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Abstract of the contribution: Using USSD for call setup increases network load, setup delay, and complicate the whole setup procedure. USSD operation should be limited to only essential functions for ICS.
1. Introduction

Using USSD for call setup increases network load, setup delay, and complicate the whole setup procedure. USSD operation should be limited to only essential functions. 

2. Discussion

USSD uses MAP to communicate between VMSC and HLR. MAP is normally carried via SS7 network. The usage of USSD vs. CAMEL can be made mutually exclusive if N/D-CSI is used but not all network supports CAMEL phase 3.

Adding USSD operation to normal GSM voice call has impact to MAP interface. The I1-cs for call setup requires at least 2 MAP messages (USSD request/response). Each USSD MAP message can add approx 80 bytes to the SS7’s load (60 bytes SS7 overhead and 20 bytes payload).

If a VMSC is handling 1000 ICS calls per second during peak, the additional signaling load can be calculated as:

Additional SS7 load = 1000 call/sec * (2 * 80 bytes/call) = 160000 bytes/sec. Using 64kbit SS7 channel, this would need an addition of 20x SS7 channels. When using 40% utilization rule per channel, you would need 50x SS7 channels. The following figure shows the number of 64kbit SS7 channel required vs. the #ICS_call/sec that the VMSC is handling with USSD.
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Even for as few as 100 ICS call/sec, this would still need an addition of 5x 64k SS7 channel. 

USSD also increases the signaling load over the air/Iu/A interface.

Other negative points of using USSD for call setup are: 

· Additional setup delay

· Parallel signaling paths introduce (race conditions, reduced robustness, complexity, correlation)

· Is it really useful to let the UE dial a certain entity in the IMS and not just the B-party? 

 Therefore, we propose to minimize the USSD operation by limiting it to only essential functions as much as possible (e.g., controlling of mid call services). In other words, if CS domain can handle the services needed for the ICS UE then don’t bother with extra call setup signaling with USSD.

3. Proposal

In order to reduce the possible USSD messages, we propose to minimize the usage of USSD during call setup phase by using

1) CAMEL is used for routing call to IMS

2) Use of CS domain to support the relevant Originating Identification and Terminating Identification services (for both presentation and restriction type of services)

3) As a general guideline, the number of USSD messages exchanged between UE and ICCF should be performed as minimal as possible when using I1-cs.
/## 1st change ##/
5
Architectural Requirements and Considerations

5.x
I1-cs usage Considerations

Using I1-cs for call setup (originating and terminating) increases the overall complexity of the setup procedure (e,g., correlation procedures, setup delays, increases signalling load and network node utilisations).

As a general guideline, the number of I1-cs messages exchanged between UE and ICCF should be performed as minimal as possible.

Use of CS domain to support the relevant Originating Identification and Terminating Identification services (for both presentation and restriction type of services) is preferred.

Use of CAMEL for routing call to IMS is preferred.
/## end of change ##/
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