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[bookmark: _Hlk99049711]Abstract of the contribution: This contribution proposes conclusions and the way forward for KI#1.3 on C2 communication reliability in TR 23.700-59.

1.	Discussion
There are three solutions in TR 23.700-59 (i.e. Solutions#12, #13, and #14) addressing the KI#1.3 study aspect related to C2 communication reliability (KI#1.3-C2 Reliability).
[bookmark: _Hlk166562414]Solution#12 reuses the existing redundant transmission mechanism with different 5GS paths defined in clause 5.33.2 in TS 23.501 [5], with the only difference being additional redundant information in C2 aviation payload and C2 authorization payload to allow a UAV or UTM to synchronize information about the use of redundant C2 connections via 5G system which can be left to implementation.
Solution#13 enhances NEF services and enables USS/UTM to request NEF assistance for C2 communication reliability. Specifically, USS/UTM requests and receives assistance information on C2 connectivity related information from NEF. The NEF generates the assistance information based on QoS Sustainability Analytics and Network Performance Analytics provided by NWDAF as defined in TS 23.288 [6]. A UAV can decide to use or change to other C2 connectivity based on the C2 connectivity related information received from the USS/UTM, i.e., C2 communication reliability (e.g. QoS requirements) cannot be sustained at specific location and/or time interval.
Solution#14 reuses the existing mechanism with redundant user plane paths defined in Annex F of TS 23.501 [5], with tailoring specifically for UAS purposes.
Solutions#12 and #14 reuse the existing mechanisms with minor changes for UAS. Solution#13 makes further use of the existing analytics service provided by NWDAF to enhance NEF.
This pCR provides the conclusions for KI#1.3- C2 Reliability.
2.	Text proposal
[bookmark: _Hlk99049743]In line with the proposals made in the previous clause, it is proposed to agree the following changes to TR 23.700-59 v0.3.0:
[bookmark: _Toc250980595][bookmark: _Toc326037266][bookmark: _Toc510604411][bookmark: _Toc92875665][bookmark: _Toc93070689][bookmark: _Toc160357110][bookmark: _Toc160357323][bookmark: _Toc160429176][bookmark: _Toc160798954][bookmark: _Toc164709754][bookmark: _Toc164922730][bookmark: _Toc16839390][bookmark: _Toc22192658][bookmark: _Toc23402396][bookmark: _Toc23402426][bookmark: _Toc26386443][bookmark: _Toc26431249][bookmark: _Toc30694673][bookmark: _Toc43906738][bookmark: _Toc43906853][bookmark: _Toc44311979][bookmark: _Toc50536658][bookmark: _Toc54930437][bookmark: _Toc54968242][bookmark: _Toc57236564][bookmark: _Toc57236727][bookmark: _Toc57530368][bookmark: _Toc57532569][bookmark: _Toc101421783]* * * First Change * * * *
[bookmark: _Toc160357111][bookmark: _Toc160357324][bookmark: _Toc160429177][bookmark: _Toc160798955][bookmark: _Toc164709755][bookmark: _Toc164719003]8	Conclusions
Editor's note:	This clause will list conclusions that have been agreed during the course of the study item activities.
8.X	Key Issue #1: Solutions enhancing NEF services for UAS

8.X.3	KI#1.3-C2 Reliability
As this study aspect is about C2 communication reliability, at least one of the following criteria needs be satisfied by the final solution: 
· It can be used to set up reliable C2 communication, and
· It needs to improve C2 communication reliability which can be exploited/effectuated in cases of deterioration/failure of C2 communication.
No normative work proposed, if needed, some informative documentation may be done as guideline to show what already exists in 3GPP specification:
Solutions#12 and #14 reuse the existing mechanisms with appropriate adjustments for UAVs replacing a normal UE and as applicable for UAS. Thus, Solutions#12 and #14 can be considered to add as Informative Annex in TS 23.256 [2].
In addition, Solution#14 can be used as implementation guidelines when satisfy the following preconditions:
· The redundancy framework uses separate gNBs to achieve user plane redundancy over the 3GPP system. It is however up to operator deployment and configuration whether separate gNBs are available and used.
· The UAV can connect to different gNBs independently, how is not defined, implementation specific.
· RAN coverage is redundant in the target area: it is possible to connect to multiple gNBs from the same location. To ensure that the UAV connects to different gNBs, the gNBs need to operate such that the selection of gNBs can be distinct from each other (e.g. gNB frequency allocation allows the UAV to connect to multiple gNBs).
· The core network UPF deployment is aligned with RAN deployment and supports redundant user plane paths.
· The underlying transport topology is aligned with the RAN and UPF deployment and supports redundant user plane paths.
· The physical network topology and geographical distribution of functions also supports the redundant user plane paths to the extent deemed necessary by the operator.
· The operation of the redundant user plane paths is made sufficiently independent, to the extent deemed necessary by the operator, e.g. independent power supplies.
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