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Abstract of the contribution: it is proposed to update TR 23.799 to include an alternative solution to activate RRC_inactive_connected state.

1.
Discussion

When RAN level paging is introduced into NG system, it is believed that the RAN level paging area should be allocated by RAN node. However, whether the RAN level paging area should be consistent with CN level paging area still requires further discussion.
If CN level paging is per TA, and RAN level paging is per cell, separating the allocation of CN level paging area and the RAN level paging area will be more flexible and simple, e.g. RAN node can dynamically adjust RAN level paging area by considering UE moving speed, UE moving direction etc.. Otherwise, the final CN/RAN level paging area needs to be carefully tailored, e.g. if a TA contains cells in which the UE can use RRC_inactive_connected state, and cells in which the UE can not use, then this TA shall be excluded from the CN level paging area.
Based on such considerations, we put forward another option to activating RRC_inactive_connected state for a UE.
2
Proposal
It is proposed to update solution 3.19 in TR 23.799 to include another option of activating RRC_inactive_connected state.
* * * Start of changes * * * *

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 report the list of cell IDs and/or TAs it desires to be served in while NG CM Connected and RRC inactive connected mode.  This list (i.e. Intended Area in this solution) 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 Allowed 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.
When the UE is in RRC inactive mode and detects that it moves to a cell which is not in the Long Connected Allowed Area, the UE send a notification to the NG Core/NG RAN that the UE has left the Long Connected Allowed Area. The NG Core/NG RAN may update or delete the assigned Long Connected Allowed Area.
Editor's note: details of notification procedure are FFS.

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 Activation Procedure 
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 Figure 6.3.19.2.1-1 Service Activation Procedure
1.
When the UE sends Service Activation Request, it optionally contains Long CM Connected indicator and the Intended Area. The Intended Area is the area that it desires to be served in NG CM Connected and RRC inactive connected mode.
Editor's note: It’s FFS whether the Intended Area should be included or not.

2.
NG Core performs the activation of the user plane. The NG Core determines whether the UE is allowed and appropriate to stay NG Connected for a long period. If yes:
2a.
The NG Core indicates to RAN that the UE is considered long connected in the NG Core. The NG Core provides the Intended Area to RAN. The NG RAN generates the Long Connected Allowed Area taking the Intended Area into account.
Editor's note: It’s FFS the relationship between the Intended Area and the Long Connected Allowed Area.2b.
The Long Connected Allowed Area is sent to the UE.
Editor's note: Details of this step are FFS.

3.
When NG RAN release the RRC connection (e.g. due to no data transmission over a certain time), the NG RAN and the UE enter RRC inactive connected state.
4.
When the UE moves out of the Allowed Area, the UE notifies the CN Core.
Editor's note: details of notification procedure are FFS.
6.3.19.2.2
An alternative to to Activate RRC_inactive_connected state 
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 Figure 6.3.19.2.2-2 An alternative of Service Activation
1. 
NG Core receives an Attach/TAU request or Service request from a UE.

2.
The NG Core determines whether this UE is allowed to activate RRC inactive connected mode based on UE mobility profile (e.g. mobility level), UE subscription and network policy. If the UE is allowed, the network may further determine an Intended Area where the UE is expected to be served in NG CM Connected and RRC inactive connected mode.
3.
While activating user plane path for this UE, the NG Core provides the RAN an assistant information of activating RRC inactive_connected state. The assistant information at least includes an indication of whether activating RRC_inactive_connected state is allowed. If the network determined an Intended Area for this UE, the assistant information may also include the Intended Area. An example case of only including the indication of activating RRC_inactive_connected is that the UE is no mobility.
4.
If RRC_inactive_connected state will be activated for this UE, NG3 connection(s) will be established between the RAN node and NG core even in the TAU procedure.
5.
The NG RAN allocates a UE specific Long Connected Allowed Area by taking the Intended Area into account if it received the Intended Area.
6.
During the Attach/TAU procedure, the NG core shall response the UE with a TAI list which equals the Intended Area.
7.
When the RAN node releases the RRC connection (e.g. due to no data transmission over a certain time), it indicates the UE specific Long Connected Allowed Area to the UE. After that, the NG RAN and the UE enter RRC inactive connected state.
If the UE moves out of the UE specific Long Connected Allowed Area, the UE notifies the NG RAN directly or via NG core, so that the NG RAN can re-allocate a UE specific Long Connected Allowed Area for the UE. If the NG RAN node receiving the notification is different from that activating RRC_inactive_connected state for this UE, the new NG RAN node needs to retrieve the assistant information of activating RRC inactive_connected state from the old NG RAN node or the NG core.
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.
* * * End of changes * * * *
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