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1
Introduction

Two solutions were submitted for KI #7: Solutions 16 and 18. The paper compares these solutions and concludes that Solution 16 should be the way forward.
2
Discussion
2.1
Current UE behavior
3GPP TS 23.122 describes how a UE unable to obtain normal service from a PLMN operates, i.e. for all Cases a) – f), a UE camps on an acceptable cell of any PLMN.
3.5
No suitable cell (limited service state)

There are a number of situations in which the MS is unable to obtain normal service from a PLMN or SNPN. These include:

a)
Failure to find a suitable cell of the selected PLMN or of the selected SNPN;

b)
No SIM in the MS or the "list of subscriber data" with no valid entry;

c)
A "PLMN not allowed", "Requested service option not authorized in this PLMN" or "Serving network not authorized" response in case of PLMN or a "Temporarily not authorized for this SNPN" or "Permanently not authorized for this SNPN" response in case of SNPN when an LR is received;

d)
An "illegal MS" or "illegal ME" response when an LR is received (Any SIM or the corresponding entry of the "list of subscriber data" in the ME is then considered "invalid");

e)
An "IMSI unknown in HLR" response when an LR is received (Any SIM in the ME is then considered "invalid" for non-GPRS services);

f)
A "GPRS services not allowed" response when an LR of a GPRS MS attached to GPRS services only is received (The cell selection state of GPRS MSs attached to GPRS and non-GPRS depends on the outcome of the location updating), or an "EPS services not allowed" response is received when an EPS attach, tracking area update or service request is performed, or a "5GS services not allowed" response is received when a registration or service request is performed;
(skip)
For the items a to f, if the MS does not operate in SNPN access mode, the MS attempts to camp on an acceptable cell, irrespective of its PLMN identity, so that emergency calls or access to RLOS can be made if necessary, with the exception that an MS operating in NB-S1 mode, shall never attempt to make emergency calls or to access RLOS.

2.2
Difference between the solutions
The table below summarizes difference between the solutions.
	
	UE behavior according to Solution 16
	UE behavior according to Solution 18

	a), registration rejected due to the UE’s location
	Camps on an acceptable cell belonging to a PLMN allowed in the country where the UE is physically located
	Camps on an acceptable cell belonging to a PLMN allowed in the country where the UE is physically located.

	b)
	
	Camps on an acceptable cell of any PLMN

	c) – f)
	
	Camps on an acceptable cell of the selected PLMN


2.3
Evaluation
The followings can be observed:
1) Solution 16 has less complexity.

2) For Cases b), a UE without a USIM conforming to Solution 18 can camp on an acceptable cell of a PLMN which is not allowed in the country where the UE is physically located. As a result, such a UE cannot obtain emergency services.
3) For Cases c) – f), if a UE conforming to Solution 18 moves to a different country while/after the response is received, the UE camps on an acceptable cell of a PLMN which is not allowed in the country where the UE is physically located. As a result, such a UE cannot obtain emergency services.

4) The responses described in Cases c) – f) can be sent by a PLMN which is not allowed in the country where the UE is physically located. Therefore, if a response is received from a PLMN which is not allowed in the country where the UE is physically located, a UE conforming to Solution 18 will not be able to receive emergency services.

5) It is not clear how a UE conforming to Solution 18 which has no USIM and received a response described in any of Cases c) – f). For example, it is not clear how a UE without a USIM operates if the UE receives “illegal ME” response from the network.

In short, Solution 18 adds additional complexity, but the added complexity is harmful because it prohibits a UE from obtaining emergency services in some cases and brings unclarity in the UE behavior.
3
Conclusion

Solution 16 should be the basis of the normative work.
