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Abstract: This contribution proposes that the connectivity needs stated in use case 4.1 of 22.802 can be met using a single APN. Further, this document also proposes that there are HLOS issues which would be caused by adopting the UICC FS_MAPN proposed solution.
1. General
Connectivity Requirements from Automotive Use Case 

The following text is taken from 22.802 v0.3.0 and states the required connectivity which would be required by various applications supported on an automotive MTC-style device

-
An APN_CAR_DIAGNOSTIC APN is allocated for car diagnostic application to support frequent data connectivity;

-
A GOLD_APN is allocated for the anti-theft application to ensure the data connectivity fulfills the strict SLA;

-
An APN_CUSTOMER_CARE is allocated for customer care service to support a specific billing profile.

	Objective
	Mechanism
	Parameters
	Description

	
	
	
	

	Frequent connections
	None needed
	
	

	Privacy & authentication
	VPN
	IPSec or SSL, Tunnel or transport, ACL.
	

	High quality of service
	QCI, ARP
	QCI 1 to 3 = GBR bearer, high priority (e.g. 2), low packet loss rate (10-2 to 10-3), High ARP Priority Level (PL), PVI=0 to prevent pre-emption.
	QCI Priority refers to priority in terms of resource allocation for a specific service i.e. in case where the UE is running concurrently VoIP (higher QCI priority) session and browsing WWW (lower QCI priority), the resources are assigned firstly to packets of VoIP and then to WWW (and e.g. if we don’t have in the particular TTI resources to assign both packets, WWW need to wait and VoIP goes through).

ARP priority refers to priority in terms of allocation of a service / bearer, i.e. if the eNB is highly loaded and a UE would like to setup VoIP (higher ARP priority) and WWW (lower ARP priority), the eNB would typically set only VoIP session, in order not to get overloaded. Or in other case if it is already overloaded it would kick off the bearers / services with lower ARP priorities.

	Specific billing profile
	Sponsored data connectivity
	PCRF function provisioning
	


Table 1: Single APN usage for multiple services
There are certain problems which may be encountered when using multiple APNs:

· Current HLOS versions (iOS 7.1, Android 4.4, Windows Phone 8.1) can only access one APN at a time (i.e. per network access call), therefore a service with multiple APNs provisioned requires separate PDN connections. Using one APN for all services would simplify the programming of application connectivity calls, and reduce the network usage and throughput overhead.
· All current HLOS versions have a mechanism to retrieve the list of configured APNs from the ME, however this functionality was not introduced in early releases of the HLOS software, and (for example) in Android 4.2 onwards the ability to read the APN list requires an application to be signed with a root certificate
2. Proposal
This document proposes that the following tracked change text is 4.1.5.3 of TR 22.802:

4.1.5.3
Multi-purpose APN based solution
Solutions are provided based on existing features for Bearer Service QCI and ARP mechanism as well as Flow based Charging / Policy Control and Charging (PCC). When a UE requests a new PDN connection with a new APN it will receive a new IP address. The multi-purpose APN soultion is using a single IP adress and IP stack.
Table 1 shows the mechanisms available in 3GPP to satisfy the various objectives of this use case, in addition to the parameters required to be modified and a description of the mechanism.

	Objective
	Mechanism
	Parameters
	Description

	
	
	
	

	Frequent connections
	None needed
	
	

	Privacy & authentication
	VPN
	IPSec or SSL, Tunnel or transport, ACL.
	

	High quality of service
	QCI, ARP
	QCI 1 to 3 = GBR bearer, high priority (e.g. 2), low packet loss rate (10-2 to 10-3), High ARP Priority Level (PL), PVI=0 to prevent pre-emption.
	QCI Priority refers to priority in terms of resource allocation for a specific service i.e. in case where the UE is running concurrently VoIP (higher QCI priority) session and browsing WWW (lower QCI priority), the resources are assigned firstly to packets of VoIP and then to WWW (and e.g. if we don’t have in the particular TTI resources to assign both packets, WWW need to wait and VoIP goes through).

ARP priority refers to priority in terms of allocation of a service / bearer, i.e. if the eNB is highly loaded and a UE would like to setup VoIP (higher ARP priority) and WWW (lower ARP priority), the eNB would typically set only VoIP session, in order not to get overloaded. Or in other case if it is already overloaded it would kick off the bearers / services with lower ARP priorities.

	Specific billing profile
	Sponsored data connectivity
	PCRF function provisioning
	


Table 1: Single APN usage for multiple services
This document proposes that the following text is included in clause added to (new) clause 5.3:
Due to the availability of the variety of mechanisms documented in clause 4.1.5.3 of this TR, it is concluded that the various connectivity requirements of the automotive use case in section 4.1 can be achieved using only one APN. It is also concluded that in the case that, if only one application is used at any given time, the various connectivity requirements of the automotive use case in section 4.1 can be achieved using multiple APNs.
The automotive use case use case states in clause 4.1.2 that “All the applications can be active at the same time”. Due to restrictions present in all higher layer operating systems at the time of the preparation of this report, only one APN can be active at any given time. Therefore it is concluded that in the case that more than one application being used at any given time, the various connectivity requirements of the automotive use case in section 4.1 can only be achieved using a single APN.

