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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.

Proposal: PLMN selection in RRC_INACTIVE leads to state transition to RRC_IDLE

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. Especially from network point of view not allowing this behaviour would be non optimal as NW would keep the context but UE would just release it without any immediate benefit. There is no need to define any timers to delete the context in the UE while being in any cell selection state i.e. UE would keep context until it finds new cell to camp on
Proposal: Support Any Cell Selection in RRC_INACTIVE in order to avoid UE deleting context while NW retains it during the time UE does not find any cell to camp on. Do not specify any timers for deleting context in the UE.

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 as it seems unlikely that NW would have context stored in a cell not being suitable to camp on. In order to help the decisison we have provided alternative text proposal for both options in order to capture this in the 38.304. As can be seen from text proposals easiest to capture is to support all the same states in IDLE and INACTIVE. But as indicated earlier it might be justified not to support camped on any cell state in INACTIVE as it seems likely that acceptable cell would have UE context. But based on decision for INACTIVE state transition signaling we support fallback procedure i.e. NW can respond with connection setup. Thus it seems better to support also Camped on Any Cell state in INACTIVE.
Proposal: Support Camped on any cell in RRC_INACTIVE (i.e. emergency call only camping). 
2
Conclusion
Proposal: PLMN selection leads to state transition to RRC_IDLE

Proposal: Support Any Cell Selection in RRC_INACTIVE in order to avoid UE deleting context while NW retains it during the time UE does not find any cell to camp on. Do not specify any timers for deleting context in the UE.

Proposal: Support Camped on any cell in RRC_INACTIVE (i.e. emergency call only camping). 

When checking v1.2.0 of 38.304 we can see that in 5.2.2 there is already marked support for all state for RRC_INACTIVE although this was not explicitly agreed. It is not clear whether this was actually the intention or not. If this was intentional then descripotion of RRC_INACTIVE in 4.4. is incorrect as it does not support limited service.

Question: Is it intentional to support all states for RRC_INACTIVE in 5.2.2?

Text Proposal for not supporting acceptable cell camping
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 4 is to be executed UE enters RRC_IDLE camped on any cell state i.e. exit number 4 in figure 5.2.2.1-1.
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Figure 5.2.2.2-1: RRC_INACTIVE Cell Selection and Reselection

Text Proposal for supporting acceptable cell camping

Modified Subclause
4.3
Service types in RRC_IDLE state
This clause defines the level of service that may be provided by the network to a UE in RRC_IDLE state. The following three levels of services are provided while a UE is in RRC_IDLE state:

-
Limited service (emergency calls, ETWS and CMAS on an acceptable cell);

-
Normal service (for public use on a suitable cell);

-
Operator service (for operators only on a reserved cell).
4.4
Service types in RRC_INACTIVE state
This clause defines the level of service that may be provided by the network to a UE in RRC_INACTIVE state. The following two levels of services are provided while a UE is in RRC_INACTIVE state:
-
Limited service (emergency calls, ETWS and CMAS on an acceptable cell);

-
Normal service (for public use on a suitable cell);

-
Operator service (for operators only on a reserved cell).
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 and RRC_INACTIVE 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 and UE entering RRC_IDLE unless already in that state.
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Figure 5.2.2.1-1: RRC_IDLE and RRC_INACTIVE Cell Selection and Reselection
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