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1. Background
The general description of the UE-initiated UE state indication procedure is for the purpose of:
a)	delivering the UPSI(s) of the UE policy section(s) which are:
-	identified by a UPSI with the PLMN ID part indicating the HPLMN or the selected PLMN, and stored in the UE, if any; or
-	identified by a UPSI with the PLMN ID part indicating the PLMN ID part of the SNPN identity of the selected SNPN and associated with the NID of the selected SNPN, and stored in the UE, if any;
b)	indicating whether UE supports ANDSP; and
c)	delivering the UE's one or more OS Ids;
to the PCF.
The UE creates a UE STATE INDICATION message as defined in 3GPP TS 24.501 [1], where the UE:
a)	shall allocate a PTI value currently not used and set the PTI IE to the allocated PTI value;
b)	if not operating in SNPN access operation mode, shall include the UPSI(s) of the UE policy section(s) which are identified by a UPSI with the PLMN ID part indicating the HPLMN or the selected PLMN available in the UE in the UPSI list IE;
c)	if operating in SNPN access operation mode, shall include UPSI(s) of the UE policy section(s) which are identified by a UPSI:
-	with the PLMN ID part indicating the MCC and MNC of the selected SNPN; and
-	associated with the NID of the selected SNPN;
	available in the UE in the UPSI list IE;
d)	shall specify whether the UE supports ANDSP in the UE policy classmark IE; and
e)	may include the UE's one or more OS IDs in the UE OS Id IE.
The UE shall send the UE STATE INDICATION message (see example in figure D.2.2.2.1 in 3GPP TS 24.501 [1]). The UE shall transport the created UE STATE INDICATION message using the registration procedure described in subclause 5.5.1 of 3GPP TS 24.501 [1].


Figure D.2.2.2.1: UE-initiated UE state indication procedure
The UE STATE INDICATION message is defined according to table D.5.4.1.1 in 3GPP TS 24.501 [1].
Table D.5.4.1.1: UE STATE INDICATION message content
	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	PTI
	Procedure transaction identity
9.6
	M
	V
	1

	
	UE STATE INDICATION message identity
	UE policy delivery service message type
D.6.1
	M
	V
	1

	
	UPSI list
	UPSI list
D.6.4
	M
	LV-E
	9-65531

	
	UE policy classmark
	UE policy classmark
D.6.5
	M
	LV
	2-4

	41
	UE OS Id
	OS Id
D.6.6
	O
	TLV
	18-242 

	NOTE:	The total length of the UE STATE INDICATION message content cannot exceed 65535 octets (see Payload container contents maximum length as specified in subclause 9.11.3.39.1).



The contents of the UE STATE INDICATION message contain:
1)	The mandatory UPSI list information element comprises a set of UPSI sublists; each for a PLMN with related one or more UPSCs.
2)	The mandatory UE policy classmark information element provides the network with information about the policy aspects of the UE and is currently only the support of ANDSP by the UE.
3)	The optional UE OS Id information element provides the network with information about the OS of the UE.
Although the UPSI list information element is mandatory, the UE may not be able to include it in the UE STATE INDICATION message for examples in the cases when the UE is within a PLMN and is not aware of the assigned UPSCs which are related to that PLMN. See following figures from 3GPP TS 24.501 [1]. 
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Figure D.6.4.1: UPSI list information element
	8
	7
	6
	5
	4
	3
	2
	1
	

	
Length of UPSI sublist

	octet d

octet d+1

	MCC digit 2
	MCC digit 1
	octet d+2

	MNC digit 3
	MCC digit 3
	octet d+3

	MNC digit 2
	MNC digit 1
	octet d+4

	
UPSC
	octet d+5

octet d+6

	
UPSC
	octet d+7*

octet d+8*

	
…

	octet d+9*

octet e*

	
UPSC
	octet e+1*

octet e+2*


Figure D.6.4.2: UPSI sublist
Observation 1: UPSI list which is a mandatory IE and must always be included in the UE STATE INDICATION message.
Observation 2: The UE may not know about UPSCs of a PLMN, which the UE has selected for the 5GS registration.
2. Proposed Solutions
If the UE does not have any UPSI list to report, there have been two solutions to resolve what the UE should do:
2.1	Solution 1
This solution is based on limiting the UPSI list information element to 3 octets by indicating that the length of this information is zero, see Figure D.6.4.1 above. Thus, the UE constructs the UE STATE INDICATION message with the UPSI list IE containing zero UPSI sublist. Since this shall be considered by the PCF a synthetic error, as the result the PCF either ignores the UE STATE INDICATION message or attempts to resolve the UE STATE INDICATION message. This is due to the highlighted text in yellow from clause D.8.5.1 in 3GPP TS 24.501 [1] saying:
[bookmark: _Toc27747514][bookmark: _Toc36213708][bookmark: _Toc36657885][bookmark: _Toc45287563][bookmark: _Toc51948839][bookmark: _Toc51949931][bookmark: _Toc123902434]D.8.5.1	Common procedures
When on receipt of a message,
a)	an "imperative message part" error; or
b)	a "missing mandatory IE" error
is diagnosed or when a message containing:
a)	a syntactically incorrect mandatory IE;
b)	an IE unknown in the message, but encoded as "comprehension required" (see 3GPP TS 24.007 [11]); or
c)	an out of sequence IE encoded as "comprehension required" (see 3GPP TS 24.007 [11]) is received,
the UE shall ignore the UPDS message;
the network shall proceed as follows:
	the network shall:
1)	try to treat the message (the exact further actions are implementation dependent); or
2)	ignore the message.
However, it has been discussed whether this should be considered as a synthetical error or not. In addition if the PCF ignores the message, then the UE's request for the UE policies will be ignored and the UE does not receive any policies.
Observation 3: If the UE STATE INDICATION message with a zero length UPSI list is treated as a message with synthetic error, the PCF may ignore the message without processing the UE's request for policies.
2.2	Solution 2:
This solution is based on creating a new message which does not include UPSI list information element. The message is called the SHORT UE STATE INDICATION message and is defined as the following table in CR#4693 against 3GPP TS 24.501 [1].
Table D.5.X.1.1: SHORT UE STATE INDICATION message content
	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	PTI
	Procedure transaction identity
9.6
	M
	V
	1

	
	SHORT UE STATE INDICATION message identity
	UE policy delivery service message type
D.6.1
	M
	V
	1

	XX
	UE policy classmark
	UE policy classmark
D.6.5
	O
	TLV
	3-5

	41
	UE OS Id
	OS Id
D.6.6
	O
	TLV
	18-242 

	NOTE:	The total length of the SHORT UE STATE INDICATION message content cannot exceed 65535 octets (see Payload container contents maximum length as specified in subclause 9.11.3.39.1).



Legacy PCF ignores the new SHORT UE STATE INDICATON message due to the rule stated in clause D.8.4 in 3GPP TS 24.501 [1] which is highlighted in yellow text below:
[bookmark: _Toc27747512][bookmark: _Toc36213706][bookmark: _Toc36657883][bookmark: _Toc45287561][bookmark: _Toc51948837][bookmark: _Toc51949929][bookmark: _Toc123902432]D.8.4	Unknown or unforeseen message type
If the UE or the network receives a UPDS message with message type not defined for the UPDS or not implemented by the receiver, it shall ignore the UPDS message.
NOTE:	A message type not defined for the UPDS in the given direction is regarded by the receiver as a message type not defined for the UPDS, see 3GPP TS 24.007 [11].
If the UE receives a message not compatible with the UPDS state, the UE shall ignore the UPDS message.
If the network receives a message not compatible with the UPDS state, the network actions are implementation dependent.
However, the UE without knowledge of the UPSCs and is registered to the network with legacy PCF, will not receive any policy.
Observation 4: If the UE which does not know the UPSCs and uses the proposed SHORT UE STATE INDICATION message, the legacy PCF ignores the message without processing the UE's request for policies.
3. Analysis and way forward
3.1	General
According to the following observations:
Observation 1: UPSI list which is a mandatory IE and must always be included in the UE STATE INDICATION message.
Observation 2: The UE may not know about UPSCs of a PLMN, which the UE has selected for the 5GS registration.
Observation 3: If the UE STATE INDICATION message with a zero length UPSI list is treated as a message with synthetic error, the PCF may ignore the message without processing the UE's request for policies.
Observation 4: If the UE which does not know the UPSCs and uses the proposed SHORT UE STATE INDICATION message, the legacy PCF ignores the message without processing the UE's request for policies.
It is concluded that there is risk that a UE does not receive any policy if the UE cannot include the UPSI list during the UE-initiated state indication procedure.
Conclusion 1: If the UE doesn’t have any knowledge about the values of UPSCs, there is a risk that UE does not receive any UE policy due to mismatch between the UE and the PCF implementation.
Obviously this is not the behavior that is suitable and there should be a way to resolve this problem. Since the UPSI list with at least one UPSC is expected by the PCF, the UE may insert an arbitrary value as the UPSC value upon transmission of the UE STATE INDICATION message. The following subclause will describe the possible outcomes of this UE's action.
3.2	The arbitrary value does not have related policy section
According to 3GPP TS 29.525 [2], the PCF retrieves either locally or from the UDR, the UPSCs and the related UE policy sections applicable for the UE. Since the arbitrary value for the UPSC does not have any related policy section, the policy section contents of the instruction will be empty. Upon receipt of such empty instructions, the UE is mandated to delete any related stored policy section for that UPSC with the arbitrary value according to 3GPP TS 24.501 [1]. This also indicates to the UE that the arbitrary value for the UPSC should be removed and not used again.
3.3	The arbitrary value has related policy section
Upon retrieval of the related policy sections if there is not any update of those, the PCF transmit any other policy sections and the associated UPSCs without transmitting the UPSC with the arbitrary value and the related policy sections. This is an indication to the UE that the chosen arbitrary value for the UPSC has related policy section, therefore the UE should trigger a Mobility Registration Update including a UE policy container as the UE triggers mobility registration update to negotiate "protocol parameters". During performing the periodic registration and triggering the UE-initiated state indication procedure, the UE should include all the received UPSCs in MANAGE UE POLICY COMMAND message from the initial registration, in the UE STATE INDICATION message in order to avoid receiving the same UPSCs and the related policy sections. As the result of the second UE-initiated state indication procedure, the UE will receive the policy section associated the UPSC with the arbitrary value.
3.4	Comparison
As a comparison between the methods, the following table can be used.
	Method
	SW/HW modification
	Desired outcome
	Undesired outcome

	Setting the UPSI list's length to zero
	No software or hardware modification for the UE or PCF.
	If the PCF considers the UPSI list with zero length is a synthetic error, and if the PCF treats the UE's request then the PCF sends policy sections to the UE.
	The PCF does not consider the UPSI list with zero length a synthetic error and does not treat the UE's request.
The PCF considers the UPSI list with zero length a synthetic error and still does not treat the UE's request.

	Using SHORT UE STATE INDICATION message
	Required software or hardware modification for the UE and PCF.
	If the PCF is upgraded, it will send policy sections to the UE.
	The PCF is not upgraded, and the UE's request is ignored.

	Using arbitrary value for UPSC
	No software or hardware modification for the UE or PCF.
	The PCF will send the policy sections to the UE.
	None



4. Conclusion
As the conclusion it is recommended to use an arbitrary value for the UPSC when the UE request policy sections by performing the UE-initiated state indication procedure during the initial registration. If the arbitrary value has related policy section, the UE is to perform a second UE-initiated state indication procedure by using the received UPSCs from the first UE-initiated state indication procedure during the periodic registration. See CR C1-230290.
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