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Abstract: CT1 sent SA1 an LS on SENSE for home PLMN and disaster roaming PLMN (C1-226124). This discussion paper considers how SA1 should reply.

1. Introduction
CT1 sent SA1 an LS on SENSE for home PLMN and disaster roaming PLMN (C1-226124). This discussion paper considers how SA1 should reply. 

2. Discussion
Question 1 from CT1 
if a UE supports SENSE, the UE can register to a VPLMN (non-HPLMN/EHPLMN) depending on signal quality of this VPLMN compared to HPLMN/EHPLMN at the time of PLMN selection. Up until now when both HPLMN/EHPLMN and VPLMN are available, the UE selects the former not the latter. Can SA1 confirm the UE behavior and usage of the threshold in this case?

We can check the followings from the justification of SENSE WID (SP-210525)
For typical consumer UEs this is no problem – due to mobility the conditions are changing quickly and there is a user who recognizes the problems and can react, e.g. by changing the location a bit. It is the desired behaviour as part of steering of roaming and avoids frequent changes of networks. But for stationary devices without supervision by a user it can be a problem.

In our understanding, the goal of SENSE feature is to provide better connectivity for stationary devices without supervision by a user. Moverover, Operator controlled signal threshold is provided by operator, and well configured threshol is up to operator. Therefore, it can be intended to be used in order to not select its HPLMN if it cannot provide sufficient signal quality for the service, subject to operator’s policy. 

Therefore, we suggest to add the new NOTE in TS 22.011 for the clarificastion on CT1 Question 1 as follow:
NOTE x: 	Subject to operator’s policy and Operator controlled signal threshold, the UE may register to a VPLMN with a signal level above Operator controlled signal threshold, rather than HPLMN/EHPLMN which cannot provide sufficient signal quality for the service.

Question 2 from CT1 
CT1 has identified conflicting requirements for the combination of SENSE and MINT in the Stage-1 specifications. If a UE for which SENSE and MINT are both supported and enabled, detects a disaster condition and during the subsequent PLMN selection(s) finds an allowable PLMN with a signal quality below the SENSE threshold and a forbidden PLMN offering disaster roaming for which the conditions for disaster roaming according to 23.122 are fulfilled with a signal level above the SENSE threshold, shall the UE prioritise and select the forbidden PLMN, even if an allowable PLMN is available? Current definitions in TS 22.011 seems to imply that the forbidden PLMN is chosen in the given example, while TS 22.261 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." seems to imply that the allowable PLMN is chosen.

Let’s check this scenario from CT1 with the exsiting SA1 and CT1 specifications.
	[bookmark: _Toc27763599][bookmark: _Toc106279646][TS 22.011]
3.2.2.2	At switch-on or recovery from lack of coverage
If the Operator controlled signal threshold per access technology is set on the USIM, it shall be used for the selection of the last registered PLMN (and/or EHPLMN/HPLMN) and for the automatic mode network selection steps described in this clause. In particular, if the Operator controlled signal threshold per access technology is set on the USIM: 
i) the UE shall only select a network if   	Comment by Hyunsook (LGE): 1st round of Network selection
- 	the network selection conditions as described below are met and 
-	the received signal quality of the candidate PLMN/access technology combination is equal to or higher than the Operator controlled signal threshold per access technology. 
ii) if no candidate PLMN/access technology combination fulfils the Operator controlled signal threshold criteria, the UE shall repeat the network selection procedure without applying the Operator controlled signal threshold per access technology.	Comment by Hyunsook (LGE): Fallback round of network selection
…..
A)	Automatic network selection mode
The UE shall select and attempt registration on other PLMNs, if available and allowable, if the location area is not in the list of "forbidden LAs for roaming" and the tracking area is not in the list of "forbidden TAs for roaming" (see 3GPP TS 23.122 [3]), in the following order:
i)	An EHPLMN if the EHPLMN list is present or the HPLMN (derived from the IMSI) if the EHPLMN list is not present for preferred access technologies in the order specified. In the case that there are multiple EHPLMNs present then the highest priority EHPLMN shall be selected. It shall be possible to configure a voice capable UE so that it shall not attempt registration on a PLMN if all cells identified as belonging to the PLMN do not support the corresponding voice service;
ii)	each entry in the "User Controlled PLMN Selector with Access Technology" data field in the SIM/USIM (in priority order). It shall be possible to configure a voice capable UE so that it shall not attempt registration on a PLMN if all cells identified as belonging to the PLMN do not support the corresponding voice service;
iii)	each entry in the "Operator Controlled PLMN Selector with Access Technology" data field in the SIM/USIM (in priority order). It shall be possible to configure a voice capable UE so that it shall not attempt registration on a PLMN if all cells identified as belonging to the PLMN do not support the corresponding voice service;
iv)	other PLMN/access technology combinations with sufficient received signal quality (see 3GPP TS 23.122 [3]) in random order. It shall be possible to configure a voice capable UE so that it shall not attempt registration on a PLMN if all cells identified as belonging to the PLMN do not support the corresponding voice service;
v)	all other PLMN/access technology combinations in order of decreasing signal quality. It shall be possible to configure a voice capable UE so that it shall not attempt registration on a PLMN if all cells identified as belonging to the PLMN do not support the corresponding voice service.
In the case of a UE operating in UE operation mode A or B, an allowable PLMN is one which is not in the "Forbidden PLMN" data field in the SIM/USIM. This data field may be extended in the ME memory (see clause 3.2.2.4). In the case of a UE operating in UE operation mode C, an allowable PLMN is one which is not in the "Forbidden PLMN" data field in the SIM/USIM or in the list of "forbidden PLMNs for GPRS service" in the ME. When there is no available PLMN except for PLMNs in the "Forbidden PLMN" data field in the SIM/USIM, and the available PLMNs indicate that Disaster Condition applies, this PLMN shall be considered allowable for registration to the UE while the Disaster Condition is applicable.
If successful registration is achieved, the UE shall indicate the selected PLMN. 
When the Operator controlled signal threshold per access technology is not set on the USIM or not applied by the UE, if registration cannot be achieved on any PLMN and at least one PLMN offering restricted local operator services has been found, the UE shall obtain user consent for restricted local operator services and the UE may use a list of preferred PLMNs for restricted local operator services stored in the ME. If none of the preferred PLMNs for restricted local operator services is available, the UE shall select any available PLMN offering restricted local operator services. If one of these PLMNs for restricted local operator service is chosen, the UE shall indicate the choice. If none are selected, the UE shall wait until a new PLMN is detected, or new location areas or tracking areas of an allowed PLMN are found which are not in the forbidden LA or TA list(s), and then repeat the procedure.
When the Operator controlled signal threshold per access technology is not set on the USIM or not applied by the UE, if registration cannot be achieved on any PLMN and no PLMN offering restricted local operator services has been found, the UE shall indicate "no service" to the user, wait until a new PLMN is detected, or new location areas or tracking areas of an allowed PLMN are found which are not in the forbidden LA or TA list(s), and then repeat the procedure. When registration cannot be achieved, different (discontinuous) PLMN search schemes may be used in order to minimize the access time while maintaining battery life, e.g. by prioritising the search in favour of BCCH carriers which have a high probability of belonging to an available and allowable PLMN.



	[TS 23.122]
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The MS selects and attempts registration on other PLMN/access technology combinations, if available and, for bullets i, ii, iii, iv, v, allowable, in the following order:
i)	either the HPLMN (if the EHPLMN list is not present or is empty) or the highest priority EHPLMN that is available (if the EHPLMN list is present) ;
ii)	each PLMN/access technology combination in the "User Controlled PLMN Selector with Access Technology" data file in the SIM (in priority order);
iii)	each PLMN/access technology combination in the "Operator Controlled PLMN Selector with Access Technology" data file in the SIM (in priority order) or stored in the ME (in priority order);
iv)	other PLMN/access technology combinations with received high quality signal in random order;
NOTE 1:	High quality signal is defined in the appropriate AS specification.
v)	other PLMN/access technology combinations in order of decreasing signal quality.
vi)	PLMN/NG-RAN combinations for any forbidden PLMNs broadcasting the PLMN ID of the MS determined PLMN with disaster condition or broadcasting the disaster related indication and matching the below conditions:
a)	if the indication of 'applicability of "lists of PLMN(s) to be used in disaster condition" provided by a VPLMN' is set to true:
-	each PLMN in the "list of PLMN(s) to be used in disaster condition" stored in the ME which is associated with the PLMN ID of the MS determined PLMN with disaster condition, if any, ordered based on this list; otherwise
-	if the ME does not have a stored "list of PLMN(s) to be used in disaster condition" associated with the PLMN ID of the MS determined PLMN with disaster condition, each PLMN in the "list of PLMN(s) to be used in disaster condition" stored in the ME which is associated with the PLMN ID of the HPLMN, if any, ordered based on this list.
b)	if the indication of 'applicability of "lists of PLMN(s) to be used in disaster condition" provided by a VPLMN' is set to false:
-	each PLMN in the "list of PLMN(s) to be used in disaster condition" stored in the ME which is associated with the HPLMN, if any, ordered based on this list.
vii)	PLMN /NG-RAN combinations for other forbidden PLMNs broadcasting the PLMN ID of the MS determined PLMN with disaster condition or broadcasting the disaster related indication, in random order.
….



According to CT1’s undersatnding, “network selection procedure” of the first round includes to check a forbidden PLMN offering disaster roaming (with applying the Operator controlled signal threshold), so a UE selects a forbidden PLMN offering disaster roaming with a signal level above the SENSE threshold.
However, if “network selection procedure” of the first round does not include to check a forbidden PLMN offering disaster roaming, the fallback round of the network selection will be performed (without applying the Operator controlled signal threshold). Therefore, a UE selects an allowable PLMN with a signal quality below the SENSE threshold.

Therefore it needs to be clearly clarified.
· Option A: 
clarify that for a MINT UE, a PLMN with a signal quality below Operator controlled signal threshold is considered as unavailable PLMN (to leverage SENSE feature, i.e. select a forbidden PLMN offering disaster roaming with a signal level above the SENSE threshold.)
· Option B: 
clarify that network selection does not include to check a forbidden PLMN offering disaster roaming in the first round (to minimise the usage of forbidden PLMN)
· Option C:
clarufy that a UE for which both SENSE and MINT are supported is not considered in this release. (to simplify the requirements)

Option A maximizes the benefits of SENSE based on the reaseons given below.
Let’s check the followings from the justification of SENSE WID (SP-210525)
The number of IoT devices is growing exponentially and with that also the number of stationary UEs. Such UEs provide connectivity for all kind of sensors in monitoring and warning networks, e.g. water level measurements in high-water warning networks, temperature measurement of high voltage lines or metering devices for power or water. The IoT modules could be located outdoor in very remote locations, in places that cannot be reached easily after the deployment or deep indoor. 
Especially, the real-time warning message may be very criticail in Disaster Condition situation as well. Therefore, we think it is worth to consider a UE for which SENSE and MINT are both supported and enabled, just like the scenario from CT1.
Again, the goal of SENSE feature is to provide better connectivity for stationary devices without supervision by a user. If taking a consideration on the importance of connectivity for the real-time warning message, it should make sure to provide more stable and reliable connectivity. That is, for stationary devices without supervision by a user, it would be expected to consider Operator controlled signal threshold in normal situation (before Disaster Condition is detected). Also, it would be better that Operator controlled signal threshold is applicable in Disaster Condition as well. 
However, it is not desirable to change the description of MINT at this stage. Therefore, while literally keeping the existing description for the MINT, we prefer to clarify the SENSE usage for this case in TS 22.261.

3. Proposal
It is proposed to discuss this issue and agree the way forwards. 

For CT1 Question 1:  clarify 22.011 in S1-223135
[bookmark: _GoBack]For CT1 Question 2: 
· Option A: 22.261 in S1-223136 (if agreed, we also need R19 mirror CR)
· Option B: 22.011 in S1-223137
· Option C: 22.011 in S1-223138
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