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1 Introduction

In RAN2#95, the “inactive state” for NR has been discussed, and the following agreement have been made.
Agreement

1
One UE has only one NR RRC state at one time.

2
The connection (both CP and UP) between RAN and Core should be maintained in the “new state”

FFS whether the “new state” can be transparent to Core.

3
For the UE in the “new state”, a RAN initiated notification procedure should be used to reach UE. And the notification related parameters should be configured by RAN itself.

FFS how the notification will be transmitted (e.g. via a beam, broadcast, etc.)

4:. 
For the UE in the “new state”, RAN should be aware whenever the UE moves from one “RAN-based notification area” to another. 

FFS how CN location updates and RAN updates interact, if needed

The intention of this contribution is to give some further consideration on the RAN controlled “new state”
2 Consideration on the RAN controlled “new state”
Information from LTE WI “Signalling reduction to enable light connection for LTE”
In LTE, the WI “Signalling reduction to enable light connection for LTE” has been approved to improve the UE access latency as well as UE power consumption for all device types. In RAN2#95, some progress has been made on the “WI: Signalling reduction to enable light connection for LTE” and the agreements made can be found as follow:
----------------------------Agreements made in RAN2#95 for LTE_LIGHT_CON-Core ------------------------------------

the functions of a lightly connected UE include:

· S1 connection is kept and active in the “anchor eNB” 

· Support of RAN initiated paging

· The paging process is controlled by “anchor eNB”

· eNB controlled RAN based paging area

· RAN based paging area update mechanism. RAN based paging area can be configurable as UE specific

· Performing cell reselection based mobility, the same cell reselection mechanism in RRC IDLE.

· The UE AS context is kept in both UE and “anchor eNB” side.

· The ECM state is ECM-CONNECTED, from perspective of network. From UE perspective the state is FFS.

· When a "lightly connected" UE is paged (via RAN-initiated paging) or when any MO data/signaling is triggered, the UE will get back to be connected to eNB. The related procedure is FFS.

· A UE enters into "lightly connected" by RRC signaling. The details are FFS.

----------------------------Agreements made in RAN2#95 for LTE_LIGHT_CON-Core ------------------------------------

Since the intention of the WI LTE_LIGHT_CON is quite similar as the intention of the new RAN controlled state, and also considering that we have already agree the LTE CP should be considered as baseline for the design of NR CP, we propose to take the agreements made in LTE_LIGHT_CON-Core as baseline for the further discussion on the “new RAN controlled state”.
Proposal 1: Take the agreements made in LTE_LIGHT_CON as baseline for the further discussion on the “new RAN controlled state”
Mobility in the “new RAN controlled state”
In LTE, the NW controlled mobility is used for the UE in RRC_CONNECTED state and the UE based mobility is used for the UE in RRC_IDLE state. In the NW controlled mobility, the mobility will be triggered by the eNB according to the measurement result reported by UE; on the otherwise, in the UE based mobility, the mobility decision will be made by UE itself according to the rule defined in the protocol (i.e. 36.304). Since the dedicated resources can not be used for the UE in “new RAN controlled state”, if the NW controlled mobility will be used for the UE in “new RAN controlled state e”, in order to transfer the measurement result and receive the mobility command, the UE will be transferred from the “inactive state” to “active”.

Moreover, since it has already been agreed in LTE WI LTE_LIGHT_CON that “Performing cell reselection based mobility, the same cell reselection mechanism in RRC IDLE.”, we propose to keep align with LTE and use UE based mobility in the “new RAN controlled state”.
Proposal 2: UE based mobility should be used in “new RAN controlled state” and the cell reselection rule similar to IDLE state should be considered as baseline.
RAN-based notification area
It has been agreed in RAN2#95 that the concept “RAN-based notification area” will be introduced and whenever UE moves from one “RAN-based notification area” to another, the RAN should be aware. 
For the “RAN-based notification area”, the straightest way is to reuse the cell as the “RAN-based notification area”, which means the cell level update procedure should be triggered whenever UE move from one cell to another. However, taking the small cell scenario into account, the cell level update procedure may still be too frequent, and may cause unnecessary power consumption on the UE side. In order to save the power consumption for the UE in “new RAN controlled state”, we think the “RAN-based notification area” may include one or more cells. 
In addition, from the NW’s point of view, it would also be good to clarify whether the cells within one “RAN-based notification area” can belong to different NR gNB. Considering the scenario of small cell, the coverage of small cell NR gNB may be quite limited. In order to save the power consumption caused by the “RAN-based notification area update” procedure, we think the “RAN-based notification area” should be allowed to include cells from different NR gNB.
Proposal 3: RAN-based notification area may include multiple cells, which may belong to the same or different NR gNB.
Notification procedure
Based on the proposal 2&3, since the UE can move among cells within one notification area without informing NW, there is no reason for UE to maintain the cell specific dedicated configuration/resources in the “new RAN controlled state”. 
Observation 1: There is no reason for UE to maintain the cell specific dedicated configuration/resources in the “new RAN controlled state”
Without the cell specific dedicated configuration/resources, the dedicated physical channels cannot be used to reach the UE in “new RAN controlled state”. In addition, since the “RAN initiated paging” has already been agreed in the LTE WI light connection, we propose to keep align with LTE and introduce the RAN initiated paging for the “new RAN controlled state” in NR.
Proposal 4: RAN initiated paging procedure should be used to reach UE in the “new RAN controlled state”.

RAN-based notification area update
Based on proposal 4, the RAN-based notification area can be named as RAN-based paging area. 
Considering the agreement that “RAN should be aware whenever the UE moves from one “RAN-based notification area” to another”, some kind of RAN-based paging area update procedure will be introduced in NR. And at least, the RAN-based paging area update procedure should be used in the following cases.
· to notify NW the change of “RAN-based paging area”;
· to be used as a supervision mechanism in the “new state” by means of periodical update.
Proposal 5: RAN based paging area update should be supported in NR for the following cases:
· to notify NW the change of “RAN-based paging area”;
· to be used as a supervision mechanism in the “new state” by means of periodical update.

Moreover, based on observation1, since no cell specific dedicated configuration/resources is available on UE side for the UE in “new RAN controlled state”, the CCCH should be used to carry the “RAN based paging area update” message.
Proposal 6: RAN based paging area update message should be carried on CCCH.

3 Conclusion

Based on the analysis, the following proposals are given for consideration:

Proposal 1: Take the agreements made in LTE_LIGHT_CON as baseline for the further discussion on the “new RAN controlled state”
Proposal 2: UE based mobility should be used in “new RAN controlled state” and the cell reselection rule similar to IDLE state should be considered as baseline.
Proposal 3: RAN-based notification area may include multiple cells, which may belong to the same or different NR gNB.
Observation 1: There is no reason for UE to maintain the cell specific dedicated configuration/resources in the “new RAN controlled state”
Proposal 4: RAN initiated paging procedure should be used to reach UE in the “new RAN controlled state”.

Proposal 5: RAN based paging area update should be supported in NR for the following cases:

· to notify NW the change of “RAN-based paging area”;
· to be used as a supervision mechanism in the “new RAN controlled state” by means of periodical update.

Proposal 6: RAN based paging area update message should be carried on CCCH.
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