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Abstract of the contribution: This paper is to propose evaluation and conclusion for key issue#3.
1. Proposal
[bookmark: _Toc352077766][bookmark: _Toc510607499][bookmark: _Toc518306733]It is proposed to agree the evaluation and conclusion for key issue#3.
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There are six solutions in TR 23.700-59 for key issue#3, i.e. sol#7, sol#8, sol#9, sol#15, sol#16 and sol#17. The analysis of the solutions is shown in Table 7.x-1.
Table 7.x-1: Analysis of Solutions to Key Issue #3
	       Solutions
Analysis
	Sol#7
	Sol#8
	Sol#9
	Sol#15
	Sol#16
	Sol#17

	NTZ information
	NTZ information refer to a geospatial description of an NTZ (in two dimensions or three dimensions to consider height restrictions) and the restricted frequencies corresponding to such area.
	-
	NTZ information (e.g. geographical area in form of coordinates (i.e. latitude and longitude), restricted frequency band(s), altitude/elevation etc.)
	NTZ parameters include, e.g. geographical area, radio parameter.
	NTZ information (areas, spectrum, etc.)
	The NTZ information, which may consist of one or more restricted cells on a certain frequency band.

	Whether the NTZ area is mapped to network area (e.g. cell, TA)
	There are two options to support NTZ, different option has different requirement:
· Service Restrictions Extension: Yes.
· NTZ restriction policy: No.
	-
	Yes.
The mapping is done by UAS NF/NEF.
	No
	Yes.
The mapping is done by UAS NF.
	Not needed. As the NTZ information includes cells.

	NTZ information provisioning to AMF
	OAM configuration
	Configuration, or UTM/USS provisioning via UAS-NF/NEF.
	· Configuration,
· AF invokes a service operation to UAS NF/NEF to transfer the NTZ information to AMF.
	No
	UAS NF provides NTZ info to AMF
	UDM provides NTZ info to AMF

	NTZ information provisioning to RAN
	OAM configuration
	No
	AMF (N2 or AM policy association) or OAM provides NTZ info to RAN
	No
	AMF provides NTZ info to RAN.
	AMF provides NTZ info to RAN

	NTZ information provisioning to UAV UE
	AMF, PCF or NTZ AF provides NTZ info to UAV UE.
	No
	AMF or RAN provides NTZ info to UAV UE.
	PCF provides UE policy including NTZ info to UAV UE.
Or pre-configuration.
	AMF provides NTZ info to UAV UE.
	Pre-configuration or received from AMF

	Whether UAV UE provides NTZ capability to AMF or not
	Yes
	No, the solution applies to the UE doesn’t support NTZ
	Yes
	No
	No
	Yes

	NTZ enforcement in 5GC
	Yes
AMF restrains from paging a UAV UE that is in an NTZ.
	Yes
If UE will move to NTZ, AMF sends mobility registration failure to UAV UE.
	No
	No
	Yes
AMF determines UAV is in NTZ area, informs the SMF to deactivate the PDU session and informs RAN not to schedule UL transmission
	No

	NTZ enforcement in RAN
	Yes,
e.g. Per-cell indication of presence NTZ is in scope of RAN WGs
	No
	Yes, 
but up to RAN WGs to study, e.g. adjust information broadcasting
	No
	Yes, 
e.g. release RRC connection of UAV UE.
	Yes, 
HO is impacted

	NTZ enforcement in UAV UE
	Respecting NTZ requirements
	No
	Respecting NTZ requirements
	Complying to NTZ information
	No
	UAV UE shall not (re-)select any restricted cells.


Based on the Table 7.x-1, the existing solutions can be divided into two categories:
-	Category#1 - Solution(s) applies to UEs doesn’t support NTZ: sol#8.
-	Category#2 - Solution(s) applies to UEs support NTZ: sol#7, sol#9, sol#15, sol#16 and sol#17.
For Category#1, it is proposed to use the sol#8 as the baseline for normative work.
For Category#2, the solution evaluation based on the analysis in Table 7.x-1 is as follows:
-	NTZ information: All the solutions for Category#2 support to include the restricted frequency band(s) in the NTZ information. There are four solutions (i.e. sol#7, sol#9, sol#15 and sol#16) support to include the geographical area in the NTZ information. While only one solution (sol#17) supports that the NTZ info includes restricted cells. Based on the summary, the following conclusion is proposed:
-	The NTZ information includes the geographical area (in two dimensions or three dimensions to consider height restrictions) and restricted frequency band(s).
-	Whether the NTZ geographical area is mapped to network area (e.g. cell, TA): Sol#9 and sol#16 requires the UAS NF to map the NTZ geographical area to network area. In sol#7, the option of Service Restrictions Extension requires the AMF to map the NTZ geographical area to network area. The advantage to map the NTZ geographical area to network area is that the UE and/or RAN can easily determine that whether the UE is in or out the NTZ area by comparing the serving cell/TA ID with the NTZ area without obtaining the UE location. But there is also a disadvantage that the following scenario described in the LS reply (S2-2403920) from ETSI TC MSG/TFES cannot be supported, i.e. In case of cell sizes larger than the geographical area of the NTZ, geographical regions outside the NTZ(s) may be utilized and shall have no transmission restrictions imposed in accordance with the defined NTZ. In this scenario, based on the solutions, the NTZ area is mapped to the large cell, this means that the UE transmission in the large cell, but not the NTZ geographical area, is not allowed. In order to support the scenario above, it is proposed not to map the NTZ geographical area to network area. So the following conclusion is proposed:
-	The NTZ information received by UAV UE and/or RAN includes the geographical area (in two dimensions or three dimensions to consider height restrictions) and restricted frequency band(s).
-	NTZ information provisioning to AMF: Based on the existing solutions, the NTZ information can be configured by OAM in AMF (sol#7, sol#8 and sol#9), provided by UAS NF/NEF (sol#8, sol#9 and sol#16) or UDM (sol#17). The UDM based solution needs to store the NTZ information in subscription data of each UAV UE, considering the NTZ information applies to all the UAV UEs supporting NTZ capability, there is no need to store the information for each UAV UE. The UAS NF/NEF based solution requires new NEF service operations to receive NTZ information from UTM/USS, new interactions between AMF and UAS NF/NEF (sol#16) and enhancements to AM policy association establishment/update procedures(sol#9). Compared with the UDM based solution and the UAS NF/NEF based solution, the OAM based solution has less impacts. Based on the evaluation, the following conclusion is proposed:
-	The AMF obtains the NTZ information from OAM.
-	NTZ information provisioning to RAN: Based on the existing solutions, the NTZ information can be configured by OAM in RAN (sol#7 and sol#9) or provided by AMF (sol#9, sol16 and sol#17). Considering it is up to RAN3 to decide the mechanism that the RAN obtains NTZ information, co-ordination with RAN3 is needed, so the following conclusion is proposed:
-	The RAN obtains the NTZ information from OAM or AMF. To support both or one of the options needs co-ordination with RAN3.
-	NTZ information provisioning to UE: Based on the existing solutions, the NTZ information can be provided by AMF (sol#7, sol#9, sol#16 and sol#17), PCF (sol#7, sol#15), RAN (sol#9) or NTZ AF (sol#7) to UE or pre-configured in UE (sol#15, sol#17). For PCF based solution, the advantage is that AMF is not impacted, but this option requires new NEF service operations and enhancements to AM policy association establishment/update procedures. Compared with PCF based solution, the AMF based solution has less impact, because it only requires introducing new parameters in existing NAS message. The NTZ AF based solution is out of SA2 scope. The RAN based solution is in RAN scope. The pre-configuration based solution is valuable to avoid the UAV to select a cell broadcasting the restricted frequency bands for initial registration. Based on the evaluation, the following conclusion is proposed:
-	The AMF provides the NTZ information to UAV UE via NAS.
-	The UAV UE is pre-configured with NTZ information. If NTZ information is received from AMF, the UAV UE uses the NTZ information received from AMF to replace the pre-configured NTZ information.
-	Whether UAV UE provides NTZ capability to AMF or not: sol#7, sol#9 and sol#17 support the UAV UE provides the NTZ capability to AMF. Considering there may be the UAV UE does not support the capability, the network needs to distinguish different UAV UE, so it is proposed to introduce the UE capability related to NTZ. Accordingly, the following conclusion is proposed:
-	The UAV UE provides the NTZ capability to AMF.
-	NTZ enforcement in UAV UE: Sol#7, sol#9, sol#15 and sol#17 require the UAV UE to comply with the NTZ information. Because UAV UE knows its accurate location, e.g. via GNSS, UAV UE has the capability to decide whether it is in or out of NTZ area, thus UAV UE can enforce the NTZ. Accordingly, the following conclusion is proposed:
-	The UAV UE should comply with the NTZ information.
-	NTZ enforcement in RAN: Sol#7, sol#9, sol#16 and sol#17 require RAN to enforce the NTZ. Considering the UAV UE may be un-trustable, network based NTZ information enforcement is needed. Furthermore, optimization based on NTZ information may also possible, e.g. handover optimization proposed by sol#17. So it is proposed to co-ordination with RAN WGs to notify the solutions related to NTZ enforcement in RAN in TR 23.700-59.
-	NTZ enforcement in 5GC: Sol#7 and sol#16 require AMF to enforce the NTZ. The AMF behaviour in sol#7 of restraining from paging a UAV UE that is in an NTZ area is a valuable optimization. The AMF behaviour in sol#16 may also happen if UAV UE does not comply with the NTZ and there is no NTZ enforcement in RAN. But because the AMF has no idea of the frequency bands broadcasted by the serving cell of the UAV UE which is inside the NTZ, it is possible that the AMF releases the PDU Sessions established by UAV UE even if the frequency bands broadcasted by the serving cell of the UAV is not the restricted frequency bands. Based on the evaluation, the following conclusion is proposed:
-	The AMF restrains from paging a UAV UE that is in an NTZ area.
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8.x	Conclusion for Key Issue #3
It is proposed to proceed normatively based on the following principles:
-	To support UAV UE(s) doesn’t support NTZ: sol#8 is used as the baseline for normative work.
-	To support UAV UE(s) supports NTZ,
-	The NTZ information includes the geographical area (in two dimensions or three dimensions to consider height restrictions) and restricted frequency band(s).
-	The UAV UE provides the NTZ capability to AMF.
-	NTZ information provisioning:
-	The AMF obtains the NTZ information from OAM.
-	The RAN obtains the NTZ information from OAM or AMF. To support both or one of the options needs co-ordination with RAN3. The NTZ information received by RAN includes the geographical area (in two dimensions or three dimensions to consider height restrictions) and restricted frequency band(s).
-	The UAV UE is pre-configured or obtains the NTZ information form AMF. If NTZ information is received from AMF, it is used by the UAV UE to replace the pre-configured NTZ information. The NTZ information obtained or pre-configured by UE includes the geographical area (in two dimensions or three dimensions to consider height restrictions) and restricted frequency band(s).
-	NTZ information enforcement:
-	The UAV UE should comply with the NTZ information.
-	The NTZ enforcement in RAN needs co-ordination with RAN WGs.
[bookmark: _GoBack]-	The AMF restrains from paging a UAV UE that is in an NTZ area.
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