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Abstract of the contribution: Further discusses issues arising from simultaneous support of CP and UP optimisation for one bearer in the same UE.
1. Introduction
For the simultaneous support for CP and UP optimisation, it is our understanding that both the following cases need to be considered:

(1) Enable CP for one bearer and enable UP for another bearer

(2) Enable CP and UP for one bearer

In this contribution, case (2) is further investigated and some issues are identified for further study.   
2. Simultaneous support for CP and UP optimisation

Preconditions are: 

· UE indicates support for CP and UP optimisation in Preferred Network Behaviour

· MME indicates support for CP and UP optimisation in Supported Network Behaviour
· UE for MO data and MME for MT data can choose whether to use CP or UP optimisation based on local logic.

Scenario 3: UE starting from RRC_IDLE with suspended AS context and wants to send MO data using CP optimisation (from QC paper during the CC)
In this scenario the UE is in RRC_IDLE with suspended AS context in RAN and based on its local policy wants to send MO data using CP optimisation. In SA2#113AH after discussion on S2-160979 it was agreed to capture the following text in the new clause for UP optimisation in TS 23.401 clause 4.10: 

“At any subsequent transaction trigger from the NAS layer when UE is in ECM-IDLE, the UE shall attempt the Connection Resume procedure, see sub-clause 5.3.5A and TS 24.301 [46].”
So based on this the NAS trigger to send MO data using CP optimisation will be considered a “subsequent NAS transaction” for the AS and therefore the UE will perform resume procedure. Then the NAS Data PDU will be transported using UL Info Transfer message of RRC.
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Figure 3: Using CP optimisation starting from RRC_IDLE with suspended AS context (MO scenario)
As per Connection Resume procedure as specified in section 5.3.5A of TS 23.401, the Resume procedure is complete after the Modify Bearer Request/Modify Bearer Response messages. In figure 3, after steps 6 and 7, the DRBs are established and UE can send and receive data using the user plane. For the S1-U connection, in the eNB side the SGW address and TEID is used for UL data transmission, in the S-GW side the eNB address and TEID is used for DL data transmission.
In step 8, when UE decides to send MO data using CP optimisation, it triggers the S11-U connection establishment in steps 11 and 14. For the S11-U connection, in the MME side the S-GW address and TEID is used for UL data transmission, in the S-GW side the MME address and TEID is used for DL data transmission (i.e. the eNB address and TEID previously stored in S-GW is updated with the MME address and TEID).
After all the steps from 1 to 14 are complete, for UL data transmission there are two paths (S1-U and S11-U), while for DL data transmission only CP optimisation (S11-U) can be used.
Observation 1: When the UE uses CP optimisation (Data over NAS) starting from RRC_IDLE with suspended AS context, the UP and CP can be used for UL data transmission while only CP can be used for DL data transmission.

As pointed out in the second conference call, there exists the “out of order” issue for the DL data during the CP-UP switch procedure. In the scenario above, from when the UE sends the UL Info Transfer and until the Modify Bearer Request/Response transfers the path for the bearers from eNB (S1-U) to MME (S11-U) any data that is received in DL still be received in eNB, this may lead to receiving “out of order” packets in the UE. For the UL data transmission, from when the UE sends the UL data using the UL Info Transfer and then via the MME to S-GW, any UL data still be sent via the eNB and then the S-GW, this may cause the “out of order” packets in the Application Server.
Observation 2: The CP-UP switch may lead to the “out of order” packets in the UE and the Application server. This “out of order” may happen during any such kind of CP and UP switch.
When using CP for data transmission, at some time the MME may decide to switch to UP for DL data transmission (e.g. based on operator policy/data volume), then the MME needs to get the eNB address and TEID and report them to the S-GW (currently the eNB address and TEID are not stored in UE context), which will cause additional signallings.
Observation 3: Additional signallings are needed for the swith from CP to UP when CP is currently used for data transmission.
Please also note that even in the specified Connection Resume procedure of TS 23.401 clause 5.3.5A, it is not clear how the eNB address and TEID are obtained for MME. Neither the eNB address and TEID are included in the S1-AP UE context Resume Request message, nor are they stored in the UE context of the MME.
3. Proposal
To resolve the above issue, we need new solutions to be analyzed in detailed manner. Or in this release, we do not enable CP and UP for one bearer to simplify.
As we already define the control plane only indicator in the session management request from the MME to UE, we can follow the same logic and introduce user plane only indicator from the MME to UE.

Proposal: for Rel-13, do not enable CP and UP for one bearer. MME will indicate control plane only indicator or user plane only indicator from the MME to UE during the PDN connectivity establishment.
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