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1. Introduction
Feature negotiation mechanism is specified in clause 6.6.2 of TS 29.500, which for the definition of the SupportedFeatures type points to TS 29.571. Table 5.2.2-1 in TS 29.571 defines the SupportedFeatures type is a string, while Table 5.2.2-3 specifies the meaning of each character in this string. 

Table 5.2.2-1: Simple Data Types
	Type Name
	Type Definition
	Description

	SupportedFeatures
	string
	A string used to indicate the features supported by an API that is used as defined in clause 6.6 in 3GPP TS 29.500 [25].
The string shall contain a bitmask indicating supported features in hexadecimal representation:
Each character in the string shall take a value of "0" to "9", "a" to "f" or "A" to "F" and shall represent the support of 4 features as described in table 5.2.2-3. The most significant character representing the highest-numbered features shall appear first in the string, and the character representing features 1 to 4 shall appear last in the string. The list of features and their numbering (starting with 1) are defined separately for each API. If the string contains a lower number of characters than there are defined features for an API, all features that would be represented by characters that are not present in the string are not supported.



Table 5.2.2-3: Meaning of a Hexadecimal Character in SupportedFeatures Type
	Character
	Feature n+3
supported
	Feature n+2
supported
	Feature n+1
supported
	Feature n
supported

	"0"
	no
	no
	no
	no

	"1"
	no
	no
	no
	yes

	"2"
	no
	no
	yes
	no

	"3"
	no
	no
	yes
	yes

	"4"
	no
	yes
	no
	no

	"5"
	no
	yes
	no
	yes

	"6"
	no
	yes
	yes
	no

	"7"
	no
	yes
	yes
	yes

	"8"
	yes
	no
	no
	no

	"9"
	yes
	no
	no
	yes

	"A"
	yes
	no
	yes
	no

	"B"
	yes
	no
	yes
	yes

	"C"
	yes
	yes
	no
	no

	"D"
	yes
	yes
	no
	yes

	"E"
	yes
	yes
	yes
	no

	"F"
	yes
	yes
	yes
	yes

	NOTE 1	"n" shall be i * 4 + 1, where "i" is zero or a natural number, i.e permissible values of "n" are 1, 5, 9, …
NOTE 2	If a feature is not defined, it shall be indicated with value "no".



For example, if only the first feature defined in the feature list is set to 1, the corresponding SupportedFeatures attribute would have a value of "1", or "001" (any amount of 0's to the left of the 1 would result into an equivalent feature list). If we have 32 features defined, and only the last feature in a feature list is set to 1, the corresponding SupportedFeatures attribute would have a value of "80000000".	Comment by Giogi Gulbani: What these 3 hex digits indicate? This should be explained.

Each API specifies own set of supported feature attributes of type SupportedFeatures. Respective tables provide mapping between the feature number (decimal) and the feature name or alias. Below is trimmed down example from TS 29.502.

Table 6.1.8-1: Features of supportedFeatures attribute used by Nsmf_PDUSession service
	Feature Number
	Feature
	M/O
	Description

	1
	CIOT
	O
	Cellular IoT



2. Problem identification
One could spot certain disconnect between the above two definitions. TS 29.571 specifies hex encoding, while SBI APIs specify the feature numbers have completely different meaning. Most likely TS 29.571 specify what is sent over the wire, while APIs specify what is stored in the respective NFs. This should be explicitly explained, e.g. in 29.571.

Another problem relates to ambiguity on the backward compatibility. For instance, NOTE 2 in Table 6.2.9-1 provides the following guidance: "For a release under development, it is recommended to define new features for new query parameters by grouping them per 3GPP work item. Any definition of new query parameters in a frozen release requires a new feature definition".

The problem is, Table 6.2.9-1 does not explicitly state which of these feature blocks represent frozen releases and which of them are under development. This creates confusion when specifying new values. A trimmed down quote of the Table 6.2.9-1 is shown below.

Table 6.2.9-1: Features of supportedFeatures attribute used by Nnrf_NFDiscovery service
	Feature Number
	Feature
	M/O
	Description

	1
	Complex-Query
	O
	Support of Complex Query expression (see clause 6.2.3.2.3.1)
 

	2
	Query-Params-Ext1
	O
	Support of the following query parameters:
- limit
- max-payload-size
- required-features
- pdu-session-types

	3
	Query-Param-Analytics 
	O
	Support of the query parameters for Analytics identifier:
- event-id-list
- nwdaf-event-list

	4
	MAPDU
	O
	This feature indicates whether the NRF supports selection of UPF with ATSSS capability.

	5
	Query-Params-Ext2
	O
	Support of the following query parameters:
- requester-nf-instance-id
…


…
	Feature number: The order number of the feature within the supportedFeatures attribute (starting with 1).
Feature: A short name that can be used to refer to the bit and to the feature.
M/O: Defines if the implementation of the feature is mandatory ("M") or optional ("O").
Description: A clear textual description of the feature.
NOTE 1:	An NRF that advertises support of a given feature shall support all the query parameters associated with the feature. An NRF may support none or a subset of the query parameters of features that it does not advertise as supported.
NOTE 2:	For a release under development, it is recommended to define new features for new query parameters by grouping them per 3GPP work item. Any definition of new query parameters in a frozen release requires a new feature definition.



3. Proposal
It is proposed to clarify the usage of the SupportedFeatures type in the following way:

· Clarify in TS 29.571 the relation between the Table 5.2.2-3 and the supportedFeatures attributes in the APIs;
· Add an explicit indication to supportedFeatures attributes in the APIs if these belong to frozen release or not. This can be achieved by adding notes, or adding new columns.

Below are examples of the possible solutions. CT4 is invited to explore other options. For instance, in TS 29.510 it is proposed to add 3GPP release number to the features. The other way would be adding 'frozen' or 'open', but 'open' will change at very release cycle and therefore won't be a reliable tip over time. Yet another alternative would be adding a table note, instead of the new column. It's up to CT4 to decide.


* * * Possible changes to 29.571 * * * *
Table 5.2.2-1: Simple Data Types
	Type Name
	Type Definition
	Description

	SupportedFeatures
	string
	A string used to indicate the features supported by an API that is used as defined in clause 6.6 in 3GPP TS 29.500 [25].
The string shall contain a bitmask indicating supported features in hexadecimal representation:
Each character in the string shall take a value of "0" to "9", "a" to "f" or "A" to "F" and shall represent the support of 4 features as described in table 5.2.2-3. The most significant character representing the highest-numbered features shall appear first in the string, and the character representing features 1 to 4 shall appear last in the string. The list of features and their numbering (starting with 1) are defined separately for each API. This list however is never sent across any interface. If the SupportedFeatures string, which is sent over the given interface contains a lower number of characters than there are defined features for an API, all features that would be represented by characters that are not present in the string are not supported.



…
Table 5.2.2-3: Meaning of a Hexadecimal Character in SupportedFeatures Type
	Character
	Feature n+3
supported
	Feature n+2
supported
	Feature n+1
supported
	Feature n
supported

	"0"
	no
	no
	no
	no

	"1"
	no
	no
	no
	yes

	"2"
	no
	no
	yes
	no

	"3"
	no
	no
	yes
	yes

	"4"
	no
	yes
	no
	no

	"5"
	no
	yes
	no
	yes

	"6"
	no
	yes
	yes
	no

	"7"
	no
	yes
	yes
	yes

	"8"
	yes
	no
	no
	no

	"9"
	yes
	no
	no
	yes

	"A"
	yes
	no
	yes
	no

	"B"
	yes
	no
	yes
	yes

	"C"
	yes
	yes
	no
	no

	"D"
	yes
	yes
	no
	yes

	"E"
	yes
	yes
	yes
	no

	"F"
	yes
	yes
	yes
	yes

	NOTE 1	"n" shall be i * 4 + 1, where "i" is zero or a natural number, i.e permissible values of "n" are 1, 5, 9, …
NOTE 2	If a feature is not defined, it shall be indicated with value "no".



For example, if only the first feature defined in the feature list is set to 1, the corresponding SupportedFeatures attribute would have a value of "1" (binary 0001, which indicates only one feature out of four is supported), or "001" ((binary 000 000 0001, which indicates only one feature out of 12 is supported; any amount of 0's to the left of the 1 would result into an equivalent feature list). If we have 32 features defined, this requires 8 hexadecimal characters and if only the last feature in a feature list is set to 1, then the corresponding SupportedFeatures attribute would have a hexadecimal value of "80000000".


* * * Possible changes to 29.510 * * * *

Table 6.2.9-1: Features of supportedFeatures attribute used by Nnrf_NFDiscovery service
	Feature Number
	Feature
	M/O
	Description
	3GPP Release (NOTE 2)

	5
	Query-Params-Ext2
	O
	Support of the following query parameters:
- requester-nf-instance-id
…
	 Rel-16


…
	Feature number: The order number of the feature within the supportedFeatures attribute (starting with 1).
Feature: A short name that can be used to refer to the bit and to the feature.
M/O: Defines if the implementation of the feature is mandatory ("M") or optional ("O").
Description: A clear textual description of the feature.
NOTE 1:	An NRF that advertises support of a given feature shall support all the query parameters associated with the feature. An NRF may support none or a subset of the query parameters of features that it does not advertise as supported.
NOTE 2:	For a release under development, it is recommended to define new features for new query parameters by grouping them per 3GPP work item. Any definition of new query parameters in a frozen release requires a new feature definition. The column "3GPP Release" indicates in which release the feature is specified. For instance, if Rel-17 is still under development, then "Rel-16" indicates the definition of new query parameters for this will require new feature definition.





* * * End of the proposals * * * *
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