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Stage 2 requirements for OS Id

Specification 3GPP TS 23.503 lists the following requirements for OS Id:

Requirement when the UE register to the 5GS:

At Initial Registration or the Registration to 5GS when the UE moves from EPS to 5GS:

-
The UE provides the list of stored PSIs which identify the Policy Sections associated to the home PLMN and the visited PLMN (if the UE is roaming) that are currently stored in the UE. If USIM is changed, the UE does not provide any PSI. If no policies are stored in the UE for the home PLMN, the UE does not provide any PSI associated to the home PLMN. If the UE is roaming and has policies for the home PLMN but no associated policies for the visited PLMN the UE includes only the list of PSIs associated to the home PLMN. 

-
UE may indicate its ANDSP support to the PCF. If it is received, the PCF shall take it into account for the determination on whether to provide the ANDSP to the UE. The PCF does not provide ANDSP rules to the UE if the UE does not indicate support for ANDSP.

-
The UE may also provide the OSId.

Requirement for the H-PCF:

The (H-)PCF may use the PEI provided by the AMF and/or the OSId provided by the UE, to determine the operating system of the UE.

If the PEI, the OSId or the indication of UE support for ANDSP is available to the PCF, the PCF stores them in the UDR using Nudr_DM_Create including DataSet "Policy Data" and Data Subset "UE context policy control data" when such information is received from the UE in the UE Policy Container.

NOTE 7:
If the PCF does not take into account the received PEI and/or OSId then the PCF can send URSP rules containing application traffic descriptors associated to multiple operating systems.

Requirement for input for PCC:

The UE may provide the following information:

-
OSId;

-
List of PSIs;

-
Indication of UE support for ANDSP.

Requirement on policy control subscription information management

Table 6.2-1: UE context policy control subscription information
	Information name
	Description
	Category

	Subscriber categories
	List of category identifiers associated with the subscriber
	Optional

	Tracing Requirements
	Tracing requirements as defined in TS 32.421 [18]
	Optional

	PEI
	The Permanent Equipment Identifier of the UE.
	Optional

	OSId
	Identifies the operating system supported by UE.
	Optional

	Indication of UE support for ANDSP
	Indicates the UE support for ANDSP.
	Optional

	S-NSSAI subscription information
	Contains the list of subscribed S-NSSAIs, its associated subscribed DNNs. For each DNN, the Allowed PDU session types and the Allowed SSC modes.
	Optional


Requirement of UE route selection policy rule:

Table 6.6.2.1-2: UE Route Selection Policy Rule

	Information name
	Description
	Category
	PCF permitted to modify in a UE context
	Scope

	Rule Precedence
	Determines the order the URSP rule is enforced in the UE.
	Mandatory
(NOTE 1)
	Yes
	UE context

	Traffic descriptor
	This part defines the Traffic descriptor components for the URSP rule.
	Mandatory
(NOTE 3)
	
	

	Application  descriptors
	It consists of OSId and OSAppId(s). (NOTE 2)
	Optional
	Yes
	UE context

	IP descriptors
(NOTE 5)
	Destination IP 3 tuple(s) (IP address or IPv6 network prefix, port number, protocol ID of the protocol above IP).
	Optional
	Yes
	UE context

	Domain descriptors
	Destination FQDN(s)
	Optional
	Yes
	UE context

	Non-IP descriptors
(NOTE 5)
	Descriptor(s) for destination information of non-IP traffic
	Optional
	Yes
	UE context

	DNN
	This is matched against the DNN information provided by the application.
	Optional
	Yes
	UE context

	Connection Capabilities
	This is matched against the information provided by a UE application when it requests a network connection with certain capabilities. (NOTE 4)
	Optional
	Yes
	UE context

	List of Route Selection Descriptors
	A list of Route Selection Descriptors. The components of a Route Selection Descriptor are described in table 6.6.2.1-3.
	Mandatory
	
	

	NOTE 1:
Rules in a URSP shall have different precedence values.

NOTE 2:
The information is used to identify the Application(s) that is(are) running on the UE's OS. The OSId does not include an OS version number. The OSAppId does not include a version number for the application.
NOTE 3:
At least one of the Traffic descriptor components shall be present.

NOTE 4:
The format and some values of Connection Capabilities, e.g. "ims", "mms", "internet", etc., are defined in TS 24.526 [19]. More than one connection capabilities value can be provided.
NOTE 5:
A URSP rule cannot contain the combination of the Traffic descriptor components IP descriptors and Non-IP descriptors.


2
General conclusion from stage 2 requirements
From the stage 2 requirements (See Annex A), the following observations are done:

1-
The UE may provide its one or more OS Id(s) to the PCF.

2-
The PCF may use the provided one or  more OS Id(s) by the UE to determine the UE's operating system(s).
3-
The PCF may send the application traffic descriptors associated with serval operating systems even if it receives the UE's OS Id(s) from the UE or by other means.

So, the sending of OS Id by the UE  and also the using of OS Id by the PCF are fully optional.
Thus this discussion document cannot mandate the use of OS Id, but to show why the OS Id needs to be documented by a standards organization i.e. 3GPP and how it should be documented. 
Annex A

A.1
Use cases
Use case 1: The UE has only one operating system and it cannot be changed and the operator knows the UE's OS Id. Thus no reason to exchange any OS Id information, since the network is aware of the UE's OS Id. If the UE chooses to send its OS Id, the network can according to the requirements in SA2 ignore the OS Id and instead of only sending the related OS App Ids, the network can send all the supported OS Ids with their related OS App Ids.
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Note, in this use case since the network knows about the UE's OS Id, the network does not need to get any information from the UE to send the OS App Ids.
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Use case 2: The UE has an OS which is known to the network but the UE can change or add another OS. In both cases the UE may not know the encoding of the new OS Id used by the network. Thus the UE is not capable to inform the network about the new OS the UE is using. Therefore, the UE cannot use the related applications if the network chooses to send the related OS App Ids to the previous OS Ids. Two solutions are possible
1- The UE sends its OS Id to the network and since the network does not understand the encoding of the OS Id it sends all the OS Ids and the related OS App Ids. The UE will not understand the received new OS Id since it does not understand its encoding by the network. However the UE understand those OS App Ids it can use.
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2- The UE uses a standardized OS Id to identify the new OS Id to the network. Since it is standardized the network understands the new OS Id and may choose to send the related OS App Id. If the network does not have the values of the standardized OS Ids the network acts as in bullet 1 and sends all OS Ids and the related OS App Ids. However there is a certain risk that the UE does not understand the OS App Id independently from the OS Id.
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Use case 3: The operator may not know the UE's OS Id. The operator may not have any agreement with the UE vendors and that is why it does not know the UE's OS Id in case the UE is purchased from a third party. Two solutions are possible:
1- The UE sends its OS Id to the network and since the network does not understand the encoding of the OS Id it sends all the OS Ids and the related OS App Ids. The UE will not understand the received OS Ids since it does not understand their encodings by the network. However the UE understand those OS App Ids it can use.
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2- The UE uses a standardized OS Id to identify the new OS Id to the network. Since it is standardized the network understands the OS Id and may choose to send the related OS App Id. If the network does not have the values of the standardized OS Ids the network acts as in bullet 1 and sends all OS Ids and the related OS App Ids. However there is a certain risk that the UE does not understand the OS App Id independently from the OS Id.
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A.2
Conclusions
According to the analysis above, the followings are concluded:
Conclusion 1: The network transmits all the supported OS Ids and the related OS App Ids if it does not understand the OS Id reported by the UE. The UE ignores the unrecognizable OS Ids and determines if the related one or more application(s) represented by the OS App Id(s) can be used. However there is a certain risk that the UE does not understand the OS App Ids independently from the OS Id. Transmission all the OS Ids and the related OS App Ids  requires also the network transmits unneeded and redundant information which can be overwhelming for the network.
Conclusion 2: 3GPP defines a set of OS Ids which the UE vendors and the network PCF provider may use to synchronize the UE and the network OS Ids. 
In CT1 # 117, the proposal in CR #1183 against TS 24.501 was to list the most "popular" operating systems in terms of having many related applications. However, there was a question why not registering even other operating systems. Since it was a valid question, a more efficient way to collect these operating system identities should be a database on the 3GPP site.
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