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1. Introduction
During the SCM_LTE-CT discussion, it was agreed by CT1 to add four new call types ("originating MMTEL voice", "originating MMTEL video", "originating SMSoIP", and "originating SMS") to enable the ACB skip mechanism to meet SA1 requirements on prioritizing the MMTEL (voice and video) service and SMS in E-UTRAN (SMS over IMS (IP), SMS over SGs, SMS over S102, and SMS in MME). However, during the whole discussion, the ACB skip mechanism for low priority and dual priority UEs is overlooked.
This discussion paper attempts to provide some findings on the existing call type setting for ACB skip and propose a way to make the ACB skip applicable to low priority and dual priority UEs as well.
2. SA1 requirements on ACB skip
The requirements for ACB skip for MMTEL (voice and video) service and SMS in E-UTRAN were specified in SA1 TS 22.011 as below:

"-
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."
It is a common understanding that, the low priority UE could also be allocated Access Classes 0-9 and should be subjected to the common ACB as well (even the low priority UE may firstly need to be subjected to EAB). Furthermore, nothing specified that the low priority UEs cannot initiate the MMTEL (voice and video) service and SMS in E-UTRAN. At least, the SMS should be supported by the low priority UEs, e.g. the MT device trigger was delivered via SM.
For the dual priority UE, it was configured as a low priority UE as well but the low priority can be overrided in some situations (e.g. a normal PDN connection was established). In general, the dual priority UE works as a normal UE.
Hence, the above requirements for ACB skip can be applied to the low priority and dual priority UEs as well.

3. Existing call type setting for ACB skip
When seeing the existing call type setting for ACB skip specified in TS 24.301 Table D.1.1, the overlapped conditions exist for the low priority UEs. In TAU procedure, if an MO SMS over NAS was sent by a low priority UE, then below two settings could be matched, i.e. the call type can be set to either "originating SMS" or "originating signalling" and the RRC establishment cause can be set to either "MO signalling" or "Delay tolerant".
	If the UE does not have a PDN connection established for emergency bearer services and is not initiating a PDN CONNECTIVITY REQUEST that has request type set to "emergency", and an MO SMS over NAS or MO SMS over S102 is requested, the RRC establishment cause shall be set to MO signalling. (See Note 1)
	"originating SMS"



	If the UE does not have a PDN connection established for emergency bearer services and is not initiating a PDN CONNECTIVITY REQUEST that has request type set to "emergency", the tracking area update procedure is not triggered due to paging, and a TRACKING AREA UPDATE REQUEST contains the Device properties IE with low priority indicator set to "MS is configured for NAS signalling low priority", the RRC establishment cause shall be set to Delay tolerant. (See Note 1)
	"originating signalling"


One can see the yellow highlighted text is the same condition and it is followed by different conditions (green highlighted and pink highlighted) which could be co-existing when a low priority UE is requested to send an MO SMS over NAS.
The same situation exists for the Service Request procedure.
	If a SERVICE REQUEST is to request resources for UL signalling for MO SMS over NAS or MO SMS over S102, the RRC establishment cause shall be set to MO data. (See Note 1)
	"originating SMS"



	If a SERVICE REQUEST is to request user plane radio resources or to request resources for UL signalling and the UE is configured for NAS signalling low priority, the RRC establishment cause shall be set to Delay tolerant. (See Note 1)


	"originating calls"




For a low priority UE, if the network indicated that the network supports use of EXTENDED SERVICE REQUEST for packet services, an EXTENDED SERVICE REQUEST message with service type set to "packet services via S1" will be sent (see below). Hence the EXTENDED SERVICE REQUEST message should be covered for the ACB skip as well but currently it is missing in TS 24.301 Table D.1.1.

	If an EXTENDED SERVICE REQUEST contains the Device properties IE with low priority indicator set to "MS is configured for NAS signalling low priority", the RRC establishment cause shall be set to Delay tolerant. (See Note 1)
	"originating calls"


For a dual priority UE, if the low priority was overrided (works as a normal UE), below setting is matched but the call type setting for the ACB skip are also missing.
	If an EXTENDED SERVICE REQUEST contains the Device properties IE with low priority indicator set to "MS is not configured for NAS signalling low priority", the RRC establishment cause shall be set to MO data. (See Note 1)
	"originating calls"


For a low priority UE, whatever the MO services initiated by the upper layers, the RRC establishment cause should be set to "Delay tolerant" due to it will be sent by the AS layer to eNodeB for congestion control. However, only the call type was used by the lower layer for ACB check without sending it to the eNodeB. Hence, like other UEs, the call type should be based on corresponding MO service types to enable AS layer performing ACB skip check.
For a dual priority UE, if the low priority was overrided, the call type setting for ACB skip is the same as a normal UE.
Hence, the existing call type setting for ACB skip specified in TS 24.301 Table D.1.1 needs to be further improved to cover the low priority and dual priority UEs as well.

4. Proposal
As per SA1 requirements on ACB skip, when a low priority UE sending an MO MMTEL (voice and video) service or SMS in E-UTRAN, the RRC establishment cause should be set to "Delay tolerant" as well but the call type should be set based on corresponding MO service types.
For a dual priority UE, if the low priority was overrided, the call type setting for ACB skip is the same as a normal UE.
The above proposal is shown in the CRs C1-150321 (Rel-12) and C1-150322 (Rel-13).
