SA WG2 Temporary Document

Page 6

SA WG2 Meeting #113
S2-160365
St. Kitts, KN, 25-29 January 2016
(revision of S2-16xxxx)
Source:
Huawei, Hisilicon
Title:
Paging response for MT data with Control Plane Optimization
Document for:
Discussion
Agenda Item:
5.6
Work Item / Release:
CIoT/Rel-13
Abstract of the contribution: This paper discusses some optional solutions for paging response for MT data with Control Plane Optimization.
1. Background
In SA2 #112 meeting, a technically endorsed CR #2942 rev#4 (S2-154451) introduced the the solution for the transport of user data in the EPS control-plane. And the MT data transport procedure with Control Plane Optimization is depicted in Figure 1. For UE in ECM idle, when receiving a paging message, the UE will initiate a Service Request procedure to network as a paging response.
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Figure 1: MT Data transport in NAS signalling

And according to TS 24.301, the UE will start a timer T3417 when the Service Request message is sent to the network. And the timer T3417 is stopped until the UE receives the AS indication about bearer establishment for user plane. Also a service request attempt counter is used to limit the number of service request attempts and no response from the network.
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NOTE 1:
AS indications (indications from lower layers) are results of procedures triggered by MME in Service Request procedure. Triggered procedures could be e.g. RRC Connection Reconfiguration procedure.

Figure 2: Service Request procedure
However, for Control Plane Optimization, the MME should not send the S1-AP Initial Context Setup Request message to trigger the eNB to establish the user plane bearer. So the UE cannot receive the AS indication about bearer establishment for user plane. And it causes an abnormal case (T3417 expired) in the UE for the Service Request procedure.

Based on the above analysis, this paper discusses some optional solutions for paging response for MT data with Control Plane Optimization. 
2. Paging response for MT data with CP Optimization
To avoid abnormal case (T3417 expired) in the UE for the Service Request procedure, three optional solutions for paging response for MT data with Control Plane Optimization are proposed:

· Solution 1: Modified Service Request procedure

· Solution 2: Reuse TAU procedure

· Solution 3: New NAS procedure for paging response

2.1 Solution 1: Modified Service Request procedure
For UE applied Control Plane Optimization, when receiving a paging message from network, the UE initiates a Service Request procedure to network as a paging response. As the normal procedure, the UE starts a timer T3417 when the Service Request message is sent to the network, and the timer T3417 is stopped until the UE receives a response message from network, e.g. Service Request Accept message.
For MME side, if a Service Request message is received as a paging response from a UE applied Control Plane Optimization, the MME should not send the S1-AP Initial Context Setup Request message to eNB, and feedback a NAS message to UE, e.g. Service Request Accept message.

For eNB side, there is no impact. The eNB only needs to forward the NAS message between UE and MME.
Based on the Modified Service Request procedure, the MT data transport procedure with Control Plane Optimization is depicted in Figure 3. 


[image: image3.emf]UE eNodeB MME SGW PGW

6. S1-AP Initial UE Message ( NAS 

Service request)

0. UE is ECM 

Idle

7. Modify Bearer Request 8. Modify Bearer Request

9. Modify Bearer Response

10. Modify Bearer Response

18.Uplink data

17. Check Integrity and decrypts data

5..RRC Connection establishment (NAS 

Service request)

12. Data 

encryption and 

Integrity protection

19. No further activity 

detected

1. Downlink data

2. Downlink data Notification

2. Downlink Data Notification ACK

3. Paging

11. Downlink data

14.RRC DL msg (NAS PDU with data)

15.RRC UL msg (NAS PDU with data)

16. UL S1-AP msg

 ( NAS PDU with data)

4. Paging

20.  S1 release procedure (see section 5.3.5) 

10a. NAS message (Service Request Accept)


Figure 3: MT Data transport in NAS signalling (with Modified Service Request procedure)
2.2 Solution 2: Reuse TAU procedure

For UE applied Control Plane Optimization, when receiving a paging message from network, the UE initiates a TAU Request message to network as a paging response, instead of initiating a Service Request procedure.
For MME side, if a TAU Request message is received as a paging response from a UE applied Control Plane Optimization, the MME can just enforce the normal TAU procedure, and feedback a TAU Accept message to UE.
For eNB side, there is no impact. The eNB only needs to forward the NAS message between UE and MME.

Based on the TAU Request procedure, the MT data transport procedure with Control Plane Optimization is depicted in Figure 4. 
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Figure 4: MT Data transport in NAS signalling (Reuse TAU procedure)
2.3 Solution 3: New NAS procedure for paging response
For UE applied Control Plane Optimization, when receiving a paging message from network, the UE initiates a specific new NAS message to network as a paging response, instead of initiating a Service Request procedure. And the new NAS message can only include a message header and without any message contents.
For MME side, if a a specific new NAS message is received as a paging response from a UE applied Control Plane Optimization, the MME knows the UE is reachable and can send the DL data to UE.
For eNB side, there is no impact. The eNB only needs to forward the NAS message between UE and MME.

Based on the new NAS procedure, the MT data transport procedure with Control Plane Optimization is depicted in Figure 4. 
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Figure 4: MT Data transport in NAS signalling (with Modified TAU procedure)
2.4 Solution evaluation

Table 1: Solution evaluation
	Solution
	Impacts on UE
	Impacts on MME
	Impacts on eNB

	Solution 1: Modified Service Request procedure


	· Change the condition of stopping timer T3417.(e.g. SR Accept, not AS indication)

· Support new NAS message, e.g. SR Accept
	· Change the action in SR procedure. (Should not send Initial Context Setup Request message to trigger the eNB to establish the user plane bearer).
· Support new NAS message, e.g. SR Accept.
	· No impacts

	Solution 2: Reuse TAU procedure


	· Change the action when receiving a paging message from network. (sends TAU request, not SR)
	· Change the action when sending a paging message (receiving TAU request, not SR). 
	· No impacts

	Solution 3: New NAS procedure for paging response
	· Support new NAS procedure and a new NAS message for paging response
	· Support new NAS procedure and a new NAS message for paging response

	· No impacts


Based on the above evaluation, it can be seen that the Solution 3 is a better solution with small impact on UE and MME, and no impacts on the current Service Request procedure and TAU procedure. 

Also for Solution 3, the new NAS message can be designed as simple as possible, e.g. only with a message header and without any message contents. So the Solution 3 is with a better scalability.
Proposal 1: The New NAS procedure should be introduced for paging response for MT data with Control Plane Optimization.
3. Proposals
Based on the above discussion, the proposal is given as following: 
Proposal 1: The New NAS procedure should be introduced for paging response for MT data with Control Plane Optimization.
And the MT data transport procedure with Control Plane Optimization in CR #2942 rev#4 (S2-154451) should be modified accordingly.[image: image6.png]
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