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1.
Introduction
According to the TS 36.331, the UE will transit to RRC_IDLE upon receiving the expiry of DataInactivityTimer from lower layers.
	5.3.8.6  UE actions upon receiving the expiry of DataInactivityTimer
Upon receiving the expiry of DataInactivityTimer from lower layers, the UE shall:

1>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'RRC connection failure';


It was clear behaviour in order to manage resources effectively when there is only two state, i.e., RRC_IDLE and RRC_CONNECTED. However, as RRC_INACTIVE was introduced in eLTE, RAN2 needs to discuss how to handle DataInactivityTimer for RRC_INACTIVE in eLTE.
2.
Discussion
In the MAC specification, DataInactivityTimer is start or restart only when the MAC entity receives or transmits the MAC SDU. 
	5.17 Data inactivity monitoring

The MAC entity may be configured by RRC with a Data inactivity monitoring functionality, when in RRC_CONNECTED. RRC controls Data inactivity operation by configuring the timer DataInactivityTimer.

When DataInactivityTimer is configured, the MAC entity shall:

-     if the MAC entity receives the MAC SDU for DTCH logical channel , DCCH logical channel, or CCCH logical channel; or

-     if the MAC entity transmits the MAC SDU for DTCH logical channel, DCCH logical channel;

-     start or restart DataInactivityTimer.

-     if DataInactivityTimer expires, indicate the expiry of DataInactivityTimer to upper layers.


Based on RAN2 agreements so far, it will not be possible to transmit or receives data while in RRC_INACTIVE in eLTE at least in Rel-15. Following the current text procedure, if the network configures DataInactivityTimer for the UE in RRC_CONNECTED, even if the UE enters RRC_INACTIVE, the UE will move to RRC_IDLE by expiry of DataInactivityTimer, but this state transition will not be an original intended behaviour. Thus, RAN2 needs to clarify how to handle DataInactivityTimer when the UE moves to RRC_ INACTIVE.

Observation 1. At least in Rel-15, there is no data transmission/reception while in RRC_INACTIVE.                         
Observation 2. RAN2 needs to clarify how to handle DataInactivityTimer when the UE moves to RRC_ INACTIVE.
The DataInactivityTimer is implemented with release/setup structure in ASN.1. Thus, the eNB can release DataInactivityTimer whenever the eNB needs. However, since the RAN2 agreed to use one step procedure for transitioning to RRC_IDLE, if the eNB wants to release DataInactivityTimer before transitioning the UE to RRC_INACTIVE, RRC connection reconfiguration procedure should be followed. This causes additional signalling for state transition to RRC_IDLE, and it seems not be effective way. 
DataInactivityTimer was designed for detecting whether user plane packets are exchanged or not for a certain time, so without data exchange between the eNB and the UE, that timer is not required. However, considering that timer is part of the UE context, keeping the DataInactivityTimer as the UE context, but disabling it seems to be the simplest and most reasonable way.

Proposal 1. When the UE receives message for transition to RRC_INATIVE, DataInactivityTimer is disabled.

If proposal 1 is agreed, since the UE will keep the DataInactivityTimer value configured previously, there could be two options for resuming DataInactivityTimer as below:

Option 1. Upon resuming, UE activates DatadInactivityTimer unless the eNB releases or reconfigures DataInactivityTimer in RRCConnectionResume message
Option 2. Upon resuming, UE releases DataInactivityTimer unless the eNB (re-)configures DataInactivityTimer in RRCConnectionResume message.
Since the DataInactivityTimer configuration is ‘Need ON’, it reasonable to support as option 1. In addition, considering that the data transmission in RRC_INACTIVE may be possible in the later release, it may be beneficial to use DataInactivityTimer during data transmission/reception while in RRC_INACTIVE although the behaviour upon expiry could be different for now.
Proposal 2: Upon resuming, UE activates DataInactivityTimer unless the eNB releases or reconfigures DataInactivityTimer in RRCConnectionResume message.
3.
Conclusion
In this discussion paper we presented our view on handling of DataInactivityTimer for RRC_INACTIVE and proposed the following:
Observation 1. At least in Rel-15, there is no data transmission/reception while in RRC_INACTIVE.                         
Observation 2. RAN2 needs to clarify how to handle DataInactivityTimer when the UE moves to RRC_INACTIVE.
Proposal 1. When the UE receives message for transition to RRC_INATIVE, DataInactivityTimer is disabled.

Proposal 2: Upon resuming, UE activates DataInactivityTimer unless the eNB releases or reconfigures DataInactivityTimer in RRCConnectionResume message.
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