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Introduction

In the last CT1 meeting, NAS–AS interaction for dependent procedures was discussed. It resulted in the LS C1-081433 to RAN2, RAN3 and SA2, which endorsed the following principles.
· The MME piggybacks e.g. the NAS message for EPS bearer setup in an S1-AP message that also delivers information to set up the corresponding radio bearer.
· If the NAS messages for EPS bearer setup are exchanged between MME and UE without corresponding radio bearer activation due to a failure of the AS procedure in the eNB, e.g. due to admission control, the inconsistency between ESM EPS bearer context state and radio bearer state in the UE can cause problems and may require a new error handling case. Thus it is not preferable and should be avoided. I.e. the NAS messages should not be sent to the UE when the radio bearer cannot be set up.
· If the MME sends separate SA-AP messages for the radio bearer setup and NAS message delivery respectively, it doubles the amount of S1-AP messages and is not preferable from MME processing load perspective.

The above principles work well when a single EPS bearer is activated in one NAS transaction. However, when multiple EPS bearers are activated at once with one NAS transaction, additional consideration needs to be taken.
Discussion
In E-UTRAN/EPS, multiple EPS bearers can be activated in a single NAS transaction. The examples are;

· Activation of a default bearer and additional dedicated bearers during the Attach procedure

· Activation of a default bearer and additional dedicated bearers during the UE requested PDN connectivity procedure
· Activation of multiple dedicated bearers in a single Dedicated EPS bearer context activation procedure (FFS).
During the EPS bearer activation procedure, the eNB may not be able to establish all radio bearers e.g. due to admission control. For example, let’s consider the following case: 
When the MME sends the S1-AP message to the eNB in order to activate two EPS bearers – one default bearer and one dedicated bearer – during the attach procedure, the eNB can only establish the radio bearer for the default bearer and fails to establish the radio bearer for the dedicated bearer. We can consider several alternatives to handle this situation.
Alternative 1: all ESM messages are combined in one NAS PDU in the S1-AP message. The eNB sends the NAS PDU containing the ESM messages to the UE, regardless of failure of the radio bearer establishment for the dedicated EPS bearer.

Alternative 2: all ESM messages are combined in one NAS PDU in the S1-AP message. When the eNB cannot establish all the requested radio bearers, it does not set up any radio bearer and return the NAS PDU to the MME with an error cause.

Both the alternative 1 and the alternative 2 cause additional problems. The alternative 1 creates the inconsistency between ESM EPS bearer context state and radio bearer state in the UE, which was not preferable and was mentioned to avoid in the LS C1-081433. The alternative 2 can cause even bigger problems at the MME, because it requires a new error handling case. It also unnecessarily delays the attach procedure, because the attach procedure could be successful regardless of success of failure of the dedicate bearer activation.
Alternative 3: each NAS message is contained in a separate NAS PDU in the S1-AP messages. In the S1-AP IE containing information about setting up radio bearers (EPS Bearer to be Setup List), each radio bearer is linked to the relevant NAS PDU which contains the NAS message related to the radio bearer. When the eNB cannot set up part of the radio bearers, it will not forward the related NAS PDUs to the UE. Instead, the eNB report the MME of the failure to set up part of the radio bearers and returns the related NAS PDUs to MME. For the successfully created radio bearers, the eNB forwards the related NAS PDUs to the UE.
The alternative 3 can solve the problems of the alternative 1 and the alternative 2. The implications of the alternative 3 are; 

· The ESM messages are not combined in the NAS level when the MME activates multiple EPS bearers in a single NAS transaction. Note the EMM message (e.g. Attach accept) and the EMS message (e.g. Default bearer activation request) are still combined in the NAS level when the need to be sent together. In this case, the ESM message container in the EMM message can include only one ESM message for the default bearer activation.   
· An S1-AP message should be able to transfer multiple NAS PDUs.

Conclusion
We discussed the issue of how to handle the partial rejection of EPS bearer activation when more than one EPS bearer is activated in a single NAS transaction. The analysis showed that the combining the multiple ESM messages in the NAS level and thus use only one NAS PDU in the S1-AP message could cause problems.
We propose to endorse the following principles.
· The ESM messages are not combined in the NAS level when the MME activates multiple EPS bearers in a single NAS transaction. The ESM message container in the EMM message can include only one ESM message for the default bearer activation.   

· An S1-AP message should be able to transfer multiple NAS PDUs.
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