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Abstract of the contribution: KI#5, Update of Solution#9, this contribution proposes description for how the URLL UE should behave in RRC Inactive Mode
1 Discussion
Observation:
To be able to send data from the UE in RRC Inactive state the UE must first be synchronized with the network and after that receive the network configuration so the UE knows when and where to send the Random Access Preamble. This could for example be done via listen to Primary Synchronization Signal (PSS) and then Secondary Synchronization Signal (SSS) to be in sync with the network. After that the UE needs to receive Master Information Block (MIB), Downlink Control Information (DCI), System Information Block 1 (SIB1) and System Information Block 2 (SIB2). The above procedure is time consuming and is not needed if the UE already have done this when there is a trigger to send UE initiated URLLC data.
Proposal:
We propose to add a clarification that a UE that is activated for URLLC in RRC Inactive state should in the background receive all information needed to start the Random Access Procedure without any additional information from the network. This allows the UE to send EDT data with similar latency as in connected mode.
[bookmark: _Toc462478989]2 Proposal
This document proposes the following changes into TR 23.725.
* * * Start of Change 1 * * *
[bookmark: _Toc529343301]6.9	Solution #9 for Key Issue 5, supporting low latency for initial data delivery without requiring that the UE to always be in RRC_Connected State
[bookmark: _Toc529343302]6.9.1	Description
This solution applies to key Issue 5 when the UE change state from RRC_Inactive to RRC_Connected in another NG-RAN node than the one that has the UE context, where the nodes are within the same RAN Notification Area, and there are MO or MT data that need to be delivered with ultra low latency or with low jitter.
This solution allows the UE to deliver initial ultra low latency data to the existing DNN via the Xn interface without having the network to reconfigure the N3 and possible also the N6 interface.
CM-CONNECTED with RRC Inactive is used for URLLC User Data with following enhancement:
-	RAN uses at least the QoS information to detect if URLLC is requested.
-	RAN receives an indication from the UE if a URLLC PDU Session shall be resumed.
-	When the UE send RRC_Resume request to a NG-RAN Node that does not have the UE Context then RAN may decide that the anchor NG-RAN Node will not do a path switch of N3 to the new NG-RAN Node immediately.
NOTE:	It is up to RAN to decide when to start the transfer of user data to the Anchor RAN Node in relation to the procedure to retrieve the UE Context from the Anchor RAN Node. RAN may decide to only deliver the first EDT from the UE and then perform N3 path switch or, temporary setup a data forwarding tunnel of the PDU session over the Xn interface (TS 38.420 [12] and TS 38.415 [13])or not to switching N3 path to serving NG-RAN to avoid unnecessary N2 signalling if it is limited size of URLLC user data. If the path switch was executed then the new NG-RAN node will become the new anchor NG-RAN node.
-	When the UE is handed over from one non-anchor RAN node to another within the same RAN Notification Area (RNA), the RAN anchor node may decide to defer re-anchoring.
[bookmark: _Toc529343303]NOTE:	To achieve URLLC data transfer from a UE in RRC Inactive Mode the UE will, in addition to normal RRC Inactive behaviour, listen to the network so the UE already have all information needed to immediately initiate the Random Access Procedure without any further delays. This optimization is valid for the UE regardless of if the UE listening to the NG-RAN node that has the UE’s context or not.
6.9.2	Procedures
The procedure below shows the ultra low latency solution where the user data is delivered over Xn.


Figure 6.9.2.1: Ultra low latency user data delivery
0.	Precondition is that the UE successfully done a PDU Session Establishment Procedure according to clause 4.3.2.2.1 in TS 23.502 [3] and that SMF indicates in the N2 SM container using QoS information to the anchor NG-RAN Node that the PDU Session is used for URLLC.
1.	UE to NG-RAN: RRC Resume Request (Resume ID, Indicator) according to existing procedure under Non-anchor NG-RAN node 1.
NOTE 1:	A UE may have many PDU sessions established before entering RRC_Inactive. Therefore, the UE need to indicate whether the Resume Request is linked to an URLLC PDU session or not. RAN needs to decide the format of this indication e.g. simple flag or PDU session ID.
2.	The new NG-RAN node (Non-anchor NG-RAN node 1) uses the Resume ID to identify the anchor NG-RAN node and request to retrieve the UE Context from the anchor NG-RAN Node. In case of EDT the UE context retrieval may also include the early data. If the resumed PDU Session is an URLLC PDU Session, the anchor NG-RAN Node may decide to configure the Non-anchor NG-RAN Node as a relay for that UE. In that case the Non-anchor NG-RAN Node 1 will relay future MO & MT user data between the UE and the Anchor RAN Node.
NOTE 2:	RAN needs to decide messages and procedures to support Xn forwarding tunnel feature.
3.	The Non-anchor RAN Node 1 sends the RRC Resume message to the UE.
4.	The UE Enter RRC_Connected state.
5.	All MO user data will be transferred from the UE to the Non-anchor NG-RAN Node 1 and then over Xn to the anchor NG-RAN Node and further transported via existing N3 & N6 to the DNN and the low latency application service. MT user data will be sent in the opposite direction.
6.	Due to UE mobility the UE is handed over from Non-anchor NG-RAN node 1 to Non-anchor NG-RAN node 2. The Anchor NG-RAN node decides to remain as anchor and defer any re-anchoring to later.
7.	All MO and MT data between NG-RAN node 2 and the CN are relayed via the Anchor NG-RAN node.
NOTE 3:	Keeping the Anchor RAN node unchanged for UE in RRC_CONNECTED state can be beneficial for low-latency communication by avoiding delays associated with traffic forwarding of traffic upon handover between Non-anchor RAN node 1 and Non-anchor RAN node 2 (either directly or via the Anchor RAN node). It is assumed that it is used in conjunction with RAN-level mechanisms for low-latency communication that are out of scope of this TR. The benefits of this specific aspect of the solution need to be evaluated.
[bookmark: _Toc529343304]6.9.3	Impacts on Existing Nodes and Functionality
RAN:
-	RAN, based on if the PDU Session is an URLLC PDU Session received from the SMF, may decide to establish a forwarding tunnel between the new NG-RAN and anchor NG-RAN during the Resume procedure or, RAN may decide to only forward the EDT user data included in RRC_Resume_Request in the UE Context Retrieval request and allow the Anchor NG-RAN Node to deliver the EDT user data over existing N3 without any N3 path switch.
[bookmark: _Toc529343305]6.9.4	Solution Evaluation
Editor's note:	This clause provides an evaluation of this solution.

* * * End of changes * * *
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