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1 Introduction
  In this contribution, we will investigate the influence of RRC Connection Release to ProSe D2D service. eNB sends a RRCConnectionRelease message to UE for many reasons, such as 1) To let UE transit to RRC_IDLE state, 2) MME offloading, 3) CS-Fallback, etc. Here, we concentrate on the scenario that eNB triggers the RRC Connection Release progress when there is no active packet transmission in the Uu interface for a period of time. With the introduction of ProSe D2D service, the eNB should also consider the UE’s behavior in PC5 interface when it wants to release the RRC Connection. We will analyze what information the eNB can take into consideration by the RRC Connection is released. Finally, we propose that serving cell should jointly consider the UE’s condition in PC5 interface before releasing the RRC Connection. 
2 Discussion   
We will analyze the RRC Connection Release progress based on Fig. 1. In Fig. 1, UE starts a cellular traffic through Uu interface with its serving cell at T1. At T2, the UE also starts a ProSe D2D service through PC5 interface. The ProSe D2D service could be direct communication and/or direct discovery service. Then, the cellular traffic ends at T3. In normal operation, the serving cell may trigger an inactivity timer at T3. Then it would prepare to release the RRC Connection after the inactivity timer expires. Finally, UE receives the RRC Connection Release message at T5. So, it is clear that the UE is in RRC_CONNECTED state before T5 and it will transit to RRC_IDLE state after T5  if the PC5 interface doesn’t exist. However, with the introduction of ProSe D2D service, we need to review the RRC Connection Release progress to prevent the possible interruption to ProSe D2D service. 

In PC5 interface, UE can be a transmitter (Tx DUE) and/or receiver (Rx DUE) of ProSe D2D service. To a Rx DUE, the UE is still able to receive ProSe D2D service when it transits from RRC_CONNECTED state to RRC_IDLE state. However, the state transition may cause problems to Tx DUE. It is because RAN2 has agreed that a Tx DUE in RRC_CONNECTED state can’t keep the configured radio resource after it transits to RRC_IDLE state.  So, the ProSe D2D service in the PC5 interface would be influenced when the Tx DUE transits from RRC_CONNECTED state to RRC_IDLE state. 

Observation 1: ProSe D2D Service would be affected if the RRC Connection is released.
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Fig. 1 RRC Connection Release progress
To prevent this problem, serving cell needs to consider UE’s condition in PC5 interface before releasing the RRC Connection. In the following analysis, we will analyze what information the serving cell may obtain from Tx DUE. 
Condition 1 Direct communication 

When the Tx DUE is transmitting direct communication, the serving cell can obtain the UE’s information in PC5 interface through two approaches: 

i) A connected UE interested to transmit direct communication shall indicate interest to its serving cell. Moreover, it shall also inform the network when it is no longer interested to transmit ProSe communication. 
ii) When Mode 1 resource allocation is configured to the UE, serving cell can also obtain the ProSe BSR from UE during the direct communication. 
We will analyze the two approaches respectively:  

a) Mode 1 resource is configured to the Tx DUE 

When Mode 1 resource is configured to the Tx DUE, Tx DUE needs to send the ProSe BSR to the serving cell for scheduling request. Therefore, the serving cell can receive the ProSe BSR from the Tx DUE. So, the serving cell can prevent affecting direct communication by jointly considering the ProSe BSR before releasing the RRC Connection. 
Observation 2: When Mode 1 resource is configured for direct communication, the serving cell may take ProSe BSR into consideration before releasing the RRC Connection. 
b) Mode 2 resource is configured to the Tx DUE 

Tx DUE wouldn’t provide ProSe BSR to the serving cell when it is configured Mode 2 resource. Based on RAN2 agreements, a connected UE would indicate its interest or not about transmitting ProSe communication to its serving cell. So, the serving cell may consider the UEs’ interests to transmit ProSe communication before releasing the RRC Connection. Otherwise, the ProSe communication would be interrupted. 
Observation 3: The serving cell may consider the UEs’ interests to transmit ProSe communication before releasing the RRC Connection.  
Condition 2 Direct discovery  

  In RAN2#87 bis meeting, no matter Type 1 or Type 2B resource allocation is configured for UE to transmit discovery signal, it is agreed that UE informs to eNB whenever there is any change in number of distinct discovery information to be transmitted in the ProSe Direct Discovery Indication message. This also includes the case when UE no longer has any valid discovery information for transmission. Therefore, the serving cell could consider the amount of valid discovery information in the Tx DUE before releasing the RRC Connection. 
Observation 4: The serving cell may consider the amount of valid discovery information in the Tx DUE before releasing the RRC Connection. 
To summarize, we have investigated that ProSe D2D service would be affected after the serving cell releases the RRC Connection. Based on RAN2 agreements, a RRC_CONNECTED Tx DUE provides information, which reflect its condition in the PC5 interface, to the serving cell. So, we suggest that the serving cell should consider the UE’s condition in PC5 interface before releasing the RRC Connection. 

Proposal 1: Serving cell should jointly consider the UE’s condition in PC5 interface before releasing the RRC Connection.
3
Conclusion 
In this contribution, we have obtained the following observations:  
Observation 1: ProSe D2D Service would be affected if the RRC Connection is released.

Observation 2: When Mode 1 resource is configured for direct communication, the serving cell may take ProSe BSR into consideration before releasing the RRC Connection. 

Observation 3: The serving cell may consider the UEs’ interests to transmit ProSe communication before releasing the RRC Connection.  

Observation 4: The serving cell may consider the amount of valid discovery information in the Tx DUE before releasing the RRC Connection.
Based on our observations, we provide proposal 1 for RAN2 discussion: 
Proposal 1: Serving cell should jointly consider the UE’s condition in PC5 interface before releasing the RRC Connection.
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