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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
RAN2 received an LS [1] from CT1 on SENSE (Signal level enhanced network selection) feature. 
“CT1 is analysing the Signal level enhanced network selection (SENSE) based on SA1 requirement. The feature allows the network operator to configure "Operator controlled signal threshold per access technology" which the UE needs to consider for PLMN selection. 
CT1 kindly asks RAN2 to check SENSE feature as specified in clause 3.2 in TS 22.011 for any impact to legacy interfaces between upper layers and AS layer for PLMN selection for this feature to work and provide feedback.”
In the last RAN2 meeting, the discussion was postponed to this meeting. 
	R2-2210985	[AT119bis-e][014][NR18] SENSE		Huawei, HiSilicon
DISCUSSION 
-	HW report that one company opinion is not in the report due to lateness.
-	Chair wonder if this is not just the same as PLMN selection with High Quality Criterion which we have today? 
-	QC think legacy PLMN selection may support this, as RSRP is forward to NAS for the highQ criterion. 
-	Ericsson understands that indeed this is PLMN selection, so no R2 impact, some companies think this is cell selection. QC agrees. DT agrees as well and think that this is particularly for stationary IOT UEs in an always roaming situation .. VF LG Samsung agrees.
-	HW think this is also about cell selection. Chair think this is as todays PLMN selection with high Q criteron then but this has never been specified. QC think HW describes is a very bad impl. 
-	Chair: can postpone this as proposed
The topic is Postponed (expect to continue next meeting)


This contribution will continue to discuss the question mentioned in CT1 LS. 
2. Discussion
Background of SENSE: 
The network selection procedure is such that the UE NAS determines a selected PLMN first, then the UE AS chooses a suitable cell of the selected PLMN to camp on. Most of the time the network selection procedure works fine, however a problem was exposed with the popularity of the IoT applications and the lifestyles change (users spend a lot of time moving in a limited area, like a factory, campus, or stay at home). The problem is that UEs selecting and staying on a PLMN of which the coverage on that particular place is poor, just because the PLMN has higher priority, while other PLMNs of lower priority would be available with much better local coverage. In this case, the UE may hardly be able to set up a data bearer occasionally and nearly failing every time. Such kind of UEs are relatively stationary devices, it is a problem unless intervened by the user. To overcome this problem, SA1 studied and introduced a requirement for Rel-18 SENSE that allows the network operator to configure an Operator controlled signal threshold per access technology which the UE needs to consider for PLMN selection. 

Impact on the interaction between UE AS and upper layers: 
According to TS 22.011, the Operator controlled signal threshold per access technology is set on the USIM card or configured by NAS signaling. The upper layers and AS layer can use this signal threshold for PLMN selection and cell selection, respectively. From our understanding, upon set or configured, this signal threshold are visible for both UE AS layer and upper layers. If there is any interaction between upper layers and AS layer on forwarding this signal threshold, this is totally the internal implementation of the device, as what we have done for IMSI and 5G-S-TMSI. 5G-S-TMSI is NAS parameter but also used at AS layer for paging occasion calculation, while there is no text indicating NAS forwards this ID to AS layer. 
Besides, in the PLMN selection procedure in the current TS 38.304, when the found PLMN does not fulfill the high-quality criterion (i.e.,-110 dBm), the AS layer will report available PLMNs to NAS layer as follows:
‘Found PLMNs that do not satisfy the high-quality criterion but for which the UE has been able to read the PLMN identities are reported to the NAS together with their corresponding RSRP values and any associated CAG-ID. The quality measure reported by the UE to NAS shall be the same for each PLMN found in one cell.’
When Operator controlled signal threshold per access technology is configured and this is visible for AS layer, the AS layer can only report the PLMNs which fulfill Operator controlled signal threshold per access technology. However, this does not bring much benefit but may result in NAS layer cannot know the reported PLMN is high-quality PLMN or the PLMN just satisfies Operator controlled signal threshold, which may impact the PLMN selection scheme in NAS layer.  Given above, there is no need to specify anything on the UE interaction between AS layer and upper layers. 
No need to specify the interaction between AS layer and upper layers for PLMN selection for SENSE feature. 
Reply to CT1 that RAN2 see no need to specify the interaction between AS layer and upper layers for PLMN selection for SENSE feature. 

Impact on TS 38.304:
Besides, from the below text in the TS 22.011, the UE may not be able to find a PLMN that fulfils the Operator controlled signal threshold. The result is the UE will finally select a PLMN with poor condition.
 ‘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.’
‘The allowed range of the Operator controlled signal threshold per access technology is between the cell selection criterion and the high quality signal.’
In NR system, multi-beam operations are supported, in which cell measurement quantity can be derived by the highest beam measurement quantity value or the linear average of the power values of up to nrofSS-BlocksToAverage of highest beam measurement quantity values above absThreshSS-BlocksConsolidation. Considering the target UEs are relatively stationary IoT device, maybe using the highest beam measurement quantity to derive cell measurement quantity is sufficient, enabling the UE to find a PLMN fulfills the SENSE threshold as much as possible. However, in current specification, it is unclear how this cell measurement quantity is derived during PLMN selection. So, it would be better to add some clarifications on this in TS 38.304. There are two kinds of clarification can be considered, see below. We prefer Clarification 2 as it can provide more flexibility to UE. 
Clarification 1: if Operator controlled signal threshold per access technology is configured, when AS layer reports PLMN identities together with their corresponding RSRP values to the NAS, the cell measurement quantity is derived by the highest beam measurement quantity value;
Clarification 2: if Operator controlled signal threshold per access technology is configured, when AS layer reports PLMN identities together with their corresponding RSRP values to the NAS, it’s up to UE implementation how to derive cell measurement quantity (e.g., derived by the highest beam measurement quantity value or the linear average of the power values of up to nrofSS-BlocksToAverage of highest beam measurement quantity values above absThreshSS-BlocksConsolidation).
Add the clarification in TS 38.304 that if Operator controlled signal threshold per access technology is configured, when AS layer reports PLMN identities together with their corresponding RSRP values to the NAS, it’s up to UE implementation how to derive cell measurement quantity.
Adopt 38.304 CR in R2-2212773.
3. Conclusion
In this paper, the following proposal are given:
No need to specify the interaction between AS layer and upper layers for PLMN selection for SENSE feature. 
Reply to CT1 that RAN2 see no need to specify the interaction between AS layer and upper layers for PLMN selection for SENSE feature. 
Add the clarification in TS 38.304 that if Operator controlled signal threshold per access technology is configured, when AS layer reports PLMN identities together with their corresponding RSRP values to the NAS, it’s up to UE implementation how to derive cell measurement quantity.
Adopt 38.304 CR in R2-2212773.
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