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1- Introduction
This discussion paper is to analys whether to have zero length UPSI list if the UE does not have any UPSC when registered in RPLMN.
2- Analysis
2.1	UPSI list information element analysis
This analysis is about the clause non semantical mandatory information element errors, which is summerized in clause D.8.5 of 3GPP TS 24.501 as
-	missing imperative part of a message; or
-	syntatic errors or out of order sequence or unknown IE however encoded as "comprehension required".
The syntax errors are explained in 3GPP TS 24.007 where clause 11.4.2 lists the syntatic errors 
-	An IE is defined to be syntactically incorrect in a message if it contains at least one value defined as "reserved", or if its value part violates syntactic rules given in the specification of the value part.
-	It is not a syntactical error that a type 4 and type 6 standard IE specifies in its length indicator a greater length than possible according to the value part specification: extra bits shall be ignored.
-	It should not be considered a syntactical error if a type 4 and type 6 IE is received with a shorter length than defined in this version of the specification if the IE is correctly encoded according to an earlier version of the specification.
-	A message is defined to have semantically incorrect contents if it contains information which, possibly dependant on the state of the receiver, is in contradiction to the resources of the receiver and/or to the proceduralpart.
So it seems that having a zero length UPSI list information element can be considered a syntax error if the UPSI list information element is correctly encoded as an earlier version of the specification. However it not the case, since the UPSI list information element has always had the same minimum length defined in clause D.6.4 of 3GPP TS 24.501, which is 10 octets including at least one PLMN ID and one UPSC.
Observation 1: Having zero length UPSI list may not be a syntatic error according to 3GPP TS 24.007.
Although having zero length UPSI list information element may not be a syntatic error according to 3GPP TS 24.007, Clause D.8.5 of 3GPP TS 24.501categorizes another case as anon semantical error, which is missing an imperative part of a eceive message.
Observation 2: Missing mandatory UPSI list information element is not considered to be a semantic error according to 3GPP TS 24.501.
Thus, if the UE misses UPSC in the registered RPLMN, the UE can perform UE-initiated UE state indication procedure by excluding the UPSI list information element without causing any semantic error. With that in mind the system behaves according to clause D.8.5.1 in 3GPP TS 24.501:
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 with an IEI 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 considering the network is the PCF in Annex D of 3GPP TS 24.501, the PCF may ignore the messge which does not contain the mandatory UPSI list information element; meaning:
A-	the UE sets the Payload container type IE to "UE policy container" and include the UE STATE INDICATION message while missing the UPSI list IE in the Payload container IE of the REGISTRATION REQUEST message and  transmits the RESGISTER REQUEST message towards the AMF;
B-	the AMF parses the REGISTRATION REQUEST message and due to "UE policy container" for the Payload container type IE, the AMF constructs the HTTP POST request to create the UE policy association, where the HTTP POST request body contains PolicyAssociationRequest data structure with the UE STATE INDICATION message contained in as "uePolReq" attribute and sends the request towards the PCF; and
C-	the PCF upon receipt of the HTTP POST request parses the request and check the contents of the "uePolReq" attribute which is the UE STATE iNDICATION message with missing the mandatory UPSI list IE, then the PCF shall 
1)	try to treat the message (the exact further actions are implementation dependent); or
2)	ignore the message.
D-	if the PCF ignores the message, then the PCF consequently rejects the request following the instruction in 3GPP TS 29.525 and ther ewill not be any UE policy association. The instruction in TS 29.52.5 says:
if the (V-)(H-)PCF is, due to incomplete, erroneous or missing information in the request, not able to provision a UE policy decision, the (V-)(H-)PCF may reject the request and include in an HTTP “400 Bad Request” response message the “cause” attribute of the ProblemDetails data structure set to “ERROR_REQUEST_PARAMETERS”.
where  is defined as an application error in Table 5.7.3-1 of 3GPP TS 29.525,
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	Application Error
	HTTP status code
	Description

	USER_UNKNOWN
	400 Bad Request
	The HTTP request is rejected because the end user specified in the request is unknown to the PCF.

	ERROR_REQUEST_PARAMETERS
	400 Bad Request
	The HTTP request is rejected because the set of information needed by the PCF for UE Policy selection is incomplete or erroneous or not available for the decision to be made. 

	PENDING_TRANSACTION
	400 Bad Request
	This error shall be used when the PendingTransaction feature is supported and the PCF receives an incoming request on a policy association while it has an ongoing transaction on the same policy association and cannot handle the request as described in clause 9.2 of 3GPP TS 29.513 [7]. 

	POLICY_ASSOCIATION_NOT_FOUND
	404 Not Found
	The HTTP request is rejected because no UE policy association corresponding to the request exists in the PCF.

	NOTE:	Including a "ProblemDetails" data structure with the "cause" attribute in the HTTP response is optional unless explicitly mandated in the service operation clauses.



Observation 3: Missing mandatory UPSI list information element in the UE STATE INDICATION message can results in that the PCF request the AMF HTTP POST request for creating the UE policy association.
2.2	Arbitrary UPSC value
Using an arbitrary UPSC value when not having been assigned one in e.g. RPLMN where the UE is registering, has, in the past, raised the question what if the arbitrary value for the UPSC has actually been assigned by the network. 
To analyse this question, it should be clarified that a UPSC is 2 octets which makes it 4 Hex digits range between 0 to F. The likelihood of getting the same arbitrary 4 Hex digits value as an assigned UPSC is 16 ^ (-4) = 1.5 x 10^(-5) = 0.0015%. In non-mathematical terms, the likelihood is 15 times out of one million choices.
Even if the situation is so unfortunate that it still occurs:
A-	the UE knows that by not receiving an empty UE policy section with the UPSC equal to that the arbitrary value; and
B-	the UE can in this case perform a periodic registration where the UE uses all the UPSCs that it had received in the first registration, in order to avoid receiving the already received UE policy sections during the first registration.
In case, the UE happens to have only one policy section with the same UPSC as the arbitrary value, the UE will not receive any policy section and the UE can use a second arbitrary value for the periodic registration.
Observation 4: Using an arbitrary number as UPSC should result in the UE receiving policy section. However should the arbitrary value be one of those 15 times out of one milltion choices and be equal to the UE’s actual UPSC in the RPLMN, the UE should perform a periodic registration to obtain the policy section for that arbitrary value. The UE uses all the received UPSCs durig the first registration. If no UPSC received during the first registration, the UE uses a second arbitrary value.
Observation 5: Using an arbitrary number results in receiving a UE policy section and no change for the network is required.
3- Summary
The observations and conclusions are listed as follows: 
Observation 1: Having zero length UPSI list may not be a syntatic error according to 3GPP TS 24.007.
Observation 2: Missing mandatory UPSI list information element is not considered to be a semantic error according to 3GPP TS 24.501.
Observation 3: Missing mandatory UPSI list information element in the UE STATE INDICATION message can results in that the PCF request the AMF HTTP POST request for creating the UE policy association.
Observation 4: Using an arbitrary number as UPSC should result in the UE receiving policy section. However should the arbitrary value be one of those 15 times out of one milltion choices and be equal to the UE’s actual UPSC in the RPLMN, the UE should perform a periodic registration to obtain the policy section for that arbitrary value. The UE uses all the received UPSCs durig the first registration. If no UPSC received during the first registration, the UE uses a second arbitrary value.
Observation 5: Using an arbitrary number results in receiving a UE policy section and no change for the network is required.
4- Conclusions and proposal
According to the observations, it is concluded that:
A-	TS 24.007 may not rank having a zero length UPSI list information element as a syntatic error, excluding the mandatory UPSI UPSI list IE is considered to have the same impact as an syntatical error; meaning that the UE STATE INDICATION message can still be treated.
B-	The PCF may however reject the HTTP POST request for creating the UE policy association, from the AMF and thus no UE policy association is established.
C-	Arbitrary number as UPSC, has very low likelihhood to be the same as the assigned UPSC by the RPLMN where the UE is regsitered (15 times out of one million).
D-	If the UPSC is the same as the assigned UPSC by the RPLMN, the UE will not receive any empty UE policy sections which means that the PCF requests the UE to eliminate that arbitrary UPSC since it not assigned by the RPLMN. The UE can therefore register again to obtain the UE policy sections for that UPSC.
E-	Method based on using arbitrary number has no impact on the network.
Thus, using an arbitrary UPSC will always results in that the UE policy association is established and the UE will receive UE policy sections. The proposal is therefore in CR C1-232192.
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