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1
Introduction
In this paper, we discuss how to capture state transitions into 38.304
2
Discussion

In our understanding, the RRC_IDLE states in NR follow one to one with LTE IDLE states and we don’t see any need to changes this.
But for RRC_INACTIVE many transitions are unnecessary and 36.304 figure 5.2.2.1-1 copy-pasted state diagram would be misleading. For example, PLMN selection in our understanding would lead to moving to RRC_IDLE state but describing this in the same figure as RRC_IDLE state transitions seems to be little cumbersome as in RRC_IDLE no state transition is necessary but in RRC_INACTIVE it would be.

Then question is what is UE behaviour if UE is not able to find suitable cell to camp on while in RRC_INACTIVE state? For example, if UE is just for short duration in the coverage hole (e.g. elevator) it does not seem necessary to leave RRC_INACTIVE state but just perform any cell selection state functionality. If suitable cell is found then UE would stay in RRC_INACTIVE state. 

Similarly, UE could be in Camped On Any Cell state in RRC_INACTIVE – If there is need to establish connection in this state NW can always reject the connection and UE would establish connection for emergency call but on the other hand if emergency call establishment needs to happen quickly then probably better to do that directly from RRC_IDLE.  
Proposal: RRC_INACTIVE supports Camped normally state 
Proposal: PLMN selection leads to state transition to RRC_IDLE

Proposal: Discuss whether it is useful to support Any Cell Selection in RRC_INACTIVE 

Proposal: Discuss whether it is useful to support Camped on any cell in RRC_INACTIVE (i.e. emergency call only camping)

Additionally, currently in 38.304 we have statement that cell selection is not supported in RRC_INACTIVE. This is bit misleading as when moving from RRC_CONNECTED to RRC_INACTIVE we support cell selection.

Proposal: Remove sentence of not supporting cell selection in RRC_INACTIVE from 4.1
2
Conclusion
Proposal: RRC_INACTIVE supports Camped normally state 

Proposal: PLMN selection leads to state transition to RRC_IDLE

Proposal: Discuss whether it is useful to support Any Cell Selection in RRC_INACTIVE 

Proposal: Discuss whether it is useful to support Camped on any cell in RRC_INACTIVE (i.e. emergency call only camping)

Additionally, currently in 38.304 we have statement that cell selection is not supported in RRC_INACTIVE. This is bit misleading as when moving from RRC_CONNECTED to RRC_INACTIVE we support cell selection.

Proposal: Remove sentence of not supporting cell selection in RRC_INACTIVE from 4.1
Text Proposal
4
General description of RRC_IDLE state and RRC_INACTIVE state

4.1
Overview

The RRC_IDLE state and RRC_INACTIVE state tasks can be subdivided into three processes:

-
PLMN selection;

-
Cell selection and reselection;

-
Location registration and RNA update;


PLMN selection, cell reselection procedures, and location registration are common for both RRC_IDLE state and RRC_INACTIVE state.

Editor’s NOTE: Whether same parameters are used for cell reselection in RRC_IDLE state and RRC_INACTIVE state is FFS.
When a UE is switched on, a public land mobile network (PLMN) is selected by NAS. For the selected PLMN, associated RAT(s) may be set [9]. The NAS shall provide a list of equivalent PLMNs, if available, that the AS shall use for cell selection and cell reselection. 

With the cell selection, the UE searches for a suitable cell of the selected PLMN and chooses that cell to provide available services, further the UE shall tune to its control channel. This choosing is known as "camping on the cell". 

The UE shall, if necessary, then register its presence, by means of a NAS registration procedure, in the tracking area of the chosen cell and, as outcome of a successful Location Registration, the selected PLMN becomes the registered PLMN [9].

If the UE finds a more suitable cell, according to the cell reselection criteria, it reselects onto that cell and camps on it. If the new cell does not belong to at least one tracking area to which the UE is registered, location registration is performed. In RRC_INACTIVE state, if the new cell does not belong to the configured RNA, a RNA update procedure is performed.

If necessary, the UE shall search for higher priority PLMNs at regular time intervals as described in [9] and search for a suitable cell if another PLMN has been selected by NAS.

If the UE loses coverage of the registered PLMN, either a new PLMN is selected automatically (automatic mode), or an indication of which PLMNs are available is given to the user, so that a manual selection can be made (manual mode).

Registration is not performed by UEs only capable of services that need no registration.

The purpose of camping on a cell in RRC_IDLE state and RRC_INACTIVE state is fourfold:

a)
It enables the UE to receive system information from the PLMN.

b)
When registered and if the UE wishes to establish an RRC connection, it can do this by initially accessing the network on the control channel of the cell on which it is camped.

c)
If the PLMN receives a call for the registered UE, it knows (in most cases) the set of tracking areas (in RRC_IDLE state) or RNAs (in RRC_INACTIVE state) in which the UE is camped. It can then send a "paging" message for the UE on the control channels of all the cells in the corresponding set of areas. The UE will then receive the paging message and can respond.

d)
It enables the UE to receive ETWS and CMAS notifications.

Modified Subclause
5.2.2
States and state transitions in RRC_IDLE state and RRC_INACTIVE state
5.2.2.1
States and state transitions in RRC_IDLE state
Figure 5.2.2.1-1 shows the states and state transitions and procedures in RRC_IDLE. Whenever a new PLMN selection is performed, it causes an exit to number 1.
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Figure 5.2.2.1-1: RRC_IDLE Cell Selection and Reselection

5.2.2.2
States and state transitions in RRC_INACTIVE state
Figure 5.2.2.2-1 shows the states and state transitions and procedures in RRC_INACTIVE. Whenever a new PLMN selection is performed, it causes an exit to number 1 in figure 5.2.2.1-1. Whenever exit to number 3 is to be executed UE enters RRC_IDLE any cell selection state i.e. exit number 3 in figure 5.2.2.1-1.
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Figure 5.2.2.2-1: RRC_INACTIVE Cell Selection and Reselection

Modified Subclause
5.2.5
Camped Normally state

This state is applicable to RRC_IDLE and RRC_INACTIVE states.

When camped normally, the UE shall perform the following tasks:

-
select and monitor the indicated Paging Channels of the cell as specified in clause 7 according to information sent in system information;

-
monitor relevant System Information as specified in [3];

-
perform necessary measurements for the cell reselection evaluation procedure;

-
execute the cell reselection evaluation process on the following occasions/triggers:

1)
UE internal triggers, so as to meet performance as specified in [8];

2)
When information on the BCCH used for the cell reselection evaluation procedure has been modified.

5.2.6
Selection of cell when leaving RRC_CONNECTED state

On transition from RRC_CONNECTED to RRC_IDLE state or RRC_INACTIVE state, UE shall attempt to camp on a suitable cell according to redirectedCarrierInfo if included in the RRC message used for this transition. If the UE cannot find a suitable cell, the UE is allowed to camp on any suitable cell of the indicated RAT. If the RRC Release message does not contain the redirectedCarrierInfo UE shall attempt to select a suitable cell on a NR carrier. If no suitable cell is found according to the above, the UE shall perform a cell selection starting with Stored Information Cell Selection procedure in order to find a suitable cell to camp on.

When returning to RRC_IDLE state or RRC_INACTIVE state after UE moved to RRC_CONNECTED state from camped on any cell state, UE shall attempt to camp on an acceptable cell according to redirectedCarrierInfo, if included in the RRC Release message. If the UE cannot find an acceptable cell, the UE is allowed to camp on any acceptable cell of the indicated RAT. If the RRC Release message does not contain redirectedCarrierInfo UE shall attempt to select an acceptable cell on a NR carrier. If no acceptable cell is found according to the above, the UE shall continue to search for an acceptable cell of any PLMN in state any cell selection.

Editor’s NOTE: The RRC message(s) used for transitioning from RRC_CONNECTED to RRC_IDLE and RRC_INACTIVE (RRC Release used as a generic name above) and associated IEs (redirectedCarrierInfo) for redirection are FFS.
5.2.7
Any Cell Selection state

This state is applicable to RRC_IDLE state.

In this state, the UE shall attempt to find an acceptable cell of any PLMN to camp on, trying all RATs that are supported by the UE and searching first for a high quality cell, as defined in subclause 5.1.1.2.

The UE, which is not camped on any cell, shall stay in this state until an acceptable cell is found.

5.2.8
Camped on Any Cell state

This state is applicable to RRC_IDLE state.

In this state, the UE shall perform the following tasks:

-
select and monitor the indicated paging channels of the cell as specified in clause 7;

-
monitor relevant System Information as specified in [3];

-
perform necessary measurements for the cell reselection evaluation procedure;

-
execute the cell reselection evaluation process on the following occasions/triggers:

1)
UE internal triggers, so as to meet performance as specified in [8];

2)
When information on the BCCH used for the cell reselection evaluation procedure has been modified;

-
regularly attempt to find a suitable cell trying all frequencies of all RATs that are supported by the UE. If a suitable cell is found, UE shall move to camped normally state;
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