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Abstract:
This paper seeks to confirm within CT1, that a RRC connection set up for IMS signalling (which include IMS registration and re-registration) is requested by NAS with RRC establishment cause MO DATA and Call Type "originating calls" and is thus not subject to ACB skip checks.
1.
Discussion
In the UE side, the IMS layer is considered by NAS to belong to the upper layers, and from NAS point of view IMS signalling is considered as user data. When the IMS entity in the UE wishes to perform signalling – for instance for IMS registration – and no bearers are available, the IMS layer needs to request NAS to establish the required bearers. 
Such a request, as with all requests from upper layers for user plane radio resources, results in the NAS triggering a service request procedure, that starts with NAS requesting the AS to establish a RRC connection with RRC establishment cause MO DATA and Call Type set to "originating calls". 

For the ACB skip feature, to allow AS to skip ACB checks for certain specific MMTEL services, CT1 introduced "MO-MMTEL-voice-call-started", "MO-MMTEL-video-call-started" and "MO-SMSoIP-attempt-started" indications from upper layers (see TS 27.007, AT command +CSCM) and also introduced Call types "originating MMTEL voice", "originating MMTEL video", and "originating SMSoIP", see C1-143396. However, the RRC establishment cause for the service requests to request user plane radio resources for such MMTEL services remain MO DATA.
So when ACB is active in a network, certain MMTEL services requesting user plane resources are allowed to skip ACB by virtue of what CT1 has done under the WI SCM_LTE-CT following SA1 exception requirement for that same WI. As consequence, to our understanding IMS signalling for registration or re-registration when requesting user plane resources and tagged with RRC establishment cause MO DATA and Call type = originating calls, will be subject to ACB checks as any other UE request for user plane resources. However, during recent IOTs (Inter-Operability Tests) between UE and network vendors the question was raised whether the ACB skip functionality (i.e. the skipping of ACB checks) is applicable or not applicable to IMS signalling for (re-)registration.
2.
Analysis - Stage 1 requirement on ACB & ACB skip
The stage 1 requirements on ACB and ACB skip are in TS 22.011 and reproduced here ….
<snip>

4.3.1
Access Class Barring

If the UE is a member of at least one Access Class which corresponds to the permitted classes as signalled over the air interface, and the Access Class is applicable in the serving network, access attempts are allowed. Additionally, in the case of the access network being UTRAN the serving network can indicate that UEs are allowed to respond to paging and perform location registration (see, sec 3.1), even if their access class is not permitted. Otherwise access attempts are not allowed. Also, the serving network can indicate that UEs are restricted to perform location registration, although common access is permitted. If the UE responded to paging it shall follow the normal defined procedures and react as specified to any network command. 

Note: The network operator can take the network load into account when allowing UEs access to the network. 

Access Classes are applicable as follows:

Classes 0 - 9


-
Home and Visited PLMNs;

Classes 11 and 15
-
Home PLMN only if the EHPLMN list is not present or any EHPLMN;

Classes 12, 13, 14
-
Home PLMN and visited PLMNs of home country only. For this purpose the home country is defined as the country of the MCC part of the IMSI.

Any number of these classes may be barred at any one time.

In the case of multiple core networks sharing the same access network, the access network shall be able to apply Access Class Barring for the different core networks individually.

The following is the requirements for enhanced Access control on E-UTRAN.

- 
The serving network shall be able to broadcast mean durations of access control and barring rates (e.g. percentage value) that commonly applied to Access Classes 0-9 to the UE. The same principle as in UMTS is applied for Access Classes 11-15.
- 
E-UTRAN shall be able to support access control based on the type of access attempt (i.e. mobile originating data or mobile originating signalling), in which indications to the UEs are broadcasted to guide the behaviour of UE. E-UTRAN shall be able to form combinations of access control based on the type of access attempt e.g. mobile originating and mobile terminating, mobile originating, or location registration. The ‘mean duration of access control’ and the barring rate are broadcasted for each type of access attempt (i.e. mobile originating data or mobile originating signalling).

- 
The UE determines the barring status with the information provided from the serving network, and perform the access attempt accordingly. The UE draws a uniform random number between 0 and 1 when initiating connection establishment and compares with the current barring rate to determine whether it is barred or not. When the uniform random number is less than the current barring rate and the type of access attempt is indicated allowed, then the access attempt is allowed; otherwise, the access attempt is not allowed. If the access attempt is not allowed, further access attempts of the same type are then barred for a time period that is calculated based on the ‘mean duration of access control’ provided by the network and the random number drawn by the UE.

-
The serving network shall be able to indicate whether or not a UE shall apply Access Class Barring for SMS access attempts in SMS over SGs, SMS over IMS (SMS over IP), and SMS over S102. This indication is valid for Access Classes 0-9 and 11-15.

-
The serving network shall be able to indicate whether or not a UE shall apply Access Class Barring for MMTEL voice access attempts. This indication is valid for Access Classes 0-9 and 11-15.

-
The serving network shall be able to indicate whether or not a UE shall apply Access Class Barring for MMTEL video access attempts. This indication is valid for Access Classes 0-9 and 11-15.
4.3.2
Service Specific Access Control

Additionally to the above requirements in 4.3.1;

-
In E-UTRAN it shall be possible to support a capability called Services Specific Access Control (SSAC) to apply independent access control for telephony services (MMTEL) for mobile originating session requests from idle-mode and connected-mode as following:

-
The serving network shall be able to indicate (as specified in sub-clause 4.3.1) whether or not a UE subject to SSAC shall also apply Access Class Barring. 

<snap>

The yellow highlighted text are particularly relevant to discussion here and it can be seen that while certain IMS services are allowed to go through when ACB is active, no stage 1 exception exists for IMS signalling for registration or re-registration when ACB is active i.e. IMS registration or re-registration are not subject to ACB skip.
3.
Conclusion
We conclude that:-
a) Because the NAS has no idea whether user plane resources requested by upper layers for is in support of IMS signalling, in particular IMS registration or re-registration, it stands correct that NAS sets the RRC establishment cause to MO DATA for request for NAS signalling connection.
b) CT1 has correctly followed stage 1 requirements on ACB and ACB skip by only allowing MMTEL voice access attempts, MMTEL video access attempts and SMS access attempts to skip ACB.

c) Access attempts for IMS registration or re-registration do not fall into the stage 1 exceptions for ACB and are subject to ACB skip.

