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Discussion and decision
1 Introduction

The RRC IDLE and Light Connection in LTE can handle the suspend/resume by storing the AS context when transiting from RRC CONNECTED. In this contribution, we would like to discuss design of suspend/resume functionality in NR.
2 Discussion
Current NR text proposal [1] for the UE stats and state transitions to TR 38.804 are recapped as follows 
5.5.2  UE states and state transitions

 RRC supports the following three states which can be characterised as follows:

Editor’s note: more characteristics are to be added for each state depending on the progress of study.
-
RRC_IDLE:

-
Cell re-selection mobility;

-
[FFS:
The UE AS context is not stored in any gNB or in the UE;]
-
Paging is initiated by CN;

-
Paging area is managed by CN.
-
RRC_INACTIVE:

-
Cell re-selection mobility;
-
CN – NR RAN connection (both C/U-planes) has been established for UE;
-
The UE AS context is stored in at least one gNB and the UE;
-
Notification is initiated by NR RAN;

-
RAN-based notification area is managed by NR RAN;
-
NR RAN knows the RAN-based notification area which the UE belongs to;
-
RRC_CONNECTED:

-
The UE has an NR RRC connection;

-
The UE has an AS context in NR;

-
NR RAN knows the cell which the UE belongs to;

-
Transfer of unicast data to/from the UE;

-
Network controlled mobility, i.e. handover within NR and to/from E-UTRAN.

NOTE:
How to model RRC_INACTIVE in the specification will be decided in the work item phase.
2.1 Suspend/Resume functionality
In LTE, when leaving RRC_CONNECTED, it is possible for UE to keep the AS Context in LTE if leaving RRC_CONNECTED was triggered by suspension of the RRC. Hence there are two possible cases for UE in RRC_IDLE, with or without stored UE AS context. To proceed to transmit new uplink data or being paged by the core network, depending on whether the UE has a stored UE AS context, the UE sends the RRC Connection Request to setup a new RRC connection or the RRC Connection Resume Rquest with Resume ID, the establishment cause, and authentication token to resume the RRC connection. The UE transits to RRC_CONNECTED, re-activates the AS security, and re-establishes SRB(s) and DRB(s). Since the S1 connections were released during the transition into RRC_IDLE, the MME needs to request the S-GW to activate the S1-U bearers for the UE no matter the corresponding DRBs were suspended or not. In addition to RRC_IDLE, there is one more state defined, Light Connection, to handle suspend/resume functionality. These two states are similar but differ from each other by the range of paging area and the network node, MME or RAN, to initiate paging.
In our view, in the NR, it is not necessary for the UE to have two separate RRC states capable of handling the suspend/resume functionality. Since in the current agreed RRC_INACTIVE the CN-NR RAN connection for both C/U-planes are not released and the UE AS context is stored in at least one gNB and the UE, it is more suitable for the suspend/resume purpose regarding the reduced re-activation delay than the required transition actions from RRC_IDLE. Therefore, we propose to move the suspend/resume functionality to the transition to/from the RRC_INACTIVE and RRC_CONNECTED only. Thus, the UE and gNB do not need to store the UE AS context in RRC_IDLE. This makes RRC_IDLE state simple and clear in NR. Based on above discussion, we have the following proposals.
Proposal 1: Suspend/resume functionality is only supported in RRC_INACTIVE state.
Proposal 2: The UE AS context is not stored in any gNB and in the UE when in RRC_IDLE state.

2.2 DRB suspension in RRC INACTIVE
It is currentlty under discussion that whether it is possible to perform data transmission in RRC_INACTIVE without entering RRC_CONNECTED state. If it is agreed that data transmission can be done in RRC_INACTIVE, the gNB may not need to suspend all the DRBs. For DRBs not suspended, the UE can transmit data of flows mapped to the DRBs by e.g. 2-step or 4-step contention-based random access procedures without perfomring the RRC resume procedure. On the contrary, for suspended DRBs the UE needs to perform the RRC connection resume procedure to enter RRC_CONNECTED state. Then the UE can do transmission or reception for these DRBs according to the scheduling of gNB. The decision about which DRBs can be kept not suspended in the RRC_INACTIVE is made by the gNB according to the QoS or traffic characteristics such as data inter-arrival time. The UE is not involved in making the decision about which DRBs can be suspended or not.
Proposal 3: The gNB configures a DRB is suspended or not in RRC_INACTIVE state.
Proposal 4: For suspended DRBs, the UE performs the RRC connection resume procedure to transit to RRC_CONNECTED state to resume the suspended DRBs and then transmit and receive data.

Proposal 5:
For non-susptended DRBs, the UE performs data transmission directly in RRC_INACTIVE state.

2.3 Cell reselction for RRC INACTIVE and RRC_IDLE
It was proposed that inter-RAT cell reselection can be ultilized between NR RRC_INACTIVE and E-UTRA RRC_IDLE [2]. Although in E-UTRA RRC_IDLE the UE may stored the E-UTRA UE AS context if leaving E-UTRA RRC_CONNECTED was triggered by suspension of the RRC, it is not cleared if the UE AS context for NR and the UE AS context for LTE are transformable. To ease of cell reselection and based on the same principle as our proposals above, when the NR RRC_INACTIVE transits to the E-UTRA RRC_IDLE, the UE AS context is released. In addition, the CN – NR RAN connection (both C/U-planes) should be released as well. As for the E-UTRA RRC_IDLE in which the UE keeps the UE AS context for suspension and resumption, when performing cell reselction to NR RRC_IDLE from it, the stored UE AS context should be released.
Proposal 6: When the UE transists from NR RRC_INACTIVE to E-UTRA RRC_IDLE, the UE AS context is released.

3 Conclusion
Based on our view for the intended characteristics of NR RRC_IDLE and NR RRC_INACTIVE state, we have the following proposals. 
Proposal 1: Suspend/resume functionality is only supported in RRC_INACTIVE state.
Proposal 2: The UE AS context is not stored in any gNB and in the UE when in RRC_IDLE state.

Proposal 3: The gNB configures a DRB is suspended or not in RRC_INACTIVE state.
Proposal 4: For suspended DRBs, the UE performs the RRC connection resume procedure to transit to RRC_CONNECTED state to resume the suspended DRBs and then transmit and receive data.

Proposal 5:
For non-susptended DRBs, the UE performs data transmission directly in RRC_INACTIVE state.
Proposal 6: When the UE transists from NR RRC_INACTIVE to E-UTRA RRC_IDLE, the UE AS context is released.
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