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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
At RAN2 #98 meeting, DRX configuration for inactive UE was discussed. The related agreements are listed as follows [1].
	Agreements for paging in inactive using DRX (excludes eDRX, if supported) 
4: A UE in inactive can be configured with a UE specific RAN DRX cycle over dedicated signalling. 
5: The UE uses the shortest of the CN UE specific DRX cycle and the cell broadcasted DRX cycle and the RAN DRX cycle. All the DRX cycle values must be multiples of each other. 
6: UE specific RAN DRX cycle is released when the UE enters idle states. 
[bookmark: OLE_LINK7][bookmark: OLE_LINK16]7: UE specific RAN DRX cycle is kept when the UE moves to one new cell in the RNA area in inactive state. 



Based on the above agreements, it is still not clear in which dedicated signalling UE specific RAN DRX can be configured. In this contribution, we will discuss more details of UE specific RAN DRX configuration for Inactive UE.
2. [bookmark: OLE_LINK30][bookmark: OLE_LINK31][bookmark: OLE_LINK21][bookmark: OLE_LINK22]Discussion
In legacy LTE system, the system information brocasting is used to configure a common DRX for all UEs in idle state, while RRC dedicated signaling (more specifically in the IE DRX-Config) to configure a UE specific CN DRX for a UE in connected state. Basically, we think legacy LTE can be the baseline for inactive UE. Although the UE specific RAN DRX for inactive state will only be used when UE is in inactive state, the network may send the UE specific RAN DRX configuration ahead of time, e.g., when UE is in connected state via RRCConnectionSetup or RRCConnectionReconfiguration. When UE establishing an RRC connection, the UE specifc RAN DRX configuration can be carried by RRCConnectionSetup. In addition, when the UE performs handover to a new cell due to mobility, the source gNB will coordinate with target eNB. As a result, the UE specifc RAN DRX in inactive state may be reconfigured via handover command message. For another example, when UE transits from connected to inactive state, the UE specifc RAN DRX configuration can be carried via ‘release’ procedure by RRC Suspend message. In such way, the network has flexible control of UE specific RAN DRX configration which benifits power saving whennever the UE enters inactive state.  
Proposal  1	UE specifc RAN DRX can be configured/reconfigured as legacy LTE procedures over dedicated signaling such as RRCConnectionSetup or RRCConnectionReconfiguration or RRCConnectionReestablishment or Handover Command messages. 
[bookmark: OLE_LINK8][bookmark: OLE_LINK9]Proposal  2	UE specifc RAN DRX can be configured/reconfigured when UE transits from connected state to inactive state over dedicated signaling such as RRC Suspend message.
[bookmark: _GoBack]When UE is in inactive state, UE specific RAN DRX will be used. However, there is possibility that UE specific RAN DRX configration is not available in the UE or needs update, including but not limited to the following reasons: the network doesn’t configure any UE specifc RAN DRX to the UE before it enters inactive state, the UE moves to a new cell which may be out of an RNA area in inactive state etc. Based on the aforementioned consideration, we think the network should be able to configure the UE specifc RAN DRX meanwhile the UE is in inactive state. Generally there are four cases which may involve UE specific RAN DRX configuration for inactive UEs.
Case 1: UE specific RAN DRX can be configured when inactive UE performs RAN notification area update procedure.  The procedure details are illustrated in Figure 1.
In Figure 1, UE specific RAN DRX configuration will be carried via MSG4. The network will decide whether the UE stays in inactive state or transits to connected state, depending on whether MSG4 transmits RRC Suspend message or RRC Resume message. Moreover, according to above RAN2#98 agreements, UE specific RAN DRX cycle is kept when the UE moves to one new cell in the RNA area in inactive state. It can be understood that the UE specific RAN DRX configuration may come together with update of RAN notification area configuration. 


Figure 1 RAN notification area update procedure involved UE specific DRX configuration

Case 2: UE specific RAN DRX can be configured by RAN paging initiating RACH procedure. The procedure details are illustrated in Figure 2.
In Figure 2, UE specific RAN DRX configuration will be carried via MSG4, and the network will decide whether the UE stays in inactive state or transits to connected state, depending on whether MSG4 transmits RRC suspend message or RRC resume message. 



Figure 2 RAN paging initiating RACH procedure involved UE specific DRX configuration

Case 3: UE specific RAN DRX can be configured by RAN paging procedure. The procedure details are illustrated in Figure 3.
In Figure 3, UE specific RAN DRX configuration will be carried via RAN paging message. The paged UE ID (e.g,, Resume ID) is also included in the RAN paging message such that the UE specific RAN DRX configuration is uniquely associated.


Figure 3 RAN paging procedure involved UE specific DRX configuration

[bookmark: OLE_LINK10][bookmark: OLE_LINK11]Case 4: UE specific RAN DRX can be configured by RAN paging procedure, and then UE can send DRX acknowledgement to the network in uplink (e.g., over PRACH). The procedure details are illustrated in Figure 4.
[bookmark: OLE_LINK12][bookmark: OLE_LINK15]In Figure 4, UE specific RAN DRX configuration will be carried via RAN paging message the same as Case 3. Moreover, UE will send a DRX acknowledgement via MSG1 over PRACH. The PRACH resource used to transmit MSG1 can be dedicated, e.g. a dedicated PRACH preamble index which will also be carried via RAN paging message, or reserved for MSG1 trasmission in advance. The DRX ACK is benificial to make sure the paging occasions are aligned between the network and inactive UE. As a result, the inacitive UE can operate UE specific DRX to save power, at the same time, it can still be successfully paged by the network. 


Figure 4 RAN paging procedure involved UE specific DRX configuration with DRX ACK

Proposal  3	UE specifc RAN DRX can be configured/reconfigured when UE is in  inactive state over dedicated signaling such as MSG4 (e.g., RRC Suspend message or RRC Resume message) or RAN paging message.
3. Conclusion
In this contribution, we discuss signalling details of UE specific RAN DRX configuration for Inactive UE. Based on the discussion, the following proposals are made:
Proposal  1	UE specifc RAN DRX can be configured/reconfigured as legacy LTE proceduresover dedicated signaling such as RRCConnectionSetup or RRCConnectionReconfiguration or RRCConnectionReestablishment or Handover Command messages. 
Proposal  2	UE specifc RAN DRX can be configured/reconfigured when UE transits from connected state to inactive state over dedicated signaling such as RRC Suspend message.
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Proposal  3	UE specifc RAN DRX can be configured/reconfigured when UE is in  inactive state over dedicated signaling such as MSG4 (e.g., RRC Suspend message or RRC Resume message) or RAN paging message.
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