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1. Introduction
This document includes a request for companies to provide their opinion on the Key Issues of FS_MINT-CT. The detailed analysis and rationale of each questions are described in a discussion paper in C1-210952.
The purpose of the moderated discussion is that gathering company’s view on the key questions regarding the Key Issues and solutions addressed in 3GPP TR 24.811, and finding a potential way forward based on the companies’ preferences on the conclusion efficiently.

Tentative time plan for the moderated e-mail discussion is shown below:
	Moderated e-mail discussion starts
	29 March (Monday) 15:00 UTC

	Moderated e-mail discussion ends
	2 April (Friday) 15:00 UTC

	Document including the summary submitted by rapporteur
	5 April (Monday)

	MINT CC#2 for discussing the result and any other contributions to CT1#129e
	7 April (Wednesday) 13:00 – 15:00 UTC


2.
Discussion

NOTE:
the examples listed in the questions hereafter are non-exhaustive, and other options are not excluded.

2.1
Overall way forwards
Q.1: Please indicate whether you support the RAN sharing based approach to solve the issues in case of Disaster Condition, and if you do support it, please indicate whether you think that other enhancements are needed.

	Company name
	Comments
	Rapporteur’s Summary

	Ericsson
	Ericsson does not support the RAN sharing based approach to solve the issues in case of Disaster Condition.

Reasons: 

The RAN sharing based approach requires that PLMN without Disaster Condition needs to understand core network deployment of PLMN where the Disaster Condition might happen in future, and PLMN with Disaster Condition needs to understand RAN deployment of PLMN without Disaster Condition, since:

-
to setup the N2 connection to appropriate AMF, NG-RAN node of PLMN without Disaster Condition needs to know AMF(s) of PLMN where the Disaster Condition might happen in future serving the area of the NG-RAN node; and

-
to trigger appropriate RAN nodes to become shared RAN nodes, AMF of PLMN with Disaster Condition needs to know which area the RAN nodes of PLMN without Disaster Condition serve.

Given that the disaster roaming use case addresses PLMNs not normally cooperating (PLMN without Disaster Condition in the list of forbidden PLMNs of the UE of PLMN with Disaster Condition), it is not reasonable to expect such deployment information sharing, and updates of configuration of the network nodes, between the involved PLMNs, solely for disaster roaming functionality.
	Not support

	vivo
	No
Reason：
We believe RAN sharing based approach is an implementation based solution to cope with DC，i.e. the people who manage the PLMN could trigger appropriate RAN nodes to become shared RAN node when DC happens.
	Not support

	OPPO
	Do not support AN sharing as a mandatory solution

Rationale:

There is no specific requirement. And if a number of OPerators wish to do that it is still within optional possibilities.
	Not as mandatory

	Nokia, Nokia Shanghai Bell
	We support the approach if SA1’s answer to Q1 in C1-211192 is yes. There is no reason to prohibit the RAN sharing solutoin, which has minimal impact.
We are open to other enhancements.
	Support

	Huawei, HiSilicon
	No
	Not support

	Apple
	No. 

The dynamic RAN sharing based approach leads to network operation overhead to create, test and maintain the redundant N2 and N3 links. We do not support this approach to be made mandatory for disaster roaming.
	Not support

	Convida Wireless
	No
	Not support

	Qualcomm Incorporated
	We are not against allowing the RAN sharing based approach as one option to achieve disaster roaming, however it should not be the only option since it requires the AMF of the PLMN with Disaster Condition to establish N2 connections to the RAN of a PLMN without Disaster Condition, which might not be possible in all networks.
	Not as mandatory

	InterDigital
	No
	Not support

	ZTE
	No
	Not support

	LG Electronics
	No. the deployment scenario seems not feasible.
	Not support

	Lenovo, Motorola Mobility
	We are not against RAN sharing. We are concerned that the setup of RAN sharing (i.e. dynamic setup and configuration of connectivity between the RAN nodes covering the disaster area with the 5GC of PLMN D) is too cumbersome.
	Not as mandatory

	Vodafone
	No, and we prefer the feasible solutions that are independent of other network deployments such as RAN sharing.
	Not support


Result:
13 companies provided replies on the question 1 as follows:
-
1 company (7.7%) supports the RAN sharing option;

-
9 companies (69.2%) do not support it; and

-
3 companies (23.1%) do not support it as mandatory.
Q.2: Please indicate whether or not the pre-configuration and/or provision of information on the UE are needed for disaster roaming even before the Disaster Condition occurs (e.g. Information needed for network selection)
	Company name
	Comments
	Rapporteur’s Summary

	Ericsson
	Ericsson's view is that pre-configuration and provision of information on the UE is not needed for disaster roaming even before the Disaster Condition occurs.

Reasons:

Some use cases cannot be addressed solely by pre-configuration and provision of information before the Disaster Condition occurs, e.g.:

Use-case-A) A UE of HPLMN D powers up for the 1st time with USIM which contains no or obsolete (pre)configured information related to Disaster Condition (e.g. because the USIM has not been used for some time), does not discover any available and allowable PLMN but discovers that PLMN D has Disaster Condition. There is only one available PLMN (called PLMN A) and PLMN A is in UE's list of forbidden PLMNs. PLMN A offers Disaster Roaming to UEs of PLMN D. However, the UE is unaware of PLMN A offering Disaster Roaming to UEs of PLMN D since such information is not (pre)configured in the UE and thus the UE does not use disaster roaming in PLMN A in automatic selection.

Use-case-B) A UE of HPLMN H arrives into a new country. UE's USIM is not configured with information applicable in the country yet. Upon landing, the user powers up the UE. The UE discovers one available and allowable PLMN (called PLMN A). The UE selects PLMN A, attempts to register for non-disaster roaming and is rejected with non-integrity protected 5GMM cause #11. The UE adds PLMN A into list of forbidden PLMN. PLMN A offers Disaster Roaming to UEs of PLMN D which is allowable PLMN for the UE. However, the UE is unaware of PLMN A offering Disaster Roaming to UEs of PLMN D since such information is not (pre)configured in the UE and thus the UE does not use disaster roaming in PLMN A in automatic selection.

It is better to rely on usage of information broadcast by the PLMN without Disaster Condition, which:

-
enables the use cases enabled by the pre-configuration and provision of information before the Disaster Condition occurs; and

-
also enables the use cases above.
	Not needed

	vivo
	Yes
	Needed

	OPPO
	Support having pre-configuration info but pre-configuration should only be for home country.
	Needed 
only for home country

	Nokia, Nokia Shanghai Bell
	CT1 should conform to the answer from SA1 to C1-211237. Our view is that selective configuration of AI 3 can be used.
	May be needed
(if SA1 agreed with prcluding some UE)

	Huawei, HiSilicon
	Yes, it is good to provide the information even before the disaster happens as it is a more secure way of providing the information. Once the disaster happens, there can be uncertainity in the NW behaviour as some of the RANs may get unavailable
	Needed

	Apple
	No, pre-configured information is not needed for network selection. There is a risk that such pre-configured information may not be current at the time of disaster. It would also be an operational overhead to keep such pre-configured information up-to-date in all Ues.
	Not needed

	Convida Wireless
	We think that this type of approach should be avoided.  The necessary 
nformation may depend on the disaster condition itself (i.e. the information may not be current at the time of disaster).  Thus, pre-configuration should not be relied on.
	Not needed

	Qualcomm Incorporated
	Yes, pre-configuration and/or provision of information on the UE are needed for disaster roaming even before the Disaster Condition occurs.
	Needed

	ZTE
	No, there is no need to pre-configure the UE before the Disaster Condition occurs. The information regarding Disaster Condition should depend on the current disaster.
	Not needed

	Samsung
	Yes (noting that this does not exclude info that is sent over NAS)
	Needed

	LG Electronics
	No. the pre-configuration and provision of information on the UE before the Disaster Condition occurs should be avoided. The disaster condition does not occur frequently, rather once in a decade or something. Using resources and/or UE storage for such a rare case is not a desirable approach. 
	Not needed

	Lenovo, Motorola Mobility
	Yes, we believe there should be pre-configuration and/or provisioning of information on the UE during or before the Disaster Condition occurs.
	Needed

	Vodafone
	Yes, we prefer that the HPLMNs would have the possibility to provide the relevant information to the UE before the disaster condition occurs.
	Needed


Result:
13 companies provided replies on the question 2 as follows:

-
6 companies think that the pre-configuration and/or provision of information on the UE are needed;
>
2 companies think that the pre-configuration and/or provision of information on the UE are needed within a limited scope (only for home country) or conditionally (AI3 only, upon SA1's response); and

-
5 companies think that the pre-configuration and/or provision of information on the UE are NOT needed.
Q.3: Please indicate whether the PLMN with Disaster Condition or the PLMN without Disaster Condition can provide information regarding Disaster Condition via non-3GPP access, if non-3GPP access is available.
	Company name
	Comments
	Rapporteur’s Summary

	Ericsson
	Ericsson does not support providing information regarding Disaster Condition via non-3GPP access, neither by he PLMN with Disaster Condition nor by the PLMN without Disaster Condition.

Reasons:

The Disaster Condition impacts 3GPP access (as TR 24.811 states "The network functions except one or more RAN nodes of the PLMN with Disaster Condition can be assumed to be still operational. One or more RAN nodes of the PLMN with Disaster Condition are non-operational."). 

Thus, UEs impacted by the Disaster Condition support 3GPP access. Such UEs do not necessarily support non-3GPP access.

Therefore, the solution has to be provided via 3GPP access.
	No

	vivo
	No.
Reason: the UE with available non-3GPP access is not in the scope of MINT.
	No

	OPPO
	Do not support use of non-3GPP access in any circumstances when there is Disaster Condition 
In any case if UE can keep the existing services over N3GPP access if N3GPP access is available.

	No

	Nokia, Nokia Shanghai Bell
	Not needed
	No

	Huawei, HiSilicon
	No for the PLMN with Disaster Condition;

Yes for the PLMN without Disaster Condition
	No for 
PLMN w/DC

Yes for PLMN w/o DC

	Apple
	Yes, providing information over non-3GPP access maybe allowed. Since this is limited to networks and Ues which support non-3GPP access, it maybe seen as a supplementary information.
	Yes

	Convida Wireless
	Yes, if non-3GPP access is available.
	Yes

	Qualcomm Incorporated
	Yes, the PLMN with Disaster Condition or the PLMN without Disaster Condition can provide information regarding Disaster Condition via non-3GPP access, if non-3GPP access is available.
	Yes

	InterDigital
	Yes. This is an add on functionality that does not harm anything and can help both the NW and the UE in order to obtain the information much faster and easier.
	Yes

	ZTE
	Yes. Solutions based on 3GPP access and solutions based on non-3GPP access should be combined, because only solutions based on 3GPP access are not sufficient enough for the disaster scenarios. For example, when there is no coverage of other PLMNs’ 3GPP RAN nodes because they are also damaged by the same disaster, the solutions based on non-3GPP access can apply.
	Yes

	Samsung
	Yes. The non-3GPP access has always been a key component of the 5GS which is access agnostic. There is no technical reason why this information cannot be provided via the non-3GPP access especially that it does not have any impact/dependency on the radio aspects (i.e. this indication is over NAS which can be sent over 3GPP and non-3GPP).

Note:

a) the UE which uses a disaster roaming PLMN can register on both 3GPP and non-3GPP in that PLMN A. As such, notifications from PLMN A can indeed be provided over non-3GPP access.

b) similarly, when the UE is registered over 3GPP and non-3GPP of PLMN that experiences disaster over 3GPP, the AMF can send a NAS message over the non-3GPP. As such, no additional thing needed to make “MINT in scope”. In fact, we don’t see how it can be “not in scope”.
	Yes

	LG Electronics
	No. 
Non-3GPP access is an optional access type, so relying on non-3gpp access cannot save the operators without it.

For the PLMN with DC, if non-3gpp access is available, MINT roaming is not needed as the UE is connected to the CN of PLMN with DC. 

For the PLMN without DC, using non-3gpp access itself is up to PLMN providing DRS, but it is not possible to provide any information prior to the registration via non-3gpp access succeeded, while UE needs the information that disaster occurs in order to perform registration.


	No

	Lenovo, Motorola Mobility
	Yes, if the non-3GPP access is available and the UE is registered to the PLMN D via the non-3GPP access, there should not be any limitation to use the non-3GPP access to provide info to the UE abou the disaster condition.
	Yes


Result:
13 companies provided replies on the question 3 as follows:

-
7 companies supports using non-3GPP access to provide information regarding Disaster Condition;

-
1 company supports using non-3GPP access in PLMN without DC, but DOES NOT support in PLMN with DC.
-
5 companies do not support using non-3GPP access.
Q.4: Please indicate whether the higher priority PLMN search should be suppressed or modified when the UE is camped on a PLMN providing disaster roaming.

	Company name
	Comments
	Rapporteur’s Summary

	Ericsson
	Ericsson's view that the higher priority PLMN search should not be suppressed when the UE is camped on a PLMN providing disaster roaming. Ericsson is OK to fix periodicity of the higher priority PLMN search.
	Suppress: No

Modify: OK

	vivo
	Same as Ericsson.
	Suppress: No

Modify: OK

	OPPO
	NO, search for higher priority PLMN should continue
	No

	Nokia, Nokia Shanghai Bell
	Not needed
	No

	Huawei, HiSilicon
	No, the higher priority PLMN search cannot be suppressed.
Yes, the higher priority PLMN search needs to be modified when the UE is camped on a PLMN for disaster roaming, e.g. the value of timer T can be up to the UE implementation for MINT.
	Suppress: No

Modify: OK

	Apple
	Yes.

We expect the PLMN providing disaster roaming to guide the UE back once the disaster condition is over (i.e., we do not think Higher priority PLMN search is the method by which UE returns to its PLMN after disaster). The UE maybe allowed to skip or change the interval for higher priority PLMN searches based on implementation specific behaviour.  
	Yes

	Convida Wireless
	Yes, we think that is should be supressed until the disaster condition has been resolved. We agree with Apple’s response.
	Yes

	Qualcomm Incorporated
	Yes, the higher priority PLMN search should be suppressed when the UE is camped on a PLMN providing disaster roaming. The UE shall not perform higher priority PLMN search until the UE is notified that the Disaster Condition no longer applies.
	Yes

	ZTE
	Yes. Under disaster condition, it is more appropriate for the PLMN providing disaster roaming to notify the UE that the Disaster Condition is over and the UE can perform normal PLMN search.
	Yes

	Samsung
	Yes. It should be modified.
	Yes (modify)

	LG Electronics
	Yes, the higher priority PLMN search should be suppressed, or at least should be modified for longer searching period.
	Yes

	Lenovo, Motorola Mobility
	Yes, it should be modified.
	Yes (modify)

	Vodafone
	1) UE not in the home country, we prefer that the UE shall perform normal higher priority PLMN search during disaster roaming according to the existing procedure. 

2) UE in home country, we prefer that the UE shall not perform normal higher priority PLMN search during disaster roaming until the disaster condition is gone.
	In home country: suppress
Not in home country: not modify


Result:
13 companies provided replies on the question 4 as follows:

-
10 companies are okay with modifying the higher priority PLMN search mechanism;


>
5 companies support to suppress the higher priority PLMN search during the disaster condition;


>
5 companies are okay with modifying it, but not okay with suppressing it;

-
2 companies do not support to change the existing mechanism.
-
1 company have mixed position: okay to suppress it while UE is in home country, not okay to modify it while UE us not in the home country.
2.2
Issues regarding notification of Disaster Condition

Q.5 (KI#1): In addition to the indication that Disaster Condition applies to the PLMN with Disaster Condition, please indicate whether and what additional information is provided to the UE (by the PLMN with Disaster Condition, or by a PLMN without Disaster Condition) when the indication that Disaster Condition applies to the PLMN with Disaster Condition, is provided.
	Company name
	Comments
	Rapporteur’s Summary

	Ericsson
	Ericsson's view is:

-
the PLMN without Disaster Condition (called PLMN A) indicates to the UEs in SIB or PWS message, one or more PLMN IDs of PLMNs with Disaster Condition for which PLMN A is able to provide disaster roaming; and

-
the PLMN with Disaster Condition does not provide to the UE any information;

when the indication that Disaster Condition applies to the PLMN with Disaster Condition, is provided.
	PLMNw/oDC provides:

PLMN ID
(of PLMN w/DC)

	vivo
	Yes
The recommended disaster roaming PLMN list shall be provided to the UE along with the indication that Disaster Condition applies to the PLMN with Disaster Condition.
	Recommended PLMN list for DRS

	OPPO
	OPPO supports pre-configuration information, pre-configured by HPLMN only.  PLMN with Disaster Condition (DC) could not provide any info, via broadcast or otherwise as PLMN is already in DC.

VPLMN that accepts inbound roamers, i.e supports Disaster Roaminh, can provide information to inbound roamers, if VPLMN considers necessary.
	Nothing
(using pre configuration)

	Nokia, Nokia Shanghai Bell
	Not needed
	Nothing

	Huawei, HiSilicon
	No, only the indication about the Disaster Condition is enough. On receiving this indication, UE can use the pre-configured information to find out that the serving PLMN is in disaster condition and there are PLMNs that provide disaster roaming. 
	Nothing
(using pre configuration)

	Apple
	We don’t see the need for any additional information to be provided to the UE
	PLMN ID
(of PLMN w/DC)

	Convida Wireless
	Location informaiton where the disaster applies and PLMNs that are accepting disaster roamers
	Location Info

Recommended PLMN list for DRS

	Qualcomm Incorporated
	The UE can optionally be provided with one or more of the following:

· a prioritized list or weighted list of PLMNs for disaster roaming

· an indication of whether a PLMN without Disaster Condition can accept disaster roamers

· an indication of the capacity of a PLMN without Disaster Condition to accept disaster roamers
	Recommended PLMN list for DRS

Indication of acceptance

	ZTE
	The PLMN with Disaster Condition can provide an indication to the UE that Disaster Condition applies. The PLMN without Disaster Condition can provide PLMN ID(s) of PLMN(s) with Disaster Condition to the UE.

Both PLMN with Disaster Condition and PLMN without Disaster Condition can provide the recommended disaster roaming PLMN list to the UE.
	PLMNw/DC provides:
Indication that DC applies

PLMNw/oDC provides:
PLMN ID
(of PLMN w/DC)

Both:
Recommended PLMN list for DRS

	Samsung
	Yes:

· For PLMN that experiences disaster condition

· List of PLMNs with priority (provided before disaster condition in case of 3GPP access), where these PLMNs are those without disaster condition), this info can be provided on 3GPP access or non-3GPP acess 

· Indication of disaster condition over non-3GPP access if available

· Wait time, to stagger UE registrations on target PLMN list

· For PLMN without a disaster condition:

· Broadcast of disaster service allowed for a list of PLMN D
	PLMNw/DC provides:
Recommended PLMN list for DRS

Indication on availability of non-3gpp

Wait time

PLMNw/oDC provides:
PLMN ID
(of PLMN w/DC)



	LG Electronics
	The PLMN without Disaster Condition (PLMN A) provides the information of PLMN(s) for which the PLMN A provides disaster roaming service.
	PLMNw/oDC:
PLMN ID
(of PLMN w/DC)

	Lenovo, Motorola Mobility
	The PLMN without Disaster Condition (PLMN A) provides the UE information for:

· disaster roaming service for PLMN D is supported; and

· local registration.
	PLMN ID
(of PLMN w/DC)


	Vodafone
	Our preference is that the UE in home country can obtain the information from the HPLMN for instance whether the disaster roaming service can be supported by other PLMN(s) in the home country before the disaster condition occurs.
	Nothing
(using pre configuration)


Result:
13 companies provided replies on the question 5 as follows:

-
4 companies thnk that any additional information other than the indication about the Disaster Condition is NOT needed;

-
6 companies think that PLMN w/o DC can provide PLMN ID(s) of PLMN(s) with DC for which PLMN A is able to provide disaster roaming;
-
5 companies think that the UE can be provided with recommended PLMN list for DRS;

-
2 company explicitly says that PLMN w/ DC can provide additional information, while 3 compnaies says that the information is provided by PLMN w/o DC.
Q.6 (KI#2): Please indicate whether the notification of Disaster Condition between PLMN with Disaster Condition and PLMN providing disaster roaming should be left out of 3GPP scope?
	Company name
	Comments
	Rapporteur’s Summary

	Ericsson
	Ericsson's view is:

-
when the notification of Disaster Condition between PLMN with Disaster Condition and PLMN providing disaster roaming is provided directly, this should be left out of scope of 3GPP.

-
when the notification of Disaster Condition between PLMN with Disaster Condition and PLMN providing disaster roaming is provided via CBE, the communication between the PLMN with Disaster Condition and CBE should be left out of scope of 3GPP.

However, it needs to be specified which entity is responsible for involvement of the government in decision on initiation and termination of the Disaster Condition, as expected in Disaster Condition definition in TS 22.261:

-------------

Disaster Condition: This is the condition that a government decides when to initiate and terminate, e.g. a natural disaster. When this condition applies, users may have the opportunity to mitigate service interruptions and failures.

-------------
	OoS

However,

which entity is responsible for involvement of the government in decision on initiation and termination of the Disaster Condition

	vivo
	Yes
	OoS



	OPPO
	YES, notification of Disaster Condition between PLMN with Disaster Condition and PLMN providing disaster roaming is out of scope of 3GPP.
	OoS



	Nokia, Nokia Shanghai Bell
	In case of RAN sharing-based solution, the notification via NGAP should be in the scope of 3GPP.
In case of non-RAN sharing-based solution, it should be left out of the scope of 3GPP.
	For RAN sharing, in scope 

For non RAN sharing, OoS

	Huawei, HiSilicon
	Yes, should be left out of 3GPP scope.
	OoS

	Apple
	Yes, we don’t see the need for a standardized inter-PLMN communication specifically for disaster roaming.
	OoS

	Convida Wireless
	Yes, out of scope
	OoS

	Qualcomm Incorporated
	We are fine either way, i.e. fine with specifying this in 3GPP and also fine with leaving it out of 3GPP scope.
	Fine with either way

	InterDigital
	Yes
	OoS

	ZTE
	Yes, it should be left out of 3GPP scope.
	OoS

	Samsung
	The means/method of communication should be out of scope but the info that is to be communicated should be specified e.g. start/end disaster notification, disaster area, etc.
	OoS for the method of communication

The info should be specified

	LG Electronics
	Yes, should be left out of 3GPP scope.
	OoS

	Lenovo, Motorola Mobility
	Yes, the communication should be out of 3GPP scope.
	OoS

	Vodafone
	Yes
	OoS


Result:
14 companies provided replies on the question 6 as follows:

-
11 companies (78.6%) think that it should be left out of 3gpp scope, while 1 of them thinks either way is fine;
-
Other 3 companies are okay to leave it out of 3gpp scope, but under the following condition:


> 1 company thinks that it should be specified which entity is responsible for involvement of the government in decision on initiation and termination of the Disaster Condition

> 1 company thinks that it is okay to leave it out of 3gpp scope for the non-RAN sharing based approach, but for RAN sharing based solution notification via NGAP should be specified;


> 1 company thinks that the information to be communicated should be specified.

Q.7 (KI#3): Please indicate what information does the UE receive from a PLMN providing disaster roaming? (e.g. list of PLMNs with Disaster Condition) And how this information is provided? (e.g. as explicit indication in SIB, access identity)
	Company name
	Comments
	Rapporteur’s Summary

	Ericsson
	Ericsson's view is that the UE receives from a PLMN providing disaster roaming (called PLMN A) a list of one or more PLMN IDs of PLMNs with Disaster Condition for which PLMN A is able to provide disaster roaming. The information is included in SIB or PWS message.
	PLMN ID list
(PLMNs w/DC)

via SIB or PWS

	vivo
	The PLMN providing Disaster Roaming Service shall provide a timer to indicate the wait time value before attempting to register to the PLMN that is recovered from DC and the recommended disaster roaming PLMN list to the UEs. The information can be provided via NAS signalling or RRC or SIB.
	Wait time

recommended disaster roaming PLMN list

via NAS or RRC or SIB

	OPPO
	- minimal indications over SIBs as that is least secure;

- Once inbound roamers are accepted by the VPLMN, the VPLMN can provide more info and whatever is necessary (tbd). Such info should be valid only for that VPLMN.
	Minimal indications over SIB

More info after accepted by VPLMN

	Nokia, Nokia Shanghai Bell
	Barring information including information about AI3
	Barring info

	Huawei, HiSilicon
	Only an indication that the PLMN (providing disaster roaming) supports disaster roaming is enough Since the UE will already have information about the PLMNs to be used when in disaster condition, UE can attempt to select this PLMN when seeing this indication.
	indication of supporting DRS

	Apple
	From a PLMN, UE receives the list of PLMN (s) for which that PLMN is offering disaster roaming. This is obtained as explicit indication in SIB(s). 
	PLMN ID list
(PLMNs w/DC)

SIB

	Convida Wireless
	An idnicaiton of supporting disaster roamers and the PLMN ID(s) of if PLMNs whose disaster roamers can be supported.
	indication of supporting DRS

PLMN ID list
(PLMNs w/DC)

	Qualcomm Incorporated
	The PLMN providing disaster roaming indicates:

· whether the PLMN can accept disaster inbound roamers (via an explicit indication in SIB or via setting the bit to zero in the uac-BarringForAccessIdentity contained in "UAC barring parameter" in SIB for a specific access identity)

· whether a disaster condition is in progress and which PLMN it applies to

· optionally, the capacity of the PLMN to accept disaster roamers (broadcast in SIB)
	indication of acceptability

(via explicit ind or UAC bit in SIB)

Indication of DC and PLMN w/DC

Capacity of PLMN to accept disaster roamers

	ZTE
	When the UE is in coverage of non-3GPP access or is in connected mode via non-3GPP access of the PLMN providing disaster roaming, the PLMN providing disaster roaming can provide list of PLMNs with Disaster Condition to the UE via non-3GPP access.
	PLMN ID list
(PLMNs w/DC)

via non-3gpp

	Samsung
	Broadcast of list of PLMNs (in SIB) that have experienced disaster and for which the PLMN provides disaster roaming service.

Info about end of disaster condition, when this happens (sent over NAS).

Wait time to stagger return of UEs to previous PLMN (sent over NAS).
	PLMN ID list
(PLMNs w/DC)

Wait time

End of DC

via SIB or NAS

	LG Electronics
	Same as Ericsson and Apple. The list of PLMN (s) for which that PLMN is offering disaster roaming, via SIB.
	PLMN ID list
(PLMNs w/DC)

Via SIB

	Lenovo, Motorola Mobility
	Same as LG.
	PLMN ID list
(PLMNs w/DC)

Via SIB

	Vodafone
	A single indication of supporting disaster roaming service (same as Huawei & HiSilicon)
	indication of supporting DRS


Result:
13 companies provided replies on the question 7 as follows:

-
7 company supports to provide the list of PLMN(s) for which that PLMN is offering DRS;

-
4 companies think that the indication of supporting DRS or acceptability of disaster inbound roamers is needed;

-
2 companies thinks that wait time value needs to be provided;
-
8 companies explicitly replied that such information is provided via SIB, while 2 companies said via NAS and 1 company mentioned non-3gpp access.
Q.8 (KI#6): Please indicate whether the UE needs to be deregistered from the PLMN providing disaster roaming when Disaster Condition is over. In other words, Please indicate whether inter-PLMN mobility from PLMN providing disaster roaming to PLMN previously with Disaster Condition can be supported or not.
	Company name
	Comments
	Rapporteur’s Summary

	Ericsson
	Ericsson's view is that inter-PLMN mobility from PLMN providing disaster roaming to PLMN previously with Disaster Condition needs to be supported.

Reason:

-
inter-PLMN mobility enables preserving the PDU sessions and thus no disruption to services used by the UE and less 5GSM signalling.
	inter-PLMN mobility is needed

	vivo
	Please indicate whether the UE needs to be deregistered from the PLMN providing disaster roaming when Disaster Condition is over:
Yes
In other words, Please indicate whether inter-PLMN mobility from PLMN providing disaster roaming to PLMN previously with Disaster Condition can be supported or not.:

No
	Deregistered

No inter-PLMN mobility

	OPPO
	NO, UE does not need to de-register. Keep it simple. Serving VPLMN can reject UE on next request for resources or next registration update. 
UE will then naturally attempt automatic PLMN reselection and get back to its highest priority or original PLMN.
	No deregistered

	Nokia, Nokia Shanghai Bell
	Not needed
	No deregistered

	Huawei, HiSilicon
	To deregister the UE or not, both ways can be the options for the network to handle. It is up to the network of the PLMN providing disaster roaming to choose it.
	Both okay

Up to NW

	Apple
	Support of inter-PLMN mobility depends on the local configuration of the networks. If inter-PLMN mobility is detected as possible, PLMN offering disaster roaming will not deregister the UE after the disaster condition.
	Up to NW

	Convida Wireless
	inter-PLMN mobility might not be supported in all cases, thus the UE should deregister (not necessarily immediately).  
	Deregistered



	Qualcomm Incorporated
	The UE does not need to be deregistered from the PLMN providing disaster roaming when the Disaster Condition is over.  Inter-PLMN mobilty from the PLMN providing disaster roaming to the PLMN previously with Disaster Condition can be supported.
	No deregistered

	InterDigital
	We do not see a great value with deregistration. The UE may be in Idle Mode and can, hence, perform a PLMN selection and pick its own HPLMN (i.e. PLMN D). A deregistration from PLMN A only causes extra/unnecessary signalling
	No deregistered

	ZTE
	It should be done as normal case. The UE can deregister or perform inter-PLMN mobility, as normal case.
	Up to NW

	Samsung
	It may be possible, based on the policy of the network and agreements with other PLMNs, that the network steers the UE back to the previous PLMN such that service continuity is enabled. In this case, the network may choose to not deregister the UE. Final decision should be left to the network.
	Up to NW

	LG Electronics
	We prefer deregistering UE from PLMN providing disaster roaming. Especially for the UEs in connected mode, inter-PLMN handover should be avoided in order to prevent overload to the PLMN previously with DC.
	Deregistered



	Lenovo, Motorola Mobility
	The UE deregistration may be useful in some case, e.g. UE transition from CM-Connected to CM-Idle. For UE in CM-Idle state, PLMN re-selection may be more efficient. The inter-PLMN mobility with preserving the PDU Sessions need not be supported.
	Both useful by case
Inter-PLMN PDU transfer not needed

	Vodafone
	Can be an option controlled by the registered PLMN.
	Up to NW


Result:
14 companies provided replies on the question 8 as follows:
-
5 companies want the UE NOT to be deregisterd, and to support inter-PLMN mobility;

-
3 companies want the UE to be deregistered when it returns to PLMN previously with DC;
-
6 companies think that whether to deregister or not is up to the network.

>
1 of them thinks that inter-PLMN mobility with preserving PDU sessions need not be supported.
Q.9 (KI#6): Please indicate whether the UE in idle mode should return to the PLMN previously with Disaster Condition immediately or not. (i.e. whether needs to be paged in order to return immediately, or return later by searching higher priority PLMN)
	Company name
	Comments
	Rapporteur’s Summary

	Ericsson
	Ericsson's view is that it is sufficient that the UE in idle mode returns to the PLMN previously with Disaster Condition:

-
when searching for higher priority PLMN; or
-
when attempting to transit from 5GMM-IDLE mode to 5GMM-CONNECTED mode.

NOTE:
Usage of paging to trigger the UE to transit from 5GMM-IDLE mode to 5GMM-CONNECTED mode is possible but up to decision of PLMN providing disaster roaming.
	By higher priority PLMN search

When attempting to transit to connected

Paging is up to PLMN providing DRS

	vivo
	Prefer “return later by searching higher priority PLMN”
Can live with paging.

	By higher priority PLMN search

Can live w/ paging

	OPPO
	NO, same answer as for Q8
	By higher priority PLMN search

	Nokia, Nokia Shanghai Bell
	No specific mechanism is needed.
	No mechanism needed

	Huawei, HiSilicon
	No, the UE can return to the PLMN previously with Disaster Condition later by searching higher priority PLMN. If the UE in idle mode was paged and moves to the connected mode, then the UE can retrun to the PLMN previously with Disaster Condition based on the indication from the network, if any.
	By higher priority PLMN search

Okay w/ paging

	Apple
	No. Ues in 5GMM_IDLE mode could be returned as and when they move into 5GMM_CONNECTED mode after the disaster has ended. Not returning the Ues immediately will also help in staggering the arrival of Ues to the PLMN that previously had disaster condition.   
	Not immediate 
When attempting to transit to connected



	Convida Wireless
	It does not need to be immediate, however there should be some network control so that the UE does not return at its leisure.
	Not immediate

NW control needed

	Qualcomm Incorporated
	Return of all UEs should be staggered. UEs do not need to return to the PLMN previously with Disaster Condition immediately, regardless of whether they are in idle mode or connected mode. They are receiving service from the PLMN without Disaster Condition so it is Ok to delay their return.
	Not immediate



	ZTE
	For the UE in idle mode, the UE should return to the PLMN previously with Disaster Condition later by searching higher priority PLMN, as normal case is sufficient.
	By higher priority PLMN search

	Samsung
	Option to page and have the UE return should be supported and used by the network as needed. The network can always decide to page a UE for any reason. 

Higher priority PLMN search based on new triggers should also be possible.
	Paging is up to the NW

By higher priority PLMN search

	LG Electronics
	Paging is okay, and also okay with waiting UE to enter connected mode without paging. Using higher priority PLMN search might not work if it is suppressed or modified.
	When attempting to transit to connected 

okay w/ paging

higher priority PLMN search might not work

	Lenovo, Motorola Mobility
	Due to congestion risk, the immediate return of all the UEs should not be a requirement. The UEs should return to the original PLMN gradually and the UEs in CM Idle mode should return when back from idle mode.
	Not immediate
When attempting to transit to connected

	Vodafone
	An immediate/fast return for the UE in 5GMM_IDLE mode does not seem to be advantageous in this case.
	Not immediate


Result:
13 companies provided replies on the question 9 as follows:

-
13 companies are okay with not returning to PLMN previously w/ DC immediately;

-
5 companies can live with the paging, but it is up to the network;

-
6 companies think that return by searching for higher priority PLMN should be used as normal case;

-
4 companies think returning UEs when it back from idle mode can be used.
2.3
Issues regarding network selection / registration

Q.10 (KI#4): Does the AMF of the PLMN providing disaster roaming need to distinguish between a normal registration and a registration for disaster roaming? If yes, is this distinction achieved via an explicit indication from the UE, or using based on PLMN ID in GUTI, SUCI, or other indication)?

	Company name
	Comments
	Rapporteur’s Summary

	Ericsson
	Ericsson's view is that the AMF of the PLMN providing disaster roaming needs to distinguish between a normal registration and a registration for disaster roaming. The distinction is achieved based on:

-
the UE providing PLMN ID identifying a PLMN with Disaster Condition. The UE provides the PLMN ID in 5G-GUTI, in SUCI or in a new IE.

NOTE:
The new IE is needed when the UE has not registered in the PLMN with Disaster Condition.

-
AMF checking that the PLMN ID in 5G-GUTI, in SUCI or in the new IE identifies a PLMN with Disaster Condition in the area served by the NG-RAN node serving the UE.
	Distinguish

Using PLMN ID

New IE is needed in some cases

	vivo
	No


	No

	OPPO
	NO. Serving PLMN that accept Disaster roamers should accept registration request as a) that PLMN is acting with the other PLMN experiencing disaster condition. 

PLMN ID in GUTI/SUCI can be used to distinguish the disaster roaming UEs.
	No

Distinguish UE by PLMN ID

	Nokia, Nokia Shanghai Bell
	In case of RAN sharing-based solution, the distinction can be achieved via the serving NG-RAN node ID.
In case of non-RAN sharing-based solution, the distinction can be achievd via the PLMN ID in the UE ID.
	Distinguish

Using PLMN ID

	Huawei, HiSilicon
	Yes, it is important that the registration for disaster roaming is different from normal registration. Otherwise there is no way to differentiate a legacy UE or a UE that does not support MINT is attempting registration during a disaster condition. If the NW accepts such registration from legacy UE or UE that does not support MINT, the following problems can happen

a) Legacy UEs and UEs not supporting MINT get registered in the network and utilize the NW resources there by ending up  providing no service to UEs that support MINT.( UEs supporting MINT might use a delayed approach for registration procedure to no over load the network and within that time the UEs supporting MIN can get registered and utilize all network resources) This is against SA1 requirement.

b) Legacy UEs and UEs not support MINT does not have any mechanism to prevent congestion, so higher chance of NW to get congested.

Providing PLMN ID is not a good way forward as it is unclear which PLMN ID shall be used by the UE. If it is the selected PLMN, then its incorrect as the UE can select any PLMN and UE needs to be lucky to select the correct PLMN to get service. So an explicit indication is better.


	Distinguish

Explicit indication

	Apple
	This distinction is achieved by using PLMN ID from 5G-GUTI/SUCI or from the PLMN ID of the PLMN with disaster provided by the UE, when PLMN ID from 5G-GUTI/SUCI is not the PLMN with disaster condition. 


	Distinguish

Using PLMN ID

	Convida Wireless
	We agree with Huawei’s response. Particularly with respect to differentiating a legacy UE or a UE that does not support MINT.
	Distinguish



	Qualcomm Incorporated
	Yes, the AMF of the PLMN providing disaster roaming needs to distinguish between a normal registration and a registration for disaster roaming.
This distinction can be achieve based on PLMN ID in 5G-GUTI/SUCI, no explicit indication from the UE is required.
	Distinguish

Using PLMN ID

	InterDigital
	Yes. Explicit indication shall be provided by the UE, in addition to its identity, in order for the PLMN A to have a mechanism to make sure that this particular UE was, indeed, registered in the same area where the disaster occurred.
	Distinguish

Explicit indication

	ZTE
	No, PLMN ID in GUTI/SUCI is enough for the PLMN providing disaster roaming to distinguish the disaster roaming UEs.
	No

Using PLMN ID

	Samsung
	Yes, by use of an explicit indication.
	Distinguish

Explicit indication

	LG Electronics
	Yes, AMF of PLMN providing disaster roaming should be able to distinguish normal registration and registration for disaster roaming. Explicit indication from the UE is preferred.
	Distinguish

Explicit indication

	Lenovo, Motorola Mobility
	Yes, the AMF of the PLMN providing disaster roaming needs to distinguish between a normal registration and a registration for disaster roaming. This distinction may be achieved based on PLMN ID in GUTI, SUCI, or other indication.
	Distinguish
PLMN ID or other indication

	Vodafone
	Yes, support to use an explicit indication to differentiate the two types of registration.
	Distinguish

Explicit indication


Result:
14 companies provided replies on the question 10 as follows:

-
11 (78.6%) companies think that AMF should be able to distinguish the registration;

>
4 companies thnk that explicit indication is required;
>
3 companies thnk PLMN ID can be used to distinguish;

>
2 company thinks PLMN ID or new information can be used;
-
3 companies think that distinction of registration is NOT needed
Q.11 (KI#4): Please indicate what level of granularity of area with Disaster Condition, if any, should be provided to the UE? (i.e. cell level, TA level, polygon coordinates..)

	Company name
	Comments
	Rapporteur’s Summary

	Ericsson
	Ericsson's view is that no information on area with Disaster Condition needs to be provided to the UE.

Reason: 

There is no stage-1 requirement requiring providing the disaster area to the UE. Furthermore, it is possible to solve the stage-1 requirements without providing the disaster area to the UE, by the disaster area of PLMN D being used by PLMN A as follows:

-
if a UE of PLMN D is inside the disaster area of PLMN D, PLMN A provides the disaster roaming to the UE.

-
if a UE of PLMN D is outside the disaster area of PLMN D, PLMN A does not provide the disaster roaming to the UE and triggers the UE to move back to PLMN D.
	No info provided to UE

	vivo
	cell level or TA level
	TA level 
or cell level

	OPPO
	None. Just let UE be in VPLMN as an inbound roamer. So normal registration update procedures takes it course. The serving VPLMN should know over which area it can or cannot (will or will not) provide service eto inbound roamers.
	No info provided to UE

	Nokia, Nokia Shanghai Bell
	TA level; when the UE registers after the disaster condition, the registration area should be a subset of the area with disaster condition.
	TA level

	Huawei, HiSilicon
	Granularity in NAS is TA level. So prefer TA level.
	TA level

	Apple
	There is no need for any explicit indication of disaster area. The PLMN offering disaster roaming can reject mobility registrations if UE moves and tries to register in an area without disaster.
	No info provided to UE

	Convida Wireless
	TA level seems sufficient.
	TA level

	Qualcomm Incorporated
	TA level is sufficient.
	TA level

	ZTE
	There is no need to provide additional disaster area info to the UE. There is no subsequent behavior for the UE based on the disaster area info. Furthermore, the registration area should be within the disaster area.
	No info provided to UE

	Samsung
	At least TA level. Other levels should also be considered e.g. cell level, since the TA level is not very granular and cannot really map accurately to the area of disaster condition.
	TA level
Other levels should be considered

	LG Electronics
	TA level is sufficient.
	TA level

	Lenovo, Motorola Mobility
	There is no need to provide additional disaster area info to the UE. The UE is provided with Registration Area in the PLMN A, which maps to the disaster area at the best effort, but need not be the exact disaster area (as the TAs in PLMN A do not to change due to the disaster condition in PLMN D).
	No info provided to UE

	Vodafone
	A list of TA(s) seems to be enough
	TA level


Result:
13 companies provided replies on the question 11 as follows:

-
8 companies think that TA level is enough, while 2 of them think finer level (cell level) needs to be considered;

-
5 companies think that NO explicit information of disaster area needs to be provided to the UE;
Q.12 (KI#4): Please indicate whether the new mechanism is needed to confine the UE to the area of disaster roaming service, or the existing mechanisms (e.g. service area restriction) can be utilised?

	Company name
	Comments
	Rapporteur’s Summary

	Ericsson
	Ericsson's view is that the AMF of PLMN providing disaster roaming needs to ensure that the UE is in the area of disaster roaming service at least:

-
upon first registration in PLMN providing disaster roaming; and

-
when the UE registers in a new TAI not in UE's TAI list.

As long as the above is ensured, the UE can be confined to the area of disaster roaming service by providing the UE with TAI list where each TAI contains at least part of the area of disaster roaming service.
	Existing TA management

	vivo
	The existing mechanisms (e.g. service area restriction) can be utilised.
	Existing mechanisms

	OPPO
	No new mechanisms needed nor time spent studying new mechanisms. Existing mechanism is sufficient, unless demanded by SA1. 
	Existing mechanisms

	Nokia, Nokia Shanghai Bell
	The existing mechanisms can be utilized.
	Existing mechanisms

	Huawei, HiSilicon
	Existing mechanism of assigning tracking area list and service area list can be utilized.


	Existing mechanisms

	Apple
	No need for new mechanisms. The existing methods are sufficient
	Existing mechanisms

	Qualcomm Incorporated
	Existing mechanisms can be used.
	Existing mechanisms

	ZTE
	The existing mechanisms are sufficient.
	Existing mechanisms

	Samsung
	Yes, new mechanism is needed to have as much as possible a correct mapping to the area of the disaster. Hence TA level and cell level, where TA info (for service area list) and related cells are indicated to the UE.
	New mechanism

	LG Electronics
	The existing mechanisms are sufficient.
	Existing mechanisms

	Lenovo, Motorola Mobility
	The question is not clear. The existing mechanisms seem sufficient, unless proved otherwise.
	Existing mechanisms


Result:
12 companies provided replies on the question 12 as follows:

-
11 companies think that existing mechanisms are sufficient;

-
1 company think that new mechanism is needed;

Q.13 (KI#4): Please indicate whether a UE can detect that a Disaster Condition applies to PLMN D even if the UE is not registered in PLMN D and if so, whether such UE can register on a PLMN offering disaster roaming to Disaster Inbound Roamers from PLMN D?
	Company name
	Comments
	Rapporteur’s Summary

	Ericsson
	Ericsson's view is that UE can detect that a Disaster Condition applies to PLMN D even if the UE is not registered in PLMN D and if so, such UE can register on a PLMN offering disaster roaming to Disaster Inbound Roamers from PLMN D.

Reason:

The above is needed for providing service to the UE e.g. in following use cases:

Use-case-A) A UE of HPLMN D powers up for the 1st time, does not discover any available and allowable PLMN but discovers that PLMN D has Disaster Condition. There is only one available PLMN (called PLMN A) and PLMN A is in UE's list of forbidden PLMNs. PLMN A offers Disaster Roaming to UEs of PLMN D.

Use-case-B) A UE of HPLMN H arrives into a new country. UE's USIM is not configured with information applicable in the country yet. Upon landing, the user powers up the UE. The UE discovers one available and allowable PLMN (called PLMN A). The UE selects PLMN A, attempts to register for non-disaster roaming and is rejected with non-integrity protected 5GMM cause #11. The UE adds PLMN A into list of forbidden PLMN. PLMN A offers Disaster Roaming to UEs of PLMN D which is allowable PLMN for the UE.
	Can detect
Can register

	vivo
	No, only a UE that was registered to PLMN D can register on a PLMN offering disaster roaming to Disaster Inbound Roamers from PLMN D.

	CanNOT register

	OPPO
	NO. There is no need to (over) complicate this feature. Besides there are no such service requirements.
	CanNOT register

	Nokia, Nokia Shanghai Bell
	A UE can detect it even if the UE is not registered. Such a UE can register on a PLMN offering disaster roaming.
	Can detect

Can register

	Huawei, HiSilicon
	MINT is to minimize service interruption. So if the UE is not registered, there is no service to be interrupted and hence there is no need for the UE to detect that a Disaster Condition applies to PLMN D. However, if the UE is in home country and HPLMN is under disaster condition, it may be beneficial to provide disaster roaming service to the UE.
	Only in home country

	Apple
	Yes. There is no reason to restrict disaster roaming only to registered UEs. UE should be able to register on a PLMN offering disaster roaming for a PLMN that UE would have selected for registration otherwise. 
	Can detect

Can register

	Convida Wireless
	Yes. Disaster romaing should allow a UE to obtain service when the UE is in a location where it would normally obtain service.  Wether not the UE was registered when the disaster occurred should not matter.
	Can detect

Can register

	Qualcomm Incorporated
	Yes, a UE can detect that a Disaster Condition applies to PLMN D even if the UE is not registered in PLMN D, and such UE can register on a PLMN offering disaster roaming to Disaster Inbound Roamers from PLMN D.
	Can detect

Can register

	ZTE
	No, there is no such service requirement.
	CanNOT register

	Samsung
	Yes.
	Can detect

Can register

	LG Electronics
	If the information of Disaster Condition is provided via broadcast channel, all the UE in the area can detect that DC applies to PLMN D. 
However, the UE that has never been registered in PLMN D shouldn’t be allowed to use disaster roaming if PLMN A is in the UE’s list of forbidden PLMN list.
	Can detect
CanNOT register

	Lenovo, Motorola Mobility
	Yes, a UE can detect that a Disaster Condition applies to PLMN D even if the UE is not registered in PLMN D. Yes, such a UE can register on a PLMN offering disaster roaming to Disaster Inbound Roamers from PLMN D
	Can detect

Can register


Result:
12 companies provided replies on the question 13 as follows:

-
7 companies think that such a UE can detect and register on a PLMN providing DRS;

-
4 companies think that such a UE cannot register on a PLMN A, while 1 of them thinks detection is possible;

-
1 company think that no need to detect the DC, but if the UE is in home country and HPLMN is under disaster condition, it may be beneficial to provide disaster roaming service to the UE.
Q.14 (KI#5): Please indicate how the UE handles PLMNs for disaster roaming that are in the list of forbidden PLMNs.
NOTE:
stage 1 specifies that PLMN in the forbidden list can be selected for disaster roamin if no other PLMN is available. This question is about how the UE manages these PLMNs internally.

	Company name
	Comments
	Rapporteur’s Summary

	Ericsson
	Ericsson 's view is that if the UE registers for disaster roaming in PLMN offering disaster roaming, the UE does not remove the PLMN from UE's list of forbidden PLMNs.
	Not removed from the forbidden list

	vivo
	Same as Ericsson
	Not removed from the forbidden list

	OPPO
	FPLMN list can be untouched or can be specifically updated (i.e remove that specific PLMN ID of the VPLMN that has now accepted the UE as inbound roamer)

Then when DC is over and VPLMN no longer accepts Disaster Roaming, the inbound romaer will be rejected at next registration update with #11 if needed and then PLMN ID gets put back into FPLMN.
	Untouched


or specifically updated

	Nokia, Nokia Shanghai Bell
	In case of non-RAN sharing-based solution, the PLMNs for disaster roaming needs to be un-forbidden until the disaster condition is not applicable anymore. We are flexible on how to achieve this.
	Forbidden list needs to be touched

	Huawei, HiSilicon
	UE will consider the PLMNs in the list of forbidden PLMNs for PLMN selection, if these PLMNs support disaster roaming and no other PLMNs are available.
	Consider PLMN in FPLMN list;

	Apple
	After a successful registration, UE does not remove the PLMN for disaster roaming from the list of forbidden PLMNs.
	Not removed from the forbidden list

	Convida Wireless
	The UE should not remove the PLMN from its Forbidden List.
	Not removed from the forbidden list

	Qualcomm Incorporated
	The UE considers them as lower priority than PLMNs in the "User Controlled PLMN Selector with Access Technology" data file or the "Operator Controlled PLMN Selector with Access Technology" data file, but as higher priority than “random” PLMNs (those not in the "User Controlled PLMN Selector with Access Technology" data file or the "Operator Controlled PLMN Selector with Access Technology" data file and not in the forbidden PLMNs list).
	Consider them as specific prority

	ZTE
	The UE does not remove the PLMN from the list of forbidden PLMNs.
	Not removed from the forbidden list

	Samsung
	The PLMN ID should be removed from the forbidden list and this is inline with the current specs. 

However, it has to be reinserted again (into the forbidden list) after disaster is over so that the UE goes back to considering the PLMN as forbidden PLMN.
	Removed from the forbidden list
Then reinserted later

	LG Electronics
	UE does not remove the PLMN ID of PLMN providing disaster roaming after the UE is successfully registered. UE may add the PLMN to the separate exception list 
	Not removed from the forbidden list
Add them to the exception list

	Lenovo, Motorola Mobility
	When the UE is back to the original PLMN, which has recovered from the disaster condition, the UE shall keep the same list for the PLMNs; meaning the UE shall not modify the original forbidden list.
	Not removed from the forbidden list

	Vodafone
	The existing handling of the list of forbidden PLMNs shall be kept unchanged.
	Not removed from the forbidden list


Result:
13 companies provided replies on the question 14 as follows:

-
9 companies think that the PLMN shoud NOT be removed from the FPLMN list;


>
1 company prefer to mange those PLMNs with an exception list, without removing from FPLMN list;

>
1 company think FPLMN list can be updated as well (both okay);
-
3 companies think that removing from FPLMN list is needed, and then put back them in the list when DC is over;

-
2 companies does not specify clearly, but they think those PLMNs will be considered as a candidate with a specific priority;

Q.15 (KI#9): Please indicate whether the NAS layer should provide additional information whether any PLMN supports disaster roaming to the upper layer during manual network selection

	Company name
	Comments
	Rapporteur’s Summary

	Ericsson
	Ericsson's view is that:

-
if there is no available and allowable PLMN, the NAS layer can provide additional information whether any PLMN supports disaster roaming to the upper layer during manual network selection; and

-
if there is an available and allowable PLMN, the NAS layer does not provide additional information whether any PLMN supports disaster roaming to the upper layer during manual network selection.

Reason:

If there is an available and allowable PLMN, information that a PLMN supports disaster roaming is irrelevant since disaster roaming cannot be used according to stage-1 requirement "The 3GPP system shall be able to provide means to enable a UE to access PLMNs in a forbidden PLMN list if a Disaster condition applies and no other PLMN is available except for PLMNs in the forbidden PLMN list.".
	Additional info
Only when no PLMN available

	vivo
	Leave up to UE implementation.
	UE implementation

	OPPO
	Even today much of manual selection, so leave manual selection during DC to UE implementation.
	UE implementation

	Nokia, Nokia Shanghai Bell
	In case of non-RAN sharing-based solution, not showing the existing indication that the PLMN is present on the forbidden list should be enough, i.e. no additional indication is needed.
	Not showing indication of FPLMN

	Huawei, HiSilicon
	Yes, it is beneficial to provide an indication to upper layers if the PLMN supports disaster roaming and is forbidden
	Additional info

	Apple
	Yes, additional information about disaster roaming on forbidden PLMNs is provided to the upper layers only if all available PLMNs are from forbidden PLMN lists.
	Additional info

	Convdia Wireless
	Yes, this is needed for manual selection.
	Additional info

	Qualcomm Incorporated
	Yes, the NAS layer should provide additional information on whether any PLMN supports disaster roaming to the upper layer during manual network selection.
	Additional info

	ZTE
	It should be left to UE implementation.
	UE implementation

	Samsung
	Yes.
	Additional info

	LG Electronics
	NAS can notify PLMN providing disaster roaming as not in the list of forbidden PLMN, if there is no PLMN available other than the PLMN in the forbidden list. No other indication is needed. Can live with the implementation option.
	Not showing indication of FPLMN

	Lenovo, Motorola Mobility
	Yes, for manual network selection, the NAS layer should provide information to the upper layer whether there is a PLMN, multiple PLMNs or no PLMN which support disaster roaming.
	Additional info


Result:
12 companies provided replies on the question 15 as follows:

-
7 companies think NAS should provide additional information to the upper layer;

-
3 companies think that it should be left to UE implementation;

-
2 companies think that not showing existing indication of presence in FPLMN list is enough;

Q.16 (KI#4): Please indicate whether PLMN with DC and PLMN providing disaster roaming should have an agreement on disaster roaming before the PLMN providing disaster roaming starts providing the disaster roaming.
	Company name
	Comments
	Rapporteur’s Summary

	Ericsson
	Ericsson's view is that need of a PLMN with Disaster Condition and a PLMN providing disaster roaming to have an agreement on disaster roaming before the PLMN providing disaster roaming starts providing the disaster roaming, depends on regulation in the country where the PLMNs reside. In absence of a regulation, a PLMN with Disaster Condition and a PLMN providing disaster roaming need to have an agreement on disaster roaming before the PLMN providing disaster roaming starts providing the disaster roaming. The agreement can also be set up after the Disaster Condition started applying in the PLMN with Disaster Condition.
	Depends on regulation
Yes

	vivo
	Yes, but the agreement is Out of 3GPP scope.
	Yes
OoS

	OPPO
	This and such kind of agreements between Operators are out of scope of 3GPP, certainly out of CT1 scope.
	OoS

	Nokia, Nokia Shanghai Bell
	Agreement on disaster roaming is required. The agreement is not in the scope of 3GPP.
	Yes

OoS

	Huawei, HiSilicon
	Yes, it is beneficial for the PLMNs to have disaster agreement beforehand as the disaster conditions needs to be handled even without human interaction. E.g if the disaster happens in the middle of the night where human interaction is limited, UEs shall still be able to get disaster roaming service.
	Yes

	Apple
	Yes, an agreement is needed, but it is not within 3GPP scope. The important aspect is to ensure disaster roaming is possible irrespective of whether the agreement was negotiated before or after the disaster has occurred.
	Yes

OoS

	Convida Wireless
	It is necessary but out of scope.
	Yes

OoS

	Qualcomm Incorporated
	No, there is no need for the PLMN with Disaster Condition and the PLMN providing disaster roaming to have an agreement on disaster roaming before the PLMN providing disaster roaming starts providing the disaster roaming.
	No

	InterDigital
	Yes, definitely.
	Yes

	ZTE
	It is out of scope of 3GPP, especially out of scope of CT1.
	Yes

OoS

	Samsung
	Yes.
	Yes

	LG Electronics
	Agreement is needed, but is out of 3gpp scope.
	Yes

OoS

	Lenovo, Motorola Mobility
	No, it is outside the scope of 3GPP and should not be considered as a requirement.
	OoS


Result:
13 companies provided replies on the question 16 as follows:

-
10 companies think the agreement is needed;

-
1 company thinks there is no need to have an agreement;

-
8 companies think that such an agreement is out of 3GPP scope;
2.4
Issues regarding congestion mitigation

Q.17 (KI#7): For 5GMM layer congestion mitigation, please indicate whether a new mechanism for restricting access attempts at the UE to avoid potential overload/congestion is needed? Or are the currently available mechanisms for mitigation of overload/congestion (e.g. existing NAS level congestion control) enough?
	Company name
	Comments
	Rapporteur’s Summary

	Ericsson
	Ericsson's view is that a new mechanism for restricting access attempts at the UE to avoid potential overload/congestion, is not needed. The currently available mechanisms for mitigation of overload/congestion, with extension of unified access control to enable restriction on first registrations of disaster inbound roamers in the PLMN offering disaster roaming, are sufficient.
	Existing

	vivo
	Existing NAS level congestion control with new cause value optionally.
New wait time before attempting to register to PLMN providing DC roaming service.
	Existing
+ new cause

+ new wait time

	OPPO
	No new mechanism needed. Leave to PLMN offering Disaster Roaming to adjust its UAC parameters.
	Existing

	Nokia, Nokia Shanghai Bell
	Current mechainsms are enough.
	Existing

	Huawei, HiSilicon
	Yes, a proactive mechanism of distriubuting the registration attempts of the UE over a period of time seems enough to prevent congestion. Even after controlling the registration attempts, If there is still congestion, then the existing mechanisms can be used.
	New mechanism needed
Wait time

	Apple
	Existing methods of overload/congestion mitigation are enough.
	Existing

	Qualcomm Incorporated
	Yes, for 5GMM layer congestion mitigation, new mechanisms for restricting access attempts at the UE to avoid potential overload/congestion are needed, including the use of a new 5GMM cause value and a wait time at the UE
	New mechanism needed
(new cause, new wait time)

	ZTE
	Currently available mechanisms are sufficient, no new mechanism is needed.
	Existing

	Samsung
	Wait time to stagger UE.

Existing mechanisms can be used but the UE should be allowed to select another PLMN A-2 if it gets cause #22 from PLMN A-1.
	Wait time
Existing
+ ehhancement

	LG Electronics
	Existing NAS level congestion control is sufficient, potentially with new cause value.
	Existing
+ new cause

	Lenovo, Motorola Mobility
	Existing RRC and NAS level congestion control mechanism with perhaps some enhancemens should be enough.
	Existing
+ enhancement


Result:
11 companies provided replies on the question 17 as follows:

-
9 companies think the existing mechanisms are sufficient;


>
5 companies only mentioned that the existing mechanisms are sufficient;


>
4 companies think the existing mechanisms with some enhancements are sufficient;

-
2 companies think new mechanism for MM layer is needed, such as wait time to stagger UE;

-
Among 6 companies supporting enhancements to the existing mechanism (4) or new mechanisms (2)

>
3 companies think new cause value is needed;


>
4 companies think new wait time is needed;

Q.18 (KI#7, 8): Please indicate whether it is preferable to explicitly signal the wait time value (or the range of time) to the UE, or to have the UE computes the wait time (optionally based on parameters pre-configured or signalled to the UE), for staggering UEs changing PLMN
	Company name
	Comments
	Rapporteur’s Summary

	Ericsson
	Ericsson's view is that the UE uses unified access control and computes the wait time using the existing TS 38.331 mechanism associated with T390 and uac-BarringTime.
	UE compute
UAC based

	vivo
	It is preferable to pre-configure or explicitly signal the wait time value (or the range of time) to the UE.
	Explicit signal/pre-configure

	OPPO
	Implicit random implementation way(s)
	Implementation

	Nokia, Nokia Shanghai Bell
	Staggering UEs can be achieved via UAC. Neither is preferred. 
BTW, chaging PLMN is not necessary in case of RAN sharing-based solution.
	UAC based

	Huawei, HiSilicon
	It will be beneficial for the NW to provide a minimum wait time to the UE and then the UE computes a random time after the minimum wait time. This will ensure that the registration attempts are spread even if there are a higher number of UEs.
	Explicit signal/pre-configure

	Apple
	We prefer the approach of UE computing the wait time based on parameters signalled to the UE.
	UE compute

	Convida Wireless
	We prefer that the network control this by explicitly signalling a time or time range.
	Explicit signal/pre-configure

	Qualcomm Incorporated
	It is preferable to have the UE compute the wait time (optionally based on parameters pre-configured or signalled to the UE) for staggering UEs changing PLMN.
	UE compute

	InterDigital
	Our preference is that the NW shall signal a Timer and the registration time in PLMN A (or back in PLMN D) should be a function of this Timer along with other parameters that can help separate UEs registration attempts as much as possible.
	Explicit signal/pre-configure

	ZTE
	Using existing mechanisms or leave to UE implementation e.g. based on the pre-configuration.
	Using existing
UE implementation

	Samsung
	Yes, for signalling a wait time to the UE.

No, for UE computing a wait time.
	Explicit signal/pre-configure

	LG Electronics
	Utilizing UAC and random implementation based way (i.e. UE computes the wait time) is preferred.
	UE compute
UAC based

	Lenovo, Motorola Mobility
	It seems that having it pre-configured may not work for all the circumstances. However, we are indifferent.
	Pre-configure may not work

	Vodafone
	1) UE in home country: Given that the HPLMN have the precise knowledge of its network capabilities together with other network configuration details, it is reasonable to rely on the HPLMN to decide the time period/interval the UE shall follow when it returns to the HPLMN after the disaster condition disappears. Therefore, we prefer to have a timer T pre-configured in the USIM and/or signaled in the NAS (stored in the ME and has preference over the one in USIM) message by the HPLMN. The UE then generates a timer Tb by applying a normal distribution of random numbers in a range from zero to T. The Timer Tb starts when the return-to-the-HPLMN procedure and attempting to camp on it is initiated. 

2) UE not in home country: The RPLMN can signal a Timer that is used by the UE while roaming in this country. If it deos not, the UE computes a Timer based on implementations.
	In home country:
pre-configure

Not in home country: signal, or UE compute


Result:
14 companies provided replies on the question 18 as follows:

-
6 companies prefer that the time value is explicitly provided by the network (signalled/pre-configured);

-
4 companies prefer the UE compute the time;

-
3 companies prefer to utilize UAC mechanism;

-
2 companies want to use implementation based way;

Q.19 (KI#7, 8): Please indicate whether any enhancements to existing mechanisms for congestion/overaload mitigation (NAS level congestion control, RAN overload control, UAC) are needed.
NOTE:
using Access Identity 3 can be considered as an existing mechanism since SA1 already introduced it.

	Company name
	Comments
	Rapporteur’s Summary

	Ericsson
	Ericsson's view is that the unified access control needs to be extended to enable restriction on first registrations of disaster inbound roamers in the PLMN offering disaster roaming.
	UAC enhancement

	vivo
	Existing NAS level congestion control with new cause value optionally.
	Existing

NAS CC
+ new cause

	OPPO
	No new methods required other than using Access Identity 3. 
	Existing 

	Nokia, Nokia Shanghai Bell
	Enhancement in UAC in terms of AI 3 is needed. Currently AI-based congestion control is based on a binary granularity.
For other mechanisms, no enhancement is needed.
	UAC enhancement

	Huawei, HiSilicon
	NAS level congestion control seems enough
	Existing

NAS CC

	Apple
	Enhancements to UAC Access Categories are needed to provide PLMNs with an additional handle to control congestion caused by inbound roamers. Current definition for usage of Acccess Identities in UAC is not suitable for congestion control during a disaster inbound roaming scenario.
	UAC enhancement

	Convida Wireless
	AC Class 3 is sufficient.
	Existing

	Qualcomm Incorporated
	Enhancements to existing mechanisms for congestion/overaload mitigation (NAS level congestion control, RAN overload control, UAC) are needed,including the introduction of new 5GMM cause value
	Enhancements are needed

	ZTE
	Existing mechanism is sufficient.
	Existing 

	Samsung
	New mechanisms needed as follows:

- Wait time to stagger UE.

- Existing mechanisms can be used but the UE should be allowed to select another PLMN A-2 if it gets cause #22 from PLMN A-1.
	New mechanism needed

	LG Electronics
	UAC (with AI3) and NAS level congestion control is sufficient.
	Existing
UAC+NAS CC

	Lenovo, Motorola Mobility
	Yes, enhancements to existing mechanisms for congestion/overaload mitigation (NAS level congestion control, RAN overload control, UAC) are needed.
	Enhancements are needed


Result:
11 companies provided replies on the question 19 as follows:

-
6 companies think the existing mechanisms (UAC, NAS CC) are sufficient;

-
3 companies think enhancements to UAC is needed in addition to using AI3;

-
2 company thinks enhancements to existing mechanisms are needed;
-
2 company think new cause value can be considered;

-
1 company thinks new mechanisms needed;

Q.20 (KI#7): For 5GSM layer congestion mitigation, please indicate whether it should be possible to limit the number of PDU sessions for the disaster inbound roaming UE during registration? Or are the currently available mechanisms for mitigation of overload/congestion (e.g. existing NAS level congestion control) enough?

	Company name
	Comments
	Rapporteur’s Summary

	Ericsson
	Ericsson's view is that there is no need to limit the number of PDU sessions for the disaster inbound roaming UE during registration, and that the currently available mechanisms for mitigation of overload/congestion (e.g. existing NAS level congestion control) are enough.

NOTE:
The disaster inbound roamer property can be taken into account when invoking the currently available mechanisms for mitigation of overload/congestion to, if preferred, apply stricter congestion levels for disaster inbound roamers.

Reasons: 

-
It is not expected that Inbound disaster roamers have different characteristics compared to normal users at requesting PDU sessions.

-
5GS is dimensioned to handle 5GSM load caused by the registered UEs. Thus, as long as the rate and number of accepted inbound disaster roamers is controlled, the 5GSM level needs no additional mechanism.

-
PDU session limitation will risk negative side effects and impact to UE service without gain on NW congestion handling.
	existing

	vivo
	No, no SA1 requirement and the limitation of the number of PDU sessions can be achieved implictly via existing 5GSM congestion control mechanism.
	Existing

	OPPO
	Nothing new needed. Leave the VPLMN to allow or not allow however many VPLMN feels it can give. Make it simple
	Existing

	Nokia, Nokia Shanghai Bell
	Current mechanisms are enough.
	Existing

	Huawei, HiSilicon
	Extisting NAS level congestion control seems enough.
	Exising

	Apple
	No need to limit the number of PDU sessons. Existing 5GSM methods are enough
	Exising

	Convida Wireless
	We think that the ability to limit the number of PDU sessons may be needed. Existing congestion control mechanisms are reactive, the network rejects requests after the requests are already made.  In a disaster scenario, the network is sure to see a higher than usual number of roamers, a proactive approach may be needed; in other words the network may need to tell the UE to limit its behavior so that the UE does not unnecessarily generate 5GSM signaling and the network does not need to reject the signaling.


	New way to limit # of PDU  sessions

	Qualcomm Incorporated
	For 5GSM layer congestion mitigation, there is no need to limit the number of PDU sessions for the disaster inbound roaming UE during registration. Currently available mechanisms for 5GSM layer congestion control are enough.
	Existing

	InterDigital
	Yes, this is an abnormal condition for PLMN A, meaning that a large number of UEs will register over a short period of time and then will most likely also ask for PDU Sessions to be established. Therefore, we do support a mechanism in which the NW can indicate an upper limit of PDU Sessions to the UE.
	New way to limit # of PDU  sessions

	ZTE
	The PLMN providing disaster roaming can limit the number of PDU sessions for the disaster inbound roaming UE. But there is no need to standardize it.
	No need to standardize

	Samsung
	Yes, new mechanisms are needed where these mechanisms can be used to control the level of signalling over time and need not wait for congestion to start before mitigation. We don’t believe existing mechanisms are sufficient for MINT.
	New way to limit # of PDU  sessions

	LG Electronics
	Existing NAS level SM congestion control is sufficient.
	Existing

	Lenovo, Motorola Mobility
	It should be up to the PLMN providing disaster roaming to whether limit the number of PDU sessions for the disaster inbound roaming UEs during registration or not. This may be done to reduce impact on the services used by the UEs which are not disaster roaming. Therefore new mechanism seems to be needed.
	New way to limit # of PDU  sessions


Result:
13 companies provided replies on the question 19 as follows:

-
8 companies think the existing mechanism is sufficient;

-
4 companies think new mechanism to limit the number of PDU sessions is needed;

-
1 company thinks there is no need to standardize the way of limiting the numver of PDU sessions;
