3GPP TSG SA WG2 Meeting #117
S2-165732
17 – 21 October 2016, Kaohsiung city, Taiwan              
(revision of S2-16XXXX)
Source:
Huawei, HiSilicon

Title:
The procedure to activate RRC inactive connected mode
Document for:
Discussion and approval

Agenda Item:
6.10.3
Work Item / Release:
FS_NextGen /Rel-14

Abstract of the contribution: This contribution provide detailed call flow for usage of RRC inactive connected mode defined in clause 6.3.19.
Discussion
1 Whether the Intended Area is needed?

In the release 13 CIoT discussion, when the UE is suspended and downlink data comes, the CN needs to page the UE within the whole TA lists. However, given in 5G, there are more RAN nodes and massive IoT devices, the paging resource will be even more limited. Consequently, it’s helpful if the paging area can be further shrink smaller than a TA lists defined in 4G.

It’s said that, the NG Core can shrink the paging area with certain algorithms.  It works quite well in some use case, such as the UE is an IoT device (e.g. intelligent meters) with low or even no mobility.  However, when it comes to a UE as a smartphone, it is not easy to determine the appropriate area. This is because the smartphone may move from time to time, it is too dynamic for the NG Core to adjust to this mobility by certain algorithms.
It’s also claimed that the NG Core may store the user behaviours for any users, so that an appropriate dynamic paging area can be determined by NG Core. It’s questionable whether this solution is scalable. This is a dedicated data base is needed to maintain all this information, especially even after the UE is detached from the network. Furthermore, it implies to use the policy function to update the UE paging area, which may be no so easy to update dynamically for every user to have dedicated paging area.
In this sense, if the UE can provide UE specific information to the network, the NG Core can optimize the paging area without dedicated database and potential privacy issue. 
Proposal 1 : The Intended Area is needed to limit the area for  the RRC inactive mode. 

2 What is the relationship between the Intended Area and the Long Connected Permitted Area.

When the Intended area is provided to the NG Core, the next question is which entity shall determine Long Connected Permitted Area, NG Core or NG RAN?  
It’s assumed that the NG Core can’t have the detailed RAN information, e.g. cell arrangement.  However, when the UE provide the Intended Area to the NG Core, it’s likely to be a lists of Cell ID that the UE wants be served in RRC inactive mode. Consequently, it’s appropriate for RAN to determine the Long Connected Permitted Area.
Proposal 2 : The Long Connected Permitted Area is determined by RAN according to the Intended Area provided by the UE . 

3 What happens if the UE move out from the Long Connected Permitted Area.

When the UE move out from the Long Connected Permitted Area, it is possible that:
· The UE moves to a new area that it can still be served in RRC inactive mode

· The UE moves to a new area that it can’t be served in RRC inactive mode anymore 

Generally speaking, when the UE move to a new area that it still can be served in RRC inactive mode, the NG Core needs to update RAN node information (e.g. IP address at least) in order to maintain the data transmission.   When the UE moves to a new area that it can’t be served in RRC inactive mode, the NG Core needs to release the data connection and synchronise the UE state. 
Proposal 3: NG Core needs to be updated if the UE move out from the Long Connected Permitted Area . 

2. Proposal
It is proposed to add the solution for infrequent small user data transfer into TR23.799.

6.3.19
Solution 3.19: Solution to activate RRC inactive state
6.3.19.1
Architecture description
This solution enable to UE to enter RRC_inacive_state as described in clause 6.3.2.
When a UE activates user plane service, the UE may reports the list of cell IDs and/or TAs it desires to be served in NG CM Connected and RRC inactive connected mode.  This list is named as Intended Area, which may help NG Core to limit the area to page the UE.
Editor’s note: How the list is derived, maintained is FFS. Security and privacy aspects are FFS.

The NG Core determines whether the UE is allowed to use the RRC inactive connected mode based on the subscription and policy. The triggering of determination can be the request from a UE, or the NG Core itself according to the UE subscription. The Long Connected Permitted  Area is determined by NG RAN and then feedbacks to the UE. The Long Connected Allowed Area can be a list of Cell IDs or TAs.


6.3.19.2
Function description

Editor's note:
This clause will contain function descriptions and the interactions among the network functions.
6.3.19.2.1
Service Request Procedure 
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Figure 6.3.19.2.1-1 Service Request Procedure for RRC inactive state
1.
If the UE is authorised to provide the Intended Area, when the UE sends Service Request, it optionally contains Long Connected Indicator and the Intended Area. The Intended Area is the area that it desires to be served in   NG Connected and RRC inactive connected mode.

2.
NG Core performs the activation of the user plane within the 5G Core, e.g. activates the SM and UP GW.
3.
The NG Core determines whether the UE is allowed to stay NG Connected for a long period. This determination can be done based on the UE request, or the UE subscription and policy. If the UE is allowed to stay in the NG Connected for a long period, The NG Core stores the Intended Area as part of the UE Context and indicates it to RAN.

4.
 According to the Intended Area, RAN decides the Long Connected Permitted Area that the UE can be served in RRC inactive state. The RAN sends Long Connected Permitted Area to the UE..

Note: 
It’s up to RAN to decide how to use the Intent Area to generate the Long Connected Permitted Area that the UE can be served in RRC inactive state, e.g. within a RAN node or across multiple RAN nodes.


5.   The RAN sends UE Context Setup Response to NG Core. The NG Core finishes the rest steps of the service request procedure.




6.3.19.2.2
Location Update procedure 
This clause focuses on the call flow for UE in RRC inactive mode due to the UE mobility.  The UE can be move within one RAN node or across different RAN node. The UE can also transit from RRC Inactive to RRC Idle if the UE enter into certain area.
6.3.19.2.2.1
Location Update procedure when the UE is still in RRC inactive state
This clause specifies the call flow when RAN determines the NG Core needs to update the RAN node information due to the UE mobility (e.g. the UE moves to other cell which is not served by the current RAN node), when the UE can still can be served in RRC inactive mode.
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Figure 6.3.19.2.2.1-1: Location update procedure when the UE is still in RRC inactive state 
1.
The RAN node detects that a UE, which is in RRC inactive state,  moves to a new RAN node (e.g. a new RAN anchor point), so that the NG Core shall update the serving RAN Node information.
Note: 
It’s up to RAN Group how the RAN decides the UE has moved to a new RAN node.
2.  The new RAN node retrieves the UE context from the old RAN node. 
3.  The new RAN node sends the Path Switch Request message to the NG Core, which includes the necessary PDU session parameters (e.g. the new RAN node IP).

4.
The NG Core replies with a Path Switch Response.
6.3.19.2.2.2
Location Update procedure when the UE becomes RRC IDLE

This clause specifies the call flow when RAN detects that the UE has left the Long Connected Permitted Area and shall become idle due to the UE mobility. This happens e.g. the UE moves to other cell, which is not served by the current RAN node, or within one RAN node but not in the Long Connected Permitted Area.

[image: image4.emf]UE RAN Node NG Core

2 NG2 UE Context Release Request   

1  RAN detects that UE moves out from 

the Long Connected Permitted Area. 

3 NG2 UE Context Release  Response

3 Release the SM context 

in the NG Core

4 Release the RRC Connection and feedback to NG Core


Figure 6.3.19.2.2.1-1: Location update procedure when the UE is still in RRC inactive state 
1.
The RAN node detects that a UE, which is in RRC inactive state, move out from the Long Connected Permitted Area.
Note: 
It’s up to RAN Group to decide how the RAN detects the UE has moved out from the Long Connected Permitted Area.
2.  The RAN node send a NG2 UE Context Release Request message to NG Core.
3.  The NG Core releases UE context in SM, turns the UE state into NG IDLE and sends NG2 UE Context Release Response to RAN.
4.
The RAN nodes release the RRC connection and feedbacks to the NG Core.
6.3.19.2.3
Data Transmission when the UE in RRC inactive mode 

6.3.19.2.3.1
Mobile Terminated Data Transport when the UE is in RRC inactive mode 
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Figure  6.3.19.2.3.1-1: Mobile Terminated Data Transport when the UE is suspended
1.
When the UE RRC inactive connected mode, if there is any downlink data sent to the UE, the NG Core sends the packets to the serving RAN node directly.

2.  The serving RAN node pages the UE. 
3.  The UE resumes the RRC connection.

4.
The downlink data is sent to the UE.
6.3.19.2.4.1
Mobile Originated Data Transport when the UE is suspended 
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Figure  6.3.19.2.3.2-1: Mobile Originated Data Transport when the UE is suspended

1.
When the UE is NG Connected and RRC inactive connected mode, if the UE detects there is any uplink data, it resumes the RRC connection.
2.
The UE sends the uplink data to NG Core via RAN node.
6.3.19.3
Solution evaluation

Editor's note:
This clause will contain evaluation on the system impacts, e.g. UE, access network and non-access network.
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