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Introduction

Release 8 of TS 27.007 introduces AT commands for handling the Evolved Packet System (EPS) domain in addition to the already existing AT commands for the GPRS packet domain (for the other RATs). Instead of using (Primary) PDP Contexts and Secondary PDP Contexts as in the GPRS packet domain, the EPS defines Default Bearers, Dedicated Bearers and Traffic Flow Aggregate Descriptions (TFADs) in the Non-Access-Stratum (NAS) protocol. A TFAD is always based on a Bearer. Several TFADs with the same QoS may build an aggregated TFAD and may be mapped to the same Bearer. Contrary to the GPRS packet domain, where the decision of how to map TFADs and PDP Contexts is done in the UE, in EPS the network decides how the mapping shall be done. This means, an LTE Resource Allocation Request for a TFAD issued via NAS signaling can either return a new Dedicated Bearer with a TFAD or return an already existing bearer with an additional TFAD. For the GPRS packet domain, the corresponding Secondary PDP Context Activate Request always returns a new PDP Context. 
Issues with current approach
Currently TS 27.007 specifies the handling of AT commands for the packet domain for LTE/EPS differently than for the other RATs. With this approach the TE needs to know the active RAT in order to choose the right AT commands for the wanted functionality as the handling of the same functionality is different between LTE/EPS and the other RATs. As an example in the following several use cases where the handling is different for LTE than for the other RATs are given:

· TE wants to activate a new packet switched service for an already existing PDN connection:
· In case of LTE:

· TE issues +CGETFADS for defining the packet filter aggregate for the new service

· TE issues +CGEBRMOD for defining QoS and triggering the service request (EPS Bearer Modification Request) towards the network
· In case of other RATs:

· TE issues +CGDSCONT for defining the new service (Secondary PDP context)

· TE issues +CGTFT and +CGEQREQ & +CGEQMIN for defining the packet filter aggregate and the QoS for the new service

· TE issues +CGACT for triggering the service request (Activate Secondary PDP Context Request) towards the network
· In case of dual RAT mode configuration starting in UTRAN/UMTS

· TE issues +CGDSCONT for defining the new service (Secondary PDP context)

· At this very moment an IRAT handover is requested from network and performed

· TA must or will ignore +CGDSCONT as +CGEBRMOD is defined to be used when in LTE

· TE recognizes that and issues +CGEBRMOD instead

· If another IRAT handover would be requested than the service request would have to start all over again this time with +CGDSCONT again.

· TE wants to modify QoS for an existing packet switched service:

· In case of LTE:

· TE issues +CGEBRMOD for defining new QoS and triggering the service modification prodecure (EPS Bearer Modification Request) towards the network

· In case of other RATs:

· TE issues CGEQREQ (& +CGEQMIN) for defining the new QoS
· TE issues +CGCMOD for triggering the service modification (Modify PDP Context Request) towards the network

· In case of dual RAT mode configuration starting in UTRAN/UMTS

· TE issues CGEQREQ (& +CGEQMIN) for defining the new QoS

· TE issues +CGCMOD for triggering the service modification (Modify PDP Context Request) towards the network

· Again, right in this very moment an IRAT handover is request from network and performed

· TA has to or will ignore the +CGCMOD command as the +CGEBRMOD is defined to be used instead.

· TE wants to deactivate an existing packet switched service:

· In case of LTE:

· TE issues +CGEBRMOD for triggering the service deactivation (EPS Bearer Modification Request) towards the network

· In case of other RATs:

· TE issues +CGACT for triggering the service deactivation (Deactivate PDP Context Request) towards the network

· In case of dual RAT mode configuration starting in UTRAN/UMTS

· In principle, the same as above. TE must be aware of the active RAT and handle possible RAT changes.

The current approach has the following disadvantages:

· With the current concept a TE/application, which uses packet-switched services independently of the used RAT, needs to track the current active RAT and has to choose different AT commands to request the same service dependent on whether LTE or another RAT is currently active. In particular during IRAT handover situations this could be cumbersome.
· It prevents that legacy applications, which currently are working e.g. for the GPRS packet domain, can be reused for LTE without any changes.
· As one of the reasons for network initiated EPS bearer activations and modifications is to have more QoS control in the core network, it seems plausible that the UTRAN/UMTS area will in future also introduce network initiated PDP context activations and modifications and hence will have to handle the same situation. And this is not possible with the current approach.
· There will be a race condition between the time TE checks the current RAT and when the last corresponding AT commands is finished where the RAT might change, so even with a perfectly behaving TE things might (randomly) fail.

Conclusion
The current solution where separate AT-commands are used for LTE are proposed reconsidered. In order to have a solution that is agnostic to the active RAT, it is proposed to outline a solution where existing AT-commands are used as a base for extensions due to LTE.  Ericsson will propose CRs to CT1#58 to solve the concerns and use one common set of AT-commands for GPRS/UMTS and LTE/EPS.
