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Abstract

This paper is intended to analyze how to use the "match all type criterion" of SOR-CMCI and proposes a solution.

1. Introduction

According to the current specification of TS 23.122, in SOR-CMCI there can be a match all type criterion, but it is not clear how to use it.

Quoted from TS 23.122 as below:
++++++

"SOR-CMCI consists of the following parameters:

i)
criteria consisting of zero, one or more PDU session attribute type criterion and zero, one or more service type criterion:

1)
PDU session attribute type criterion consists of one of the following:

a)
DNN of the PDU session.

b)

S-NSSAI of the PDU session.

2)
service type criterion consists of one of the following:

a)
IMS registration related signalling.

b)
MMTEL voice call.

c)
MMTEL video call.

d)
MO SMS over NAS or MO SMSoIP; and

3)
match all type criterion; and
ii)
a value for Tsor-cm timer associated with each criterion presented in i) indicating the time the UE shall wait before releasing the PDU sessions and entering idle mode."
++++++

Moreover, according to the current specification, if there are more than one Tsor-cm timer running simultaniously, when one Tsor-cm expires, then the associated service will not be stopped necessarily but can keep on running until the last Tsor-cm timer expires.
2. Discussion
There are two solutions about how to use the match all type criterion:
Solution #1:
"match all type criterion" is used to match all PDU sessions and services, and the "match all type criterion" is the highest priority among all the criteria. That is to say, if match all type criterion exists, regardless there is another criterion which matches some PDU sessions or services or not, then the Tsor-cm timer(s) of all PDU sessions and services will use the timer value associated with the match all criterion; and
Solution #2:
"match all type criterion" is used to match all PDU sessions and services which are not matched with any other criterion (i.e. PDU session attribute type criterion and service type criterion) except for the "match all type criterion". That is to say, if a PDU session or service is matched with a PDU session attribute type criterion or service type criterion, then the Tsor-cm timer(s) of the PDU session or service will use the timer value associated with the matched PDU session attribute type criterion or service type criterion, but will not use the timer value associated with the match all criterion, which means that the priority of the "match all type criterion" is lowest priority among all the criteria. 
To compare these two solutions, the difference between these two solutions in some use cases are listed in Table 1 as follows.

Table 1
	use cases assumption
	1) There is no "user controlled list of services exempted from release due to SOR" in UE;

2) in SOR-CMCI, there is a match-all criterion with timer value VM and a criterion_A (i.e. a PDU session attribute type criterion or a service type criterion) which is matched with the ongoing high-priority service mentioned in bullet 3) as below with timer value VA;  and

3) there is an ongoing high-priority service that matches the criterion_A, and

there is an ongoing non high priority service that does not match the criterion_A.

	use cases
	CASE 1:

the timer value of the match all type criterion (i.e. VM ) equals zero
	CASE 2
the timer value of the match all type criterion (i.e. VM ) is not zero and smaller than VA 
	CASE 3
the timer value of the match all type criterion  (i.e. VM ) is bigger than VA and smaller than infinity 
	CASE 4
the timer value of the match all type criterion  (i.e. VM ) equals infinity

	Sol#1
	The timer value of Tsor-cm of all the services is zero.

The high-priority service will be stopped immediately.
	The timer value of Tsor-cm of all the services is VM.

The high-priority services will be stopped when VM expires or naturally.
	The timer value of Tsor-cm of all the services is VM.

The high-priority services will be stopped when VM expires or naturally.
	The timer value of Tsor-cm of all the services is infinity.

All services will be stopped naturally.

	Sol#2
	The timer value of Tsor-cm of non high priority the services is zero; and 

the timer value of Tsor-cm of high priority the services is VA.

The high-priority service will be stopped when the highest value (i.e. VA) expires or be stopped naturally.
	The timer value of Tsor-cm of non high priority the services is VM; and 

the timer value of Tsor-cm of high priority the services is VA.

The high priority service will be stopped when the timer with the highest value (i.e. VA) expires; or naturally.
	The timer value of Tsor-cm of non high priority the services is VM; and 

the timer value of Tsor-cm of high priority the services is VA.

The high priority services will be stopped when the timer with the highest value expires or naturally;
	The timer value of Tsor-cm of non high priority the services is infinity; and 

the timer value of Tsor-cm of high priority the services is VA.

The high priority services will be stopped when the timer with the highest value expires or naturally;

	Conclusion
	The effects of the two solutions for the high priority service are different.
	The effects of the two solutions for the high priority service are different.
	The effects of the two solutions for the high priority service are the same if the non high priority service is not stopped before the Tsor-cm with value VM expires.
	The effects of the two solutions for the high priority service are the same if the non high priority service is not stopped before the Tsor-cm with value VM expires.


For use case1:
· for solution #1, the high priority service will be stopped immediately because the Tsor-cm timers of all PDU sessions and services are associated with timer value zero, which will make the user experience bad.
· for solution #2, the timer value zero is only associated with the none high priority service, and the high-priority service is associated with the timer value VA, and then the high-priority service will be released when VA expires or stopped naturally. 
So for use case 1, the user experience of solution#2 is better than solution#1.

For use case 2:
· for solution #1, The high-priority services will be stopped when VM expires or naturally.
· for solution #2, The high-priority services will be stopped when the Tsor-cm timer with the highest value ( i.e. VA) expires or naturally, which means that the high priority service can run for a longer time. 

· So for use case 2, the user experience of solution#2 is better than solution#1.

For use case 3 and 4:

· if the non high priority service is not stopped before the Tsor-cm with value VM expires, the effect of the two solutions for the high priority service are the same, because all services (i.e. the high priority service and the non high priority service) will be stopped when the Tsor-cm timer with the highest value (i.e. VM) expires;

· else, if the non high priority service is stopped before the Tsor-cm with value VM expires, then the last running Tsor-cm timer may be the timer with value VA or VM which will depend on when the non high priority service is stopped.
So for solution 2, the stopping of the high priority service may depend on when the non high priority service is stopped. However, because it is strange that the timer value of high-priority service is smaller than that of a non high priority service, the case 3 and 4 can be regarded as rare cases.
Observation 1: For the user experience about high priority services, solution#2 is better than solution#1.
Moreover, for solution#2:
· if the purpose of the HPLMN is to release the UE immediately, the SOR-CMCI sent by the HPLMN can include only the match all type criterion with the timer value zero, and don't include any other criterion, and then the timer Tsor-cm of all PDU sessions and services will be associated with timer value zero of the match all type criterion; or if the SOR-CMCI does not include any criterion then the timer Tsor-cm of all PDU sessions and services will be set to zero according to the current specification (i.e. "-
otherwise, the UE shall consider the timer value for Tsor-cm equal to zero."); and
· if the purpose of the HPLMN is to make the UE use the PDU sessions and services by itself until all the PDU sessions are released or the services are stopped naturally, then the SOR-CMCI sent by the HPLMN can include only the match all type criterion with the timer value infinity, and don't include any other criterion. Then the timer Tsor-cm of all PDU sessions and services will be associated with timer value infinity of the match all type criterion.

Observation 2: For the intention to release the UE immediately or to make the UE use PDU sessions and services naturally, both solution #1 and solution #2 can achieve the intention.

The changes to the specification of solution #1 and solution #2 are listed in Table 2 as below:

Table 2
	Changes to the current specification TS 23.122
	change to the definition of the current match all type criterion
	a Tsor-cm timer may be associated with more than one PDU session or service
	whether the timer value of Tsor-cm for a PDU session or service which is matched with the other criteria (i.e. PDU session attribute type criterion and service type criterion ) may be changed compared with the current specification

	Sol#1
	YES
	YES
	YES

	Sol#2
	YES
	YES
	NO


Observation 3: For the changes to the current specification, solution#2 is smaller than solution#1

2.Observation：

Observation 1: For the user experience about the high priority service, solution#2 is better than solution#1.

Observation 2: For the intention to release the UE immediately or to make the UE use PDU sessions and services naturally, both solution #1 and solution #2 can achieve the intention.

Observation 3: For the changes to the current specification, solution#2 is smaller than solution#1

3.Conclusion:
It is proposed to use the solution #2 as a way forward and agree the associated CR#0762 ( C1-214533) which specifies the changes to the TS 23.122 with the solution #2.
