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Abstract of the contribution: this contribution provides the analysis about the enabling CP and UP for one EPS bearer.
1. Background
With the CIoT EPS optimization, UE indicates Preferred Network behaviour to MME and MME indicates the network behaviour it accepts in the Supported Network Behaviour information during the attach procedure. 
In the agreed CR 160836, it is captured that: 
If the MME determines the PDN connection shall only use the Control Plane EPS Optimisation (e.g. because the PDN connection is with an SCEF), the MME includes a Control Plane Only Indicator in the Session Management Request.
Then it implicitly indicates and there were also some discussion online that it is possible to enable both the CP and UP solution for one bearer if UE and network support both. It can be understood that “Without the control Plane Only Indicator” means possibly enabling both the CP and UP solution.
If enable both, there were also some discussions that for MT data MME chooses to use “data via the MME” or “data via S1-U”, and for MO data, UE decide to use “data via the MME” or “data via S1-U”.
2. Discussion
2.1 MT paging handling
For CP solution, the existing agreed CR show using the service request to respond the paging. 
For UP solution, the existing agreed CR show using the Connection Resume procedure to respond the paging and there is no NAS message to MME.

If enable both CP and UP for one bearer, how to handle the paging response in the UE side needs to be clarified. If using the Connection Resume procedure, the DRB will be established then the CP solution does not make sense. If using the normal NAS message (service request) to respond, it will create new context in the eNB and somehow maintain two sets of RAN context in both UE and ENB.
Observation 1: if enable both CP and UP for one bearer, how to handle the paging need to be studied; and for MO case, if UE decides to use CP, how to handle the situation as UE is in suspended need to be studied.
2.2 Data plane handling 
For CP solution, after UE changes to IDLE mode, it is alternative to maintain the S11-U and MME will sends it own IP address and TEID for DL data forwarding to the SGW. If the downlink data comes, the SGW will directly transfer the data to MME using GTP-U. For this case, only CP solution is feasible as from MME to eNB, there is no GTP-U.
Observation 2: if always maintaining S11-U, only CP solution works as the data go directly to the MME.
For the case MME release the S11-U after UE changes to idle, if there is downlink data, with the DDN message from SGW, MME will trigger the paging procedure. If UE respond with the resume procedure, then DRB will be established, and MME probably informs SGW the eNB TEID for data transmission. If UE respond with the NAS procedure, MME can decide to use CP solution and informs SGW the MME user plane TEID for data transmission.
There were some earlier discussions that based on UE indication (RRC signalling) and the quantity of downlink data, MME can decide to use “data via the MME” or “data via S1-U”. But for MO data, it largely depends on the UE to select CP or UP. And for MT data, it is also difficult for the MME to involve into the decision. As for CP solution, it uses S11 GTP-U while UP solution using S1-U, it is also difficult and will involve more signalling/enhancement to dynamically change the data transmission path.  
Observation 3: to enable both CP and UP, how to select and make the decision about the data transmission path needs to be studied further.
2.3 value for NB-IoT
Regarding the NB-IoT only devices, it is largely constrained device with limited capability. Also considering the infrequent small data transmission use case, there is no benefit to enable both CP and UP, but rather increase the complexity for the UE, network, and probably also RAN impact.
Observation 4: For NB-IoT, there is no benefit to enable both CP and UP, but rather increase the complexity for the UE, network, and probably also RAN.
3. Conclusions

In general, to support enabling both CP and UP for one bearer, quite a lot of details are still missing and need to be considered.
1. Observation 1: if enable both CP and UP for one bearer, how to handle the paging need to be studied; and for MO case, if UE decides to use CP, how to handle the situation as UE is in suspended need to be studied.

2. Observation 2: if always maintaining S11-U, only CP solution works as the data go directly to the MME.

3. Observation 3: to enable both CP and UP, how to select and make the decision about the data transmission path needs to be studied further.

4. Observation 4: For NB-IoT, there is no benefit to enable both CP and UP, but rather increase the complexity for the UE, network, and probably also RAN.

It is proposed that SA2 discuss the above issue and decide how to enable both CP and UP in detailed manner or not to support enabling both CP and UP for one bearer.
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