED, the UE needs to at least send the UE identification and the UE authentication in its initial L2 message (which are known and unique on the RAN level and are used to verify the UE and locate the gNB that has the UE AS Context stored). 

This kind of information will also need to be exchanged between the UE and eNB under different circumstances with the common point that the UE and a gNB have an AS Context associated with the UE, e.g. Re-establishment during RLF, Resume, Cell update and RAN location area update.

LTE defined a msg.3 for Resume Request that can be used in the same or different "cell", allowing the UE AS context retrieval from the "previous" eNB by providing sufficient information in the message to identify the old node and context. While it has not been decided yet, one can assume that the same functionality as suspend and resume will be supported in NR, as shown on Table 1 with the INACTIVE. 

A similar analysis can be done for the RAN level location update message used in the mode of operation INACTIVE, where the UE updates its location when crosses a RAN notification areas. Hence the “Resume Request” message can also be applied here as well as part of the resume RRC connection like procedure, as also explained on Table 1. Therefore when the UE is paged by RAN while UE is in INACTIVE, the UE AS layer will respond with a Paging like response.  It can again be seen that the same characteristics and requirements as discussed above, in that it should be possible to identify the node and UE context and authenticate the UE, is also applicable here.

It can further be noticed that the requirements for the re-establishment request message are also the same in that it should be possible to identify the UE context and authenticate the UE.  While it is too early to discuss the stage 3 details of messages itself, it should be kept in mind that a common request message can be designed for the various use-cases

In addition, if any differentiation needed could be handled, this could be done via some form of indication defined within the common message.

Proposal 2. A common procedure is used when (a) getting a UE from INACTIVE to CONNECTED, (b) triggering a RAN location area update, (c) re-establishment of an RRC connection due to an RLF. 

As we explained on [1], the design of NR should aim to define NR RAN INACTIVE state transparent to NAS layer (including both UE and MME side). Keeping this into consideration, we suggest discussing other important points from LTE that would be desirable to be also enabled by NR INACTIVE design.
· The access control handling is been discussed on [2] where it is explained that it is desirable to specify the same access control mechanism(s) for NR RRC_IDLE, RRC_INACTIVE and RRC_CONNECTED.
· The usage of RRC causes allows the RAN node to do access control handling as the connection could be rejected in cases of congestions. The UE AS could set at least the values of MO data/signaling & MT access accordingly. Moreover RAN2 could further discuss other values if SA2 indicate that they are desirable from the end-to-end NR system design (e.g. high priority or emergency access).

· A resumption of an RRC connection for a UE in INACTIVE might fail, e.g. due to congestion. In LTE, this kind of failure and corresponding recovery mechanisms are mainly handled by NAS to reduce complexity considering LTE specification. For NR, as previously mentioned, it is desirable that the UE AS handles the failure and recovery mechanism while in INACTIVE; leaving the details for discussion during the NR WI phase.

· Upon sending the request to resume the RRC connection of the UE, the RAN node checks for the AS Context associated with this UE. In LTE, the RAN node can fallback to establish a new connection when the UE AS Context is not found stored within the RAN. A similar mechanism also looks desirable for NR to save the UE to go through the full initial access process again and to get similar signaling optimization than LTE. However the details on how to handle the fallback in NR might be better discussed within the WI phase.

Proposal 3. A UE in INACTIVE uses the same access control mechanisms as in CONNECTED or IDLE.
Proposal 4. For a UE in INACTIVE, the AS sets the RRC causes when getting CONNECTED, considering at least MO data/signaling & MT access values. Ask SA2 whether other cause values are required for end-to-end NR design.
Proposal 5. For a UE in INACTIVE, the UE AS shall handle the failure or recovery mechanism when resuming the connection.
Proposal 6. If there is no UE AS context in the network, to allow a signaling efficient transition to establish the RRC connection. 
3 Conclusion

The proposals captured are the following:
Proposal 1.
When transitioning a UE in NR_RRC_INACTIVE to NR_RRC_ CONNECTED, the UE needs to at least send the UE identification and the UE authentication in its initial L2 message (which are known and unique on the RAN level and are used to verify the UE and locate the gNB that has the UE AS Context stored).
Proposal 2.
A common procedure is used when (a) getting a UE from INACTIVE to CONNECTED, (b) triggering a RAN location area update, (c) re-establishment of an RRC connection due to an RLF.
Proposal 3.
A UE in INACTIVE uses the same access control mechanisms as in CONNECTED or IDLE.
Proposal 4.
For a UE in INACTIVE, the AS sets the RRC causes when getting CONNECTED, considering at least MO data/signaling & MT access values. Ask SA2 whether other cause values are required for end-to-end NR design.
Proposal 5.
For a UE in INACTIVE, the UE AS shall handle the failure or recovery mechanism when resuming the connection.
Proposal 6.
If there is no UE AS context in the network, to allow a signaling efficient transition to establish the RRC connection.
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