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This contribution discusses the issue and solutions for the encoding of the Subscriber Categories data structure

1. Introduction

TS 23.503, the subscriber categories is defined in subclause 6.2.1.3:

· It is captured in the table 6.2-1, as subscription information for UE context policy control
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


· It is also captured in table 6.2-2, as subscription information for PDU Session policy control:
Table 6.2-2: PDU Session policy control subscription information
	Information name
	Description
	Category

	Allowed services
	List of subscriber's allowed service identifiers
	Optional

	Subscriber categories 
	List of category identifiers associated with the subscriber
	Optional

	Subscribed GBR
	Maximum aggregate bitrate that can be provided across all GBR QoS Flows in the DNN
	Optional

	ADC support
	Indicates whether application detection and control can be enabled for a subscriber
	Optional

	Subscriber spending limits control
	Indicates whether the PCF must enforce policies based on subscriber spending limits
	Optional

	IP index information
	Information that identifies the IP Address allocation method during PDU Session establishment
	Optional

	Charging related information
	This part defines the charging related information in the policy control subscription profile
	

	Default charging method
	Default charging method for the PDU Session (online / offline)
	Optional

	CHF address
	The address of the Charging Function
	Optional

	Usage monitoring related information
	This part includes a list of usage monitoring profiles associated with the subscriber. Each usage monitoring profile is logically associated with a particular operator offer, and includes the following elements
	

	Monitoring key
	An identifier to a usage monitoring control instance that includes one or more PCC rules
	Conditional (NOTE 1)

	Usage monitoring level
	Indicates the scope of the usage monitoring instance (PDU Session level or per Service)
	Optional

	Start date
	Start date and time when the usage monitoring profile applies
	Optional

	End date
	End date and time when the usage monitoring profile applies
	Optional

	Volume limit
	Maximum allowed traffic volume
	Optional

	Time limit
	Maximum allowed resource time usage
	Optional

	Reset period
	Time period to reset the remaining allowed consumed usage for periodic usage monitoring control (postpaid subscriptions)
	Optional

	MPS subscription data
	This part defines the MPS subscription information in the policy control subscription profile
	

	MPS priority
	Indicates subscription to MPS priority service; priority applies to all traffic on the PDU Session
	Conditional (NOTE 1)

	IMS signalling priority
	Indicates subscription to IMS signalling priority service; priority only applies to IMS signalling traffic
	Conditional (NOTE 1)

	MPS priority level
	Relative priority level for multimedia priority services
	Conditional (NOTE 1)

	NOTE 1:
The information is mandatory if the specific part is included in the subscription information (e.g. the monitoring key is mandatory if the usage monitoring information part is included)


· And then the subscriber category is defined as a list of identifiers associated with the subscriber
The Subscriber category may comprise any number of identifiers associated with the subscriber (e.g. gold, silver, etc.). Each identifier associates operator defined policies to the subscriber that belong to that category.

2. Encoding alternatives

The most straight forward approach that would fulfil SA2 requirements would be to define the Subscriber category as an attribute "subscCats" whose data type corresponds to an array of strings:

Table 5.4.2.2-1: Definition of type AmPolicyData

	Attribute name
	Data type
	P
	Cardinality
	Description

	subscCats
	array(string)
	O
	1..N
	List of category identifiers for the subscriber.

	uePolicySet
	UePolicySet
	O
	0..1
	Contains a list of PSIs and the UE policy content for each PSI.


However, this approach does not allow further extensibility of each subscriber category included in the array with vendor-specific extensions or future enhancements with new 3GPP related attributes, e.g. to associate a description and/or priority attribute to each subscriber category in the array. To achieve so, the encoding of the Subscriber Category needs to be based on the definition of an object.

There are two alternatives:
Alternative 1: Subscriber Categories encoded as a list of objects
    Alternative 1.a: array encoding
In this approach, the AmPolicyData data structure includes the attribute "subscCats" encoded as an array of objects, SubscriberCategory data structure:
Definiton of type AmPolicyData

	Attribute name
	Data type
	P
	Cardinality
	Description

	subscCats
	array(SubscriberCategory)
	O
	1..N
	List of categories associated with the subscriber

	uePolicySet
	UePolicySet
	O
	0..1
	Contains a list of PSIs and the UE policy content for each PSI.


    Alternative 1.b: map encoding

In this approach, the AmPolicyData data structure includes the attribute "subscCats" encoded as a map of objects, SubscriberCategory data structure:
Definiton of type AmPolicyData

	Attribute name
	Data type
	P
	Cardinality
	Description

	subscCats
	map(SubscriberCategory)
	O
	1..N
	List of categories associated with the subscriber, the key of the map is the subscriber category identifier.

	uePolicySet
	UePolicySet
	O
	0..1
	Contains a list of PSIs and the UE policy content for each PSI.


In both cases 1.a and 1.b, the SubscriberCategory would be encoded as:
Definition of type SubscriberCategory

	Attribute name
	Data type
	P
	Cardinality
	Description

	subscCatId
	string
	M
	1
	The identifier of the category.


The extension of each subscriber category with additional attributes than the identification string can be easily achieved. In case of vendor-specific extensions, e.g.:

Definition of type SubscriberCategory

	Attribute name
	Data type
	P
	Cardinality
	Description

	subscCatId
	string
	M
	1
	The identifier of the category.

	vendSpec-One
	VendorSpecificAttributeOne
	O
	0..1
	Vendor specific attribute One.


Both, alternative 1.a and 1.b, handle the subscriber categories as a list of objects. Maps allow for a fast look up, being a more efficient approach for searches in large lists than arrays. However, maps increase the required bandwidth, mostly when the key of the map is also a property of every object.
For the subscriber categories, regardless the number of categories that might be defined by an operator (e.g. over 100), it is expected that only a few of them are assigned to a subscriber (i.e., about 10). In these scenarios, an array encoding is acceptable.

Alternative 2: Subscriber Category encoded as an object

It is also feasible that the AmPolicyData data structure includes the attribute "subscCat" encoded as an object, the SubscriberCategory data structure:

Definiton of type AmPolicyData

	Attribute name
	Data type
	P
	Cardinality
	Description

	subscCat
	SubscriberCategory
	O
	0..1
	Information element that contains the category associated with the subscriber.

	uePolicySet
	UePolicySet
	O
	0..1
	Contains a list of PSIs and the UE policy content for each PSI.


And then define the SubscriberCategory containing an array of Subscriber Category identifiers:

Definition of type SubscriberCategory

	Attribute name
	Data type
	P
	Cardinality
	Description

	subscCatIds
	array(string)
	M
	1..N
	A list of the subscriber category identifiers.


With this approach it is possible to extend the SubscriberCategory object with vendor-specific extensions as long as the additional members defined take into account the subscriber category identifiers included in the array. For example:

Definition of type SubscriberCategory

	Attribute name
	Data type
	P
	Cardinality
	Description

	subscCatIds
	array(string)
	M
	1..N
	A list of the subscriber category identifiers.

	vendorSpecificAttributes
	map(VendorSpecificAttribute)
	O
	1..N
	A list of vendor specific attributes for the applicable subscriber category identifier. The key of the map is the subscriber category identifier.


Though this is a feasible approach, it implies an unnecessary increase in the complexity in the data structure for the same gain. Any operation on the SubscriberCategory (addition, deletion of a subscriber category) affects to multiple attributes in the SubscriberCategory data type.
3. Proposal

It is proposed Alternative 1.a for the encoding of the subscriber categories and apply the corresponding changes to both AmPolicyData and SmPolicyData.
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