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1.  Introduction
At CT1#132-e, the following open issues were identified and tracked by Editor’s notes in various agreed CRs:
Open issue #1: How many lists of “PLMN(s) to be used in disaster condition” should be stored at the UE?
Open issue #2: Should procedures other than SOR (e.g. registration, UCU) be used to update the “list of PLMN(s) to be used in disaster condition” at the UE?
Open issue #3: What is the meaning of the “disaster related indication” which can be broadcast by the PLMN offering disaster roaming as an alternative to broadcasting the “list of one or more PLMN(s) with disaster condition for which disaster roaming is offered by the available PLMN”?
Open issue #4: Are there any interactions between the SOR-DRI and the SOR-CMCI?
The purpose of this document is to identify and evaluate the possible options for these open issues, as well as to propose way forwards.
2.  Discussion
2.1 Open issue #1
During the MINT study in CT1, the following conclusions were agreed:

[TS 24.811 subclause 8.3]

-
The UE shall perform disaster roaming only if HPLMN has configured the UE with a 'list of PLMN(s) to be used in disaster condition' with at least one entry in it. The list is either pre-configured in the USIM or provided by the HPLMN following a successful registration procedure.

-
The UE shall not perform disaster roaming if HPLMN has not configured the UE with a 'list of PLMN(s) to be used in disaster condition' or the number of elements in the list is zero.

-
While roaming, the Registered PLMN may provide the 'list of PLMN(s) to be used in disaster condition' after a successful registration procedure. The UE shall ignore this information if 'list of PLMN(s) to be used in disaster condition' is empty .

The above implied that there is a single “list of PLMN(s) to be used in disaster condition”, which is provisioned by the HPLMN and can be updated by the VPLMN when roaming.

During the subsequent normative work, SA2 deviated sligthly from the CT1 conclusions by specifying the following:
[TS 23.501 subclause 5.40.2]

The 'list of PLMN(s) to be used in Disaster Condition' may be pre-configured in USIM or provided by HPLMN after a successful registration procedure over 3GPP access or non-3GPP access.(…).

While roaming (i.e. not in the country of the HPLMN), the Registered PLMN may provide the 'list of PLMN(s) to be used in disaster condition in the roamed to country' after a successful registration procedure to the UE. This list shall not alter any list provided by the HPLMN.

As per the SA2 agreements, the UE needs to store two lists:

· the “list of PLMN(s) to be used in disaster condition”, provided by the HPLMN and to be used in the home country; and

· the “list of PLMN(s) to be used in disaster condition in the roamed-to country”, provided by the VPLMN and to be used in the country of the VPLMN

Then during CT1#132-e, the SA2 agreements were challenged by one company on the grounds that it did not make sense for the UE to only store the last received list from a VPLMN, since the list provided by VPLMN A may differ from the list provided by VPLMN B, even if these 2 VPLMNs were in the same country. This company further proposed that the UE simply store only the list provided by the HPLMN.
This yields the following possible options:

· Option 1-a): Store only 1 list (from the HPLMN)
Option 1-b): Store the list from the HPLMN and the list last provided by a VPLMN
· Option 1-c): Store the list from the HPLMN and any list provided by a VPLMN
· Option 1-d): Store the list from the HPLMN and the last x lists received from a VPLMN (x being up to UE implementation). If the UE is in a VPLMN and no list associated with the VPLMN is stored at the UE, the UE uses the list from the HPLMN.
The following table summarizes the pros and cons of each option:
Table 2.1-1

	Option
	Pros
	Cons
	Conclusion

	1-a) Store only 1 list (from the HPLMN)
	Low complexity
	The list from the HPLM may not contain relevant information when the UE is roaming abroad
	Not acceptable

	1-b) Store the list from the HPLMN and the list last provided by a VPLMN
	Enables the UE to get a list specific to the roamed-to country when abroad
	The list from VPLMN A in a given country may be different from the list from VPLMN B in the same country
	Acceptable middle-ground 

(the UE would only use the list from VPLMN A for VPLMN B if 1) the UE did not have time to register on VPLMN B or 2) VPLMN B does not provide a list)

	1-c) Store the list from the HPLM and any list provided by a VPLMN
	The UE always uses the most up-to-date information available
	The UE will have to store multiple lists, many of which will never be used
	Unnecessary complexity and storage burden on the UE

	1-d) Store the list from the HPLMN and the last x lists received from a VPLMN (x being up to UE implementation). If the UE is in a VPLMN and no list associated with the VPLMN is stored at the UE, the UE uses the list from the HPLMN.
	Enables more up-to-date info than option b) while keeping the storage requirement reasonable
	Different UEs might behave differently
	Preferred way forward


Based on the pros and cons in Table 2.1-1, it is proposed to proceed with Option 1-d)

Proposal 1: The UE stores the “list of PLMN(s) to be used in disaster condition” from the HPLMN and the last x “list of PLMN(s) to be used in disaster condition” received from a VPLMN (x being up to UE  implementation). If the UE is in a VPLMN and no list associated with the VPLMN is stored at the UE, the UE uses the list from the HPLMN.
2.2 Open issue #2
At CT1#132-e, it was agreed that the HPLMN can use SOR to update the “list of PLMN(s) to be used in disaster condition” (see C1-216148). It was further proposed that the registration procedure and the UCU procedure could also be used (see C1-216193) but one company opposed it.
It is to note that Open issue #2 is to some extent dependent on Open issue #1: SOR cannot be used by the VPLMN, so if the outcome on Open issue #1 is that a VPLMN must be able to provide a “list of PLMN(s) to be used in disaster condition in the roamed-to country”, then procedures other than SOR must be enabled. Consequently, the focus of the discussion on Open issue #2 should really be on whether procedures other than SOR should be available for the HPLMN to update the “list of PLMN(s) to be used in disaster condition”.

The following options can be identified:

· Option 2-a): No procedure other than SOR can be used by the HPLMN to update the “list of PLMN(s) to be used in disaster condition”

Option 2-b): SOR and/or registration can be used by the HPLMN to update the “list of PLMN(s) to be used in disaster condition”

· Option 2-c): SOR and/or UCU can be used by the HPLMN to update the “list of PLMN(s) to be used in disaster condition”

· Option 2-d): SOR, registration and/or UCU can be used by the HPLMN to update the “list of PLMN(s) to be used in disaster condition”

· Option 2-e): SOR is used only to enable/disable disaster roaming at the UE. Registration and/or UCU are used by the HPLMN to update the “list of PLMN(s) to be used in disaster condition”.
The following table summarizes the pros and cons of each option:

Table 2.2-1

	Option
	Pros
	Cons
	Conclusion

	2-a) No procedure other than SOR can be used by the HPLMN to update the “list of PLMN(s) to be used in disaster condition”
	UE and network only need to implement handling of the list for one procedure
	· The PLMNs which do not deploy SOR will not have any way to update the list
· If the outcome of Open issue #1 is that the VPLMN can provide a list, the UE and the network will have to handle provisioning of the list via a procedure other than SOR anyway
	Not acceptable

	2-b) SOR and/or registration can be used by the HPLMN to update the “list of PLMN(s) to be used in disaster condition”
	Provides a way for PLMNs not deploying SOR to update the list
	The network has to wait for the UE to perform a registration procedure to update the list
	

	2-c) SOR and/or UCU can be used by the HPLMN to update the “list of PLMN(s) to be used in disaster condition”
	· Provides a way for PLMNs not deploying SOR to update the list
· No need to wait for the UE to perform a registration procedure to update the list
	Requires extra signalling as compared to providing the list during the registration procedure
	

	2-d) SOR, registration and/or UCU can be used by the HPLMN to update the “list of PLMN(s) to be used in disaster condition”
	· Provides a way for PLMNs not deploying SOR to update the list

· Enables update of the list during or after registration
	Requires the UE and the network to handle update of the list via multiple procedures (but this will be needed anyway if the outcome of the discussion on Open issue #1 is that the VPLMN can also provide a list)
	Acceptable way forward

	2-e) SOR is used only to enable/disable disaster roaming at the UE. Registration and/or UCU are used by the HPLMN to update the “list of PLMN(s) to be used in disaster condition”.
	· Provides a way for PLMNs not deploying SOR to update the list

· Enables update of the list during or after registration
· The UE and the network only need to implement one type of procedure per piece of information
	Is not fully aligned with the conclusions of the CT1 study and with the SA2 agreements
	Acceptable way forward


Based on the pros and cons in Table 2.2-1, it is proposed to proceed with Option 2-e)
Proposal 2: SOR is used only to enable/disable disaster roaming at the UE. Registration and/or UCU are used by the HPLMN to update the “list of PLMN(s) to be used in disaster condition”.

2.3 Open issue #3
At CT1#131-e, it was agreed that the PLMN offering disaster roaming broadcast either:

· a “disaster related indication”; or

· a “list of one or more PLMN(s) with disaster condition for which disaster roaming is offered by the available PLMN”

However there was no agreement on the meaning of the “disaster related indication”. 

At CT1#132-e, 3 possible options regarding the meaning of this indication were proposed:

· Option 3-a): The PLMN offering disaster roaming can broadcast the “disaster related indication” if there are only 2 PLMNs in the country (see C1-215878)
· Option 3-b): The PLMN offering disaster roaming can broadcast the “disaster related indication” only if all other PLMNs in the country are subject to a disaster condition (see C1-215572)

· Option 3-c): A PLMN can broadcast the “disaster related indication” if the PLMN accepts disaster inbound roamers (see C1-215715)

The following table summarizes the pros and cons of each option:

Table 2.3-1

	Option
	Pros
	Cons
	Conclusion

	3-a) The PLMN offering disaster roaming can broadcast the “disaster related indication” if there are only 2 PLMNs in the country
	The UE is able to determine unambiguously which PLMN has a disaster condition
	Very few countries only have 2 PLMNs, which makes this indication very unlikely to be used
	Not preferred

	3-b) The PLMN offering disaster roaming can broadcast the “disaster related indication” only if all other PLMNs in the country are subject to a disaster condition
	The UE is able to determine unambiguously which PLMNs have a disaster condition
	Requires all other PLMNs to be subject to a disaster condition, whereas the main use case for MINT is that one PLMN is down and its subcribers are distributed onto other available PLMNs, which makes this indication very unlikely to be used
	Not preferred

	3-c) A PLMN can broadcast the “disaster related indication” if the PLMN accepts disaster inbound roamers
	Can be used in any scenario involving a disaster condition, based on operator’s policy
	· There will be cases when a UE is out of coverage of its RPLMN and may try to register on a PLMN offering disaster roaming even though the UE’s RPLMN is not subject to a disaster condition. However this will happen only if 1) the UE is in a coverage hole and 2) the UE is in an area where a PLMN other than the UE’s RPLMN is subject to a disaster condition, which should happen very rarely. Morever, the PLMN offering disaster roaming can in this case just reject the UE’s registration.
· There will be cases when the UE cannot identify the PLMN with disaster condition. However this will be a problem only if UE has a valid 5G-GUTI which was assigned by a PLMN other than the PLMN with disaster condition
	Preferred way forward


Based on the pros and cons in Table 2.3-1, it is proposed to proceed with Option 3-c)

Proposal 3: A PLMN can broadcast the “disaster related indication” if the PLMN accepts disaster inbound roamers. Whether the PLMN broadcasts the “disaster related indication” or the “list of one or more PLMN(s) with disaster condition for which disaster roaming is offered by the available PLMN” is up to operator’s policy.
2.4 Open issue #4
At CT1#132-e, it was agreed that the HPLMN can use SOR to provide SOR-DRI (Steering Of Roaming Disater Roaming Information) consisting of the “list of PLMN(s) to be used in disaster condition” (see C1-216148).
One company raised the issue of the interactions between SOR-DRI and SOR-CMCI and requested a corresponding Editor’s note. The concern was whether any information provided for disaster roaming could interfere with the procedures applied for SOR-CMCI.
Unlike the receipt of the list of preferred PLMN/access technology combinations, the receipt of SOR-DRI does not trigger PLMN selection and merely updates the “list of PLMN(s) to be used in disaster condition” stored at the UE. This list is used only if the UE’s RPLMN or the PLMN which the UE intended to select becomes subject to a disaster condition, which will happen very rarely, if ever, for most UEs (thankfully!). As a result, there is no need to apply SOR-CMCI when receiving SOR-DRI, and there are no interactions between SOR-DRI and SOR-CMCI. Consequently, the corresponding Editor’s note can be replaced by text in TS 23.122 subclause C.1 stating that SOR-CMCI is not applicable to disaster roaming.

Proposal 4: Replace the Editor’s note stating “The interaction between SOR-CMCI and SOR-DRI is FFS” in TS 23.122 subclause C.1 by text stating that SOR-CMCI is not applicable to disaster roaming.
3.  Proposal
Based on the discussion in the previous section, it is proposed to proceed with the following proposals:
Proposal 1: The UE stores the “list of PLMN(s) to be used in disaster condition” from the HPLMN and the last x “list of PLMN(s) to be used in disaster condition” received from a VPLMN (x being up to UE  implementation). If the UE is in a VPLMN and no list associated with the VPLMN is stored at the UE, the UE uses the list from the HPLMN.
Proposal 2: SOR is used only to enable/disable disaster roaming at the UE. Registration and/or UCU are used by the HPLMN to update the “list of PLMN(s) to be used in disaster condition”.

Proposal 3: A PLMN can broadcast the “disaster related indication” if the PLMN accepts disaster inbound roamers. Whether the PLMN broadcasts the “disaster related indication” or the “list of one or more PLMN(s) with disaster condition for which disaster roaming is offered by the available PLMN” is up to operator’s policy.
Proposal 4: Replace the Editor’s note stating “The interaction between SOR-CMCI and SOR-DRI is FFS” in TS 23.122 subclause C.1 by text stating that SOR-CMCI is not applicable to disaster roaming.

C1-216752 (revision of C1-216135), C1-216753 (revision of C1-216193) and C1-216755 (revision of C1-216148) implement Proposal 1, Proposal 2 and Proposal 4.
No CR is submitted at CT1#133-e for Proposal 3 due to no clear viable way forward during the CT1 conference call on MINT prior to CT1#133-e.
