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Abstract of the contribution: It is proposed to introduce an RAN Specific paging solution, to address MM-WT-#2, UE reachabiliiy management.

Proposal
During the discussion on MM_wt#2, it is the common understating that: 
1. Does RAN specific paging needed and how is CN aware of it?
Conclusion: RAN specific paging is needed when UE is in RRC inactive connected mode and CN Connected mode.
It is then propose to include an RAN specific paging solution described below in TR23.799 
* * * Start of changes * * * *

6.3.x
Solution 3.x: RAN Specific paging for UE in CN connected mode.
This solution addresses MM_WT_#2, UE reachability management, of Key Issue#3. 
6.3.x.1
Architecture description

For UE in CN_CONNECTED state, the user plane path and signalling path for this UE has been established between the NexGen Core and the NexGen RAN. That is, the NG2 connection and NG3 connection for this UE always exist once this UE enters CN_ CONNECTED state, but the UE may be in RRC_INACTIVE state or RRC_IDLE state. Before actual data/signalling transfer, the UE should be brought back to RRC_CONNECTED. However, UP function and CP function of the NexGen Core are not aware of actual UE’s RAN state. 
DL data and MT signalling message could be sent directly to the NexGen RAN by the NexGen Core UP and CP function, and the RAN Specific Paging is triggered if the UE is in RRC-INACTIVE or RRC_IDLE state. In this case, DL data and MT signalling message is buffered in the NexGen RAN.
NOTE: When a UE in RRC_INACTIVE state or RRC_IDLE state moves into the area served by a new RAN node, if the coordination between the new RAN node and anchoring RAN node which has NG2 and NG3 connections for this UE is supported, then the anchoring RAN node receiving DL data or MT signalling message will cooperate with new RAN node for paging the UE. However, if the coordination between new RAN node and anchoring RAN node is not supported, the new RAN node needs to initiate the establishment of NG2 and NG3 connections.
6.3.x.2
Function description
6.3.x.2.1
Downlink NG1 Signalling Triggered RAN Specific Paging.
If there is downlink signalling for a UE in CN_CONNECTED state, the NexGen Core sends the DL signalling message to the NexGen RAN via NG2. If the UE is in RRC-INACTIVE or RRC_IDLE state, the RAN Specific Paging is triggered, and the DL signalling message is buffered in RAN until UE come back to RRC_CONNECTED state. 
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Figure 6.3.x.2-1: Downlink NG1 signalling transport 
0.
The NexGen Core CP function wants to send NG1 signalling to UE. 
1.
The NexGen Core CP function sends the DL NG1 signalling message to NexGen RAN via NG2.
2.
If the UE is in RRC_INACTIVE or RRC_IDLE state, the NexGen RAN buffers the DL NG1 signalling message and then performs RAN Specific Paging. This procedure brings the UE back to RRC_CONNECTED state. 
Note 1: The RAN Specific Paging procedure is defined by RAN WGs.
3. 
Once the UE is back to RRC_CONNECTED state, the buffered the DL NG1 signalling message would be delivered to UE.

4.
The NexGen Core CP function and UE can then ex-change NG1 signalling.

6.3.x.2.2
Downlink NG3 data Triggered RAN Specific Paging.
When there is downlink data arriving at the NexGen Core UP function, the NexGen Core UP function directly pass those data to NexGen RAN. The NexGen RAN will buffer DL data if the UE is in RRC_INACTIVE or RRC_IDLE state, and initiates RAN Specific Paging procedure to bring UE back to RRC_CONNECTED state. Once succeed, the NexGen RAN deliver buffered data to UE.
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Figure 6.3.x.2-2: Downlink NG3 data transport
1.
The DL Data arrives at the NexGen Core UP function, the NexGen Core UP function forward received data to NexGen RAN via existing NG3 tunnels.The DL Date is buffered at NexGen RAN.
2.
The NexGen RAN checks the UE RAN state, if the UE is RRC_CONNECTED, then step 6 is preformed. Otherwise, .step 3 is the next step.
3.
The NexGen RAN performs RAN specific paging, and bring the UE back to RRC_CONNECTED state.
4.
The NexGen RAN sends DL data to the UE.

5. 
The UE and the NexGen Core UP function start data transfer.
6.3.x.3
Solution evaluation

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