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Abstract of the contribution: This paper proposes Evaluation and Conclusion for KI#3.
Discussion
For KI#3, evaluation and conclusion are needed.
The following solutions for KI#3 are described in TR 23.700-59v0.3.0:
-	Solution #7: Mobility Enhancements for enforcements of NTZ
-	Solution #8: Network support for NTZ management
-	Solution #9: Enabling NTZ support for aerial UEs
-	Solution #15: NTZ restriction Provisioning aspects
-	Solution #16: NTZ Enforcement in 5GC
-	Solution #17: Support of No Transmit Zone

Proposal
It is proposed to agree the following changes into TR 23.700-59.

* * * * Start of 1st Change * * * *
All New Texts
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The following solutions for KI#3 are described:
-	Solution #7: Mobility Enhancements for enforcements of NTZ
-	The solution proposes multiple options which cater for different size of NTZs with respect to the size of the cells impacted by NTZs such as extension of service restrictions to cater for NTZs by providing Restricted Transmission Area (RTA) mapped from the NTZ information to UAV UE, NTZ policy configuration in the UAV UE and per-cell indication of the presence of NTZs.
-	NTZ enforcement by UAV UE, NTZ enforcement by Core Network and NTZ enforcement by RAN are addressed in this solution.
-	Solution #8: Network support for NTZ management
-	This solution proposes that AMF handles UAV UE not supporting NTZ during registration procedure.
-	NTZ enforcement by Core Network is addressed in this solution.
-	Solution #9: Enabling NTZ support for aerial UEs
-	This solution proposes various options regarding configuration of NTZ information to Core Network, RAN and UAV UE.
-	NTZ enforcement by UAV UE, NTZ enforcement by Core Network and NTZ enforcement by RAN are addressed in this solution.
-	Solution #15: NTZ restriction Provisioning aspects
-	This solution proposes how to reuse the existing UE policy provisioning mechanisms to configure NTZ information to UAV UE.
-	NTZ enforcement by UAV UE is addressed in this solution.
-	Solution #16: NTZ Enforcement in 5GC
-	This solution proposes NTZ enforcement request from the USS/UTM including NTZ information and affected UAV Identifiers (or all UAVs).
-	NTZ enforcement by UAV UE, NTZ enforcement by Core Network and NTZ enforcement by RAN are addressed in this solution.
-	Solution #17: Support of No Transmit Zone
-	This solution proposes to store NTZ information as subscription data for UAV UE at UDM/UDM+HSS.
-	NTZ enforcement by UAV UE, NTZ enforcement by Core Network and NTZ enforcement by RAN are addressed in this solution.
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[bookmark: _Toc160357111][bookmark: _Toc160357324][bookmark: _Toc160429177][bookmark: _Toc160798955][bookmark: _Toc164709755][bookmark: _Toc164922731]8.3	Conclusion for Key Issue #3: Support of No Transmit Zones
8.3.1	General
The following principles are agreed for normative work to support NTZ.
1)	NTZ enforcement applies to the UE that is a UAV UE (aka an aerial UE) with aerial subscription.
2)	NTZs are supported by both LTE and NR.
3)	An NTZ may map to one or more cells or a fraction of a cell, or overlap different cells in a mobile operator network.
NOTE:	Replanning of existing tracking areas and cells based on the presence of NTZs is not assumed.
4)	No transmissions in the restricted frequency bands are allowed from a UAV UE located in the NTZ (in three dimensions to consider height restrictions), regardless of the service type, according to local regulations.
5)	No UAV UE transmits or attempts to transmit in the restricted frequencies, location and height defined by NTZ after NTZ is enforced. But UAV UEs can transmit/receive normally outside of these restrictions.
6)	UAV UEs supporting NTZ regulations are configured with NTZ information, so that these UAV UEs will be aware of the presence of NTZs.
7)	Reception of downlink data from the network by the UAV UE located in the NTZ is allowed given the regulatory requirements are not violated.
8)	NTZ information is assumed not static, but it is not changed dynamically.
9)	Solution/feature to support NTZ should be generic and universal.
8.3.2	NTZ enforcement by UAV UE
NOTE:	Rel-19 and onward UAV UEs are assumed to support NTZ requirements.
The following NTZ information (or NTZ policy) is configured/provisioned in the UAV UE.
A)	A list of the restricted frequency band(s) with Geographical Area (including coordinates with longitude, latitude and height).
B)	For each NTZ, indicates whether reception in the NTZ is allowed.
The above NTZ information are made available to the UAV UE by using one or more following ways:
-	pre-configured;
-	provided/updated by the AMF during the registration procedure as described in clause 6.7.2.4 Option 1;
-	provided/updated by the AMF during the UE Configuration Update procedure specified in clause 4.2.4.2 of TS 23.502 [4];
-	provided/updated by the MME during the attach procedure;
-	provided/updated by the MME during the TAU procedure;
-	provided/updated by the PCF as described in clause 6.7.2.4 Option 2 and clause 6.15.3.2;
-	provided/updated by the AF (e.g. NTZ AF, USS, TPAE) as described in clause 6.7.2.4 Option 3;
-	provided/updated by the AF (e.g. NTZ AF, USS, TPAE) via PCF as described in clause 6.15.3.1.
The UAV UE supporting NTZ performs the following:
-	indicates its NTZ support to the AMF/MME.
-	may perform a registration update before entering the NTZ with an indication that the UAV UE is about to enter an NTZ, so that the network considers the UAV UE unreachable but registered, similarly to the mechanisms adopted in previous releases for high latency communication behavior. The UAV UE does so based on the configured/provisioned NTZ information. The UAV UE would then perform re-registration when exiting the NTZ. This enables the network to know the exact status of the UAV UE.
-	enforces NTZ based on the configured/provisioned NTZ information.
-	upon applying NTZ enforcement, the UAV UE does not transmit any signalling or data.
-	does not select/reselect any restricted cells belonging to the NTZ.
Extension of Service Restrictions for NTZs using Restricted Transmission Area (RTA) mapped from the NTZ information are supported as proposed by Solution#7described in clause 6.7.2.3. An UAV UE entering an RTA shall not initiate any service request or any signaling including emergency services, and is allowed to use this event to trigger PLMN reselection as described in clause 6.7.2.3.
8.3.3	NTZ enforcement by Core Network
The following NTZ information is configured/provisioned in the CN function.
a)	A list of the restricted frequency band(s) with TAI(s) or Cell ID(s).
b)	(Optional) A list of the restricted frequency band(s) with Geographical Area (including coordinates with longitude, latitude and height).
c)	For each NTZ, indicates whether reception in the NTZ is allowed.
The above NTZ information are made available to the CN function by using one or more following ways:
-	pre-configured in the AMF;
-	pre-configured in the PCF;
-	pre-configured in the MME;
-	configured via OAM or locally configured in the AMF;
-	configured via OAM or locally configured in the PCF;
-	configured via OAM or locally configured in the MME;
-	provided/updated by the USS via UAS NF/NEF to the AMF as described in clause 6.9.3 Option 1;
-	provided/updated by the USS via UAS NF/NEF to the PCF as described in clause 6.9.3 Option 1;
-	provided/updated by the USS via UAS NF/NEF to the MME as described in clause 6.9.3 Option 1.
NOTE:	The UAS NF/NEF can convert USS provided NTZ information such as bullet b) to bullet a).
NTZ enforcement by Core Network shall apply to UAV UEs not supporting 3GPP Rel-19 NTZ mechanism and UAV UEs supporting 3GPP Rel-19 NTZ mechanism but that the latest NTZ information is not yet available, so e.g., sends Registration Request in the NTZ.	Comment by LaeYoung v1 (LG Electronics): Whether there may be the case that pre-Rel.19 UAV UE transmits in NTZ??
For UAV UEs not supporting 3GPP Rel-19 NTZ mechanism, the existing mechanisms shall be used to support NTZ as below, so no additional normative impact is required:
-	When the UAV UE sends registration/attach/TAU request in the NTZ, AMF/MME rejects the request with existing cause #15 "no suitable cells in tracking area".
For UAV UEs supporting 3GPP Rel-19 NTZ mechanism but that the latest NTZ information is not yet available, the following mechanisms can be used to support NTZ:
-	When the UAV UE sends registration/attach/TAU request in the NTZ, AMF/MME rejects the request with a cause value indicating that the UAV UE is in the NTZ and the latest NTZ information.
8.3.4	NTZ enforcement by RAN
Editor's note:	Feedback from RAN2 is required for normative work to support NTZ enforcement by RAN.
The following NTZ information is configured/provisioned in the RAN node.
i)	A list of the restricted frequency band(s) with Cell ID(s).
ii)	(Optional) A list of the restricted frequency band(s) with Geographical Area (including coordinates with longitude, latitude and height).
iii)	For each NTZ, indicates whether reception in the NTZ is allowed.
The above NTZ information are made available to the RAN node by using one or more following ways:
-	pre-configured in the NG-RAN;
-	pre-configured in the eNB;
-	configured via OAM or locally configured in the NG-RAN;
-	configured via OAM or locally configured in the eNB;
-	provided/updated by the AMF to the NG-RAN as described in clause 6.9.3 Option 1;
-	provided/updated by the MME to the eNB as described in clause 6.9.3 Option 1;
Editor's note:	Whether RAN nodes need NTZ information is depending on RAN decision. If needed, how to configure RAN nodes with NTZ information will be decided by coordination with the relevant RAN WGs.
Editor's note:	How RAN node uses the NTZ information and what actions are performed by RAN node are FFS and up to RAN WGs.
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