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Abstract of the contribution: This paper discusses the issue on “data centric” UE with CE MODE A/B and IMS, and proposes that MME based solution is a better approach to revolve this issue.
Introduction

While the discussion on CE MODE A/B interaction with dedicated bearer setup has been discussed in the past few meetings (see S2-170294 and S2-171168), the status is that “voice centric” UE will not use CE MODE-B but the behaviour of “”data centric” UE which uses both CE MODE A+B is still TBD.

For data centric UE handling, there is a preference from some companies that both eNb and MME should not perform any special procedure, i.e., to allow eNb to decide to admit the dedicated bearer or not.

This paper tries to illustrate the issue with such approach with IMS.
Discussion

The following figure shows a IMS call setup scenarios but failed due to eNb rejecting dedicated bearer setup (QCI-1). 
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CE MODE-B, QCI-1 setup failure scenario.

As shown in the above figure, there is a cascading effect which is just wasting network resources if SA2 decided not to do anything. For CE MODE B operation over Uu, large repetition between UE and eNb is required to resend the packet  and eNb uses high transmission power as well. These are expensive resources to go wasted.

On the IMS side, P-CSCF resends the INVITE after 2 seconds and the whole procedure time-out after 128 seconds, based on standard timer values defined in TS 24.229. Again, more network resources (IMS and EPC) are being wasted.

There is also another side effect with eNb based solution if pre-condition is not used. The UE will send back 180 Ringing after receiving the INVITE. The callee answers the phone but the session is not connected because dedicated bearer creation failed. This is commonly known as ghost ringing.

To minimize this effect, we propose that 

A) MME indicates to eNb not to allow CE MODE B with this UE. If RRC connection with UE is successful, eNB restricts UE to use CE MODE B.
B) If resource reservation is failed due to UE is currently operating in CE MODE B then P-CSCF indicates back to IMS with an indication to restrict T-ADS to retry CS Domain (i.e, not to invoke RobVoLTE feature).

For connected mode handling, we propose to use the solution we presented earlier in S2-170294 as shown in the following figure.
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This will avoid the cascading effect as shown above with the eNb solution.

With the connected mode scenario, the ghost ringing will still occur if pre-condition is not used. This is because the INVITE will go to UE without MME knowing. A NOTE can be placed in the TS (e.g, 23.228) to let the reader aware of this possibility.

Proposal

As shown in the big picture above, the eNb based solution can lead to wasteful radio and network resources usage. It is proposed to go with the proposal outlined in this paper. Corresponding CR will come at next S2 meeting.
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