3GPP TSG-RAN WG3 #93
                                                                          R3-161653
Gothenburg, Sweden , 22th – 26th Aug 2016
Title: 
The required feature analysis for the RAN initiated paging 
Source: 
Samsung
Agenda item:
21
Document for:
Discussion and approval
1. Introduction 
In RAN3#92, people went to a common understanding that the RAN initiated paging is based on the kept S1 connection and a new RRC state. RAN3 work is pending to RAN2 discussion on the new RRC state.

In RAN2#94(RAN2-164545), RAN2 agreed that: The S1 connection of a "lightly connected" UE is kept and active, in order to hide the mobility and state transitions from the CN. From RAN2 perspective, for the "lightly connected" UE, the RAN initiated paging is feasible and beneficial in terms of signalling reduction as well as decreasing the latency. Thus the RAN initiated paging can be introduced from RAN2 perspective.
Although RAN2 didn’t explicitly define the new RRC state yet, the RAN initiated paging work at RAN3 could continue. 
In this paging, we focus on the required features for the RAN initiated paging.

· Data forwarding from the old anchor eNB to the new anchor eNB
· DL data 

· DL NAS PDU

· Scenarios with X2 interface and without X2 interface
· Paging request from the anchor eNB to the other eNBs

· Anchor eNB relocation 
· Configuration of the area for anchor eNB relocation

· UE Context fetch or UE context setup for  the new anchor eNB

2. RAN initiated paging features 

2.1  Data forwarding 
When the UE in light connection, the RAN initiated paging triggers may include: 

· The anchor eNB receives the DL data from SGW.

· The anchor eNB receives the DL NAS Transfer from the MME (e.g. NAS PDU or CIOT CP Data).

2.1.1 DL Data forwarding 
For RAN initiated paging, the DL data is buffered at the anchor eNB. 

· Scenario1: The paging may be relayed over X2 and if the UE response the paging at the new eNB, the data forwarding over X2 is required. However, before knowing the UE context, the new eNB cannot provide the data forwarding address. 

· Scenario2: when the old eNB receives the DL data, the UE may happen to move out of the reachable area of the anchor eNB. At that case, the UE should setup connection to the new eNB to relocate the anchor eNB. The new eNB may probably have no X2 interfaces with the old eNB. Before MME updating the new eNB address to the SGW, the SGW continues forwarding data to the old eNB. So during this interval, the data sent to the old eNB cannot be forwarded. Since the MME, the new eNB and the UE are transparent to this data buffer situation. To tolerate the data loss doesn’t align with the principle of service continuity. The intention of the light connection is to improve the signalling overhead and should not to make trouble to service continuity. This scenario should be fixed to avoid data loss.
· In legacy, the similar scenario is also considered. When the UE setup the UE connection for TAU Update without uplink data, if the DL data happens to arrive at the SGW, the MME also setup E-RAB for the UE. It is the same scenario for light connection.

[image: image1.emf]UE Old eNB MME Target eNB

Initial UE Message

RRC Disconnect

(RAn2)

SGW

Initial UE Context Setup 

Complete

Initial UE Context Setup

SGW

地址

RRC Connection Reconfiguration

UE Context Release Complete

UE Context Release Command

Modify Bearer Request

Modify Bearer Response

End Marker

DL Data

Paging

RRCConnection Setup

Initial UE Context Setup 

Response

eNB 

地址

DL Data

.

Data Loss


Proposal1: RAN3 is proposed to consider the two scenarios for inter eNB data forwarding requirement. 

2.1.2 DL NAS Transfer 

For MME initiated paging, the DL NAS PDU is buffered at the MME before the UE is back to connected. 

For RAN initiated paging, the DL NAS PDU is buffered at the anchor eNB. The buffered DL NAS PDU may be one or more, e.g. CIOT CP data. In case the UE moves to a new another eNB, the NAS PDU forwarding is required.

Proposal2: RAN3 is proposed to consider the data forwarding requirement for DL NAS PDU.

2.2 Paging relay over X2
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Deployment Scenario
For two neighbour eNBs, there might be X2 interface between them or not and the two might belong to the same MME or different MMEs respectively. 

In principle, the RAN initiated paging should be based on the eNBs with X2 interface. The reachable area of the paging of the anchor eNB should be limited to the anchor eNB and the eNB having X2 with the anchor eNB.
Proposal3: The RAN initiated paging is not relayed over S1.

2.3  Anchor eNB relocation
2.3.1 Configuration of the area for anchor eNB relocation 
In case UE moves out of the reachable area of the anchor eNB, the anchor eNB should be relocated to the new eNB. Since the UE doesn’t know whether the reselected cell belongs to the reachable area of the anchor eNB or not. An area for anchor eNB relocation should be configured for the UE. The area for anchor eNB relocation configured for the UE should be smaller or equal the reachable area of the anchor eNB.

Proposal4: An area for anchor eNB relocation should be configured for the UE. Once the UE moves out of the configured area of the anchor eNB, the UE should reconnect to the network to relocate the anchor eNB. 
2.3.2 Anchor eNB relocation
Anchor eNB relocation may happen if:
· UE moves out of the configured area for anchor eNB relocation.

· The UE initiate RRC connection to a new eNB, e.g. for UL data transfer or receiving paging.
So the anchor eNB for the UE is relocated to a new eNB once the UE connects to the new eNB. 

· If the new eNB have the X2 interface with the old eNB, the UE context retrieve procedure could be reused. After the sending the Path Switch Request, the new eNB releases the S1 connection with the old eNB.
· If there is no X2 interface, the initial UE context setup procedure should be used. After the MME releases the initial UE message from the new eNB, the MME release the S1 connection with the old eNB.
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Proposal5: For anchor eNB relocation, if there is X2 interface between the old eNB and the new eNB, the X2 based UE context retrieve procedure could be reused
Proposal6: For anchor eNB relocation, if there is no X2 interface between the old eNB and the new eNB, the initial UE context setup should be used. 

3. Conclusion 

In this paging, we focus on the required features for the RAN initiated paging.

Proposal1: RAN3 is proposed to consider the two scenarios for inter eNB data forwarding requirement. 

Proposal2: RAN3 is proposed to consider the data forwarding requirement for DL NAS PDU.

Proposal3: The RAN initiated paging is not relayed over S1.

Proposal4: An area for anchor eNB relocation should be configured for the UE. Once the UE moves out of the configured area of the anchor eNB, the UE should reconnect to the network to relocate the anchor eNB. 
Proposal5: For anchor eNB relocation, if there is X2 interface between the old eNB and the new eNB, the X2 based UE context retrieve procedure could be reused

Proposal6: For anchor eNB relocation, if there is no X2 interface between the old eNB and the new eNB, the initial UE context setup should be used.
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