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Introduction
This contribution is a resubmission of R2-1809719. The messages names have been aligned with the agreement in RAN2#101bis (i.e. the RRCRelease message is used to move the UE from RRC_CONNNECTED to RRC_IDLE and from RRC_CONNECTED to RRC_INACTIVE). Here the message to move the UE to INACTIVE state is named as “RRCRelease with suspend configuration”.
At the previous meetings there was some progress on the state modelling and state transitions for NR. This contribution attempts to further progress the area of state transition from RRC_CONNECTED to RRC_INACTIVE addressing the aspects related to the usage of a timer for the implicit state transition.
[bookmark: _Ref178064866]Discussion
[bookmark: _Hlk500751255]In the past meetings, it has been proposed the support of an implicit state transition from RRC_CONNECTED to RRC_INACTIVE by using an inactivity timer (in UE and in gNB): if data is not received/sent for certain period, the timer expires and the UE and gNB state transits from RRC_CONNECTED to RRC_INACTIVE ([1], [2], [3]).
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Figure 1: Timer-based transition to RRC_INACTIVE

This approach has some drawbacks:
· It could lead to temporary misalignment between RRC states in UE and the gNB, because the two timers are independent and there is no way to synchronize them: gNB and UE might decide differently on when the timer is started depending if the last transmission was heard or not.
During temporary state misalignment the UE might be not reachable.
Four cases are expected:
· UE in RRC_CONNECTED – gNB in RRC_INACTIVE: 
· DL data: gNB sends RAN paging, but it is not received by UE since it is already in RRC_CONNECTED. gNB must repeat the RAN paging to resume the connection and send data. 
· UL data: data packets are sent to gNB, but they cannot be received because gNB is in RRC_INACTIVE.
· UE in RRC_INACTIVE – gNB in RRC_CONNECTED:
· [bookmark: _Hlk501613154]DL data: data packets are directly sent to UE, but they cannot be received because UE is in RRC_INACTIVE
· UL data: UE resumes the connection (unneeded exchange of RRC messages) and data can be sent 
· It requires pre-configuration of the RRC_INACTIVE parameters (e.g. RAN notification area, RAN configured DRX cycle) via an early RRC reconfiguration message, but such parameters could be out-to-date when the UE enters RRC_INACTIVE.
The implicit state transition from RRC_CONNECTED to RRC_INACTIVE by using an inactivity timer could lead to temporary states misalignment between UE and gNB, making the UE unreachable. 
[bookmark: _Hlk501522377]The RRC_INACTIVE parameters sent via pre-configuration could be out-to-dated when the UE enters RRC_INACTIVE.

For these reasons, it is proposed to only use the explicit state transition from RRC_CONNECTED to RRC_INACTIVE (i.e. initiated by gNB by sending RRCRelease with suspend configuration).
[bookmark: _Hlk501008767][bookmark: _Hlk500921742]Only explicit state transition from RRC_CONNECTED to RRC_INACTIVE should be used for the following reasons:
	- The network controls when sending the UE to RRC_INACTIVE, avoiding states misalignment and UE unreachability;
- RRC_INACTIVE parameters can always be updated because are sent to the UE when the state transition occurs (no earlier reconfigurations needed).

It follows that no timer should be used to move the UE from RRC_CONNECTED to RRC_INACTIVE
No timer should be used to move the UE from RRC_CONNECTED to RRC_INACTIVE.

We should clarify that the abovementioned proposals about not defining a timer-based solution are about the normal procedure to move UEs from connected to inactive. For the failure case, where network tries to send a RRCRelease with suspend configuration message that is not received by the UE (which could cause a state mismatch), it has been agreed in RNA2#101bis to use data inactivity timer that when expired makes the UE notify the higher layer, which will trigger a NAS recovery.

Agreements:
7	Use LTE solution for state mismatch due to the release procedure (i.e. based on Data Inactivity Timer (only running in RRC_CONNECTED) and upon on timer expiry transition to IDLE and NAS recovery);

The fundamental difference in this error case is that UE will attempt to contact the network as soon as the failure is detected, to avoid any state mismatch.

Conclusion
In section 2 we made the following observations:
1. The implicit state transition from RRC_CONNECTED to RRC_INACTIVE by using an inactivity timer could lead to temporary states misalignment between UE and gNB, making the UE unreachable. 
1. The RRC_INACTIVE parameters sent via pre-configuration could be out-to-dated when the UE enters RRC_INACTIVE 
Based on the discussion in section 2 we propose the following:
1. Only explicit state transition from RRC_CONNECTED to RRC_INACTIVE should be used for the following reasons:
- The network controls when sending the UE to RRC_INACTIVE, avoiding states misalignment and UE unreachability;
- RRC_INACTIVE parameters can always be updated because when sent to the UE at state transition (no earlier reconfigurations needed).
No timer should be used to move the UE from RRC_CONNECTED to RRC_INACTIVE.
[bookmark: _In-sequence_SDU_delivery]References
[bookmark: _Ref503355162]R2-1712208, “State transition from RRC_CONNECTED to RRC_INACTIVE”, ASUSTeK, Reno, Nevada, USA, 27th November – 1st December 2017
[bookmark: _Ref503355170]R2-1805323, “Timer based state transmission from CONNECTED to inactive”, Huawei, HiSilicon, Sanya, P.R. of China, 16th – 20th April 2018
[bookmark: _Ref503355177]R2-1804816 “Timer-based Inactivation for NR”, InterDigital, Sanya, P.R. of China, 16th – 20th April 2018


	3/3	
image1.png
UE

RRC_CONNECTED

|

NR gNB

RRC_CONNECTED

Data

NZVAN

Start inactivity timer (_

Timer expires

RRC_INACTIVE

Start inactivity timer

3

Timer expires
RRC_INACTIVE





