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1	Introduction
This discussion paper aims to discuss the issues when a UE concurrently has a PDN connection pinned to Control Plane only and another PDN connection which is not pinned to control plane only. 
2	Discussion
Following are the three principles (Please see reference section below), which have been agreed between the CT4 and SA2.
1. According to section 5.3.2.1 and 5.10.2 of 23.401, a UE can have EPS Context for Control Plane only and another EPS context for user plane only. 
2. According to the LS (S2-162979) from the CT4, all the SGi PDN connections of a UE shall either use S11-U or S1-U at any point in time.
3. At any point of time for all PDN connections (EPS bearer contexts) of a UE, the GTP-U tunnel should be established in S-GW.
The above agreements bring following two issues:
Issue 1: How to handle a SGi PDN connection for control plane only in S-GW/MME when a S1-U bearer is established or a SGi PDN connection for user plane in S-GW/MME when a S11-U bearer is established?
When a UE has one PDN connection pinned to Control Plane only and another to PDN connection for user plane and a S1-U bearer is established then S11-U bearer won’t be established and vice versa. Then it is not clear how to handle the PDN connection for which S1-U or S11-U are not established during the service request procedure. At any point of time for a UE in connected state, all the PDN connections (EPS contexts) shall have GTP-U tunnel in S-GW. The S-GW behaviour is not defined 
Issue 2: How to handle a data received in NAS PDU in a MME when user plane bearer is established?
When the MME receives the data using Control Plane then it is not clear if the MME drops the data received through control plane or buffers it and establishes the S11-U connection when the user plane bearer is established. The issue is described below using diagram and the four solutions are proposed to solve this issue.
Proposed Solutions:
Solution 1: 
Only one type of SGi PDN connection (either SGi PDN connections pinned to Control Plane or SGi PDN connections for user plane) should be active at any point of time for a UE.
When a SGi PDN Connection pinned to Control Plane is established for a UE, and a MME receives a request from a UE to activate the SGi PDN connection , the MME should proceeds as below 
1. When the MME decides to activate the PDN connection for user plane (S1-U bearer) then the MME deactivates the PDN connection pinned to control plane only.
2. When the requested PDN connection activation can be pinned to Control plane then the MME will activate this PDN connection as Control Plane only.
3. When the MME decides to keep the PDN connection pinned to Control plane only and the requested PDN connection can’t be pinned to Control plane only then the MME will reject the request to establish the PDN connection.
When a SGi PDN connection for a user plane (S1-U) is established and the MME receives a request from a UE to activate the SGi PDN connection , the MME should proceeds as below 
1. When the MME decides to activate the PDN connection for Control Plane only (S11-U bearer) then the MME deactivates the PDN connection pinned to user plane only.
2. When the requested PDN connection can be activated for user plane (S1-U bearer) then the MME will activate this PDN connection for user plane.
3. When the MME decides to keep the activated PDN connection for user plane (S1-U) and the requested PDN connection can’t be activated as user plane (S1-U) then the MME will reject the request to establish the PDN connection.
Solution 2:
The MME will drop the data received in NAS PDU.
Solution 3:
The MME will buffer the data and transmits the data after the S1-U connection is released.
When the MME receives data in NAS PDU while the user plane radio bearer is established then the MME will buffer the data and when the user plane radio bearer is established (e.g. due to eNodeB initiated S1-U release), the MME will establish S11-U connection by sending modify bearer Request message to the S-GW and transmit the data after the S11-U connection is established.
Solution 4:
The UE won’t transmit data in NAS PDU until the user plane radio bearer is released 
When the UE has user plane radio bearer established then the UE will not transmit data in NAS PDU. If the user plane radio bearers are suspended then the UE shall locally release the NAS signalling connection. After the UE goes to idle mode, the UE will establish the S11-U connection and transmit the data in NAS PDU using control plane optimisation. 
Comparison of solutions
	Solution 
	Pros
	Cons

	Solution 1
	The solution is simple. 

	Extra signalling is involved when the MME decides to deactivate the activated PDN connections.

	Solution 2
	No change in network and UE behaviour.

	The data will be lost and there it may affect the application using the control plane optimisation to transmit data. The impact will be sever when the data is exception report.

	Solution 3
	The data will not be dropped.

	1. The MME functionality needs to modify. 
If the S1-U bearer is kept for long time due to larger user data is being transmitted or downloaded there will be delay in exception report which may have significant impact.


	Solution 4
	No Impact on Network side
	1. UE impact
2. The data transmission will be delayed and the impact may be serious if the data is exception data.




3.	Conclusion
[bookmark: _GoBack]It is proposed to accept solution 1 (proposed CR S2-164592/93) as it simple. If solution 1 is not agreeable then it is proposed to accept solution 4 (proposed in CR S2-164716/19) as they are simple and have less impact on the system.
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1.	3GPP TS 23.401 v14.0.0
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1.		Related text from 3GPP TS 23.401

[bookmark: _Toc454268491]5.3.2.1	E-UTRAN Initial Attach
[bookmark: _Toc454268617]Step 17 If the MME based on local policy determines the PDN connection shall only use the Control Plane CIoT EPS Optimisation, the MME shall include a Control Plane Only Indicator in the Session Management Request. For PDN connections with an SCEF, the MME shall always include the Control Plane Only Indicator.A UE receiving the Control Plane Only Indicator, for a PDN connection shall only use the Control Plane CIoT EPS optimisation for this PDN connection.
5.10.2	UE requested PDN connectivity
Step 7 If the MME based on local policy determines the PDN connection shall only use the Control Plane EPS Optimisation, the MME shall include a Control Plane Only Indicator in the Session Management Request. For PDN connections with an SCEF, the MME shall always include the Control Plane Only Indicator.A UE receiving the Control Plane Only Indicator, for a PDN connection shall only use the Control Plane CIoT EPS optimisation for this PDN connection.
2. Related text from LS 
Besides, support of concurrent S1-U and S11-U bearers would cause unnecessary complexity to the SGW by moving away from the existing EPS design principle that an SGW sees either all the bearers established or none for an LTE user. With concurrent S1-U and S11-U bearers, scenarios would exist where the SGW would start seeing a UE in LTE with only a subset of its bearers “user plane connected”, e.g. when a UE in idle mode starts sending data over NAS for the SGi PDN connection that would be pinned to the CP, or upon switching some SGi PDN connections from CP to UP (during which the S11-U bearers of the PDN connection pinned to the CP would need to remain established), or e.g. upon receipt of a GTP Error Indication from the eNB which would lead to tear down the S1-U bearers only.
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